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Chapter I: Introduction

Jacqueline Chandler, Miranda Cumpston, James Thomas, Julian PT Higgins, Jonathan J
Deeks, Mike J Clarke

Key Points:

e Systematic reviews seek to collate evidence that fits pre-specified eligibility criteria in
order to answer a specific research question. They aim to minimize bias by using explicit,
systematic methods documented in advance with a protocol.

e Cochrane prepares, maintains and promotes systematic reviews (Cochrane Reviews) to
inform decisions about health and social care.

e Cochrane Reviews are published in the Cochrane Database of Systematic Reviews in the
Cochrane Library.

e The Cochrane Handbook for Systematic Reviews of Interventions contains
methodological guidance for the preparation and maintenance of Cochrane Reviews on
the effects of interventions.

Cite this chapter as: Chandler J, Cumpston M, Thomas J, Higgins JPT, Deeks JJ, Clarke MJ.
Chapter I: Introduction. In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ,
Welch VA (editors). Cochrane Handbook for Systematic Reviews of Interventions version 6.3
(updated February 2022). Cochrane, 2022. Available from
www.training.cochrane.org/handbook.

1.1 About Cochrane

Trusted evidence. Informed decisions. Better health.

Cochrane is a global network of health and social care practitioners, researchers, patient
advocates and others, with a mission to promote evidence-informed decision making by
producing high quality, relevant, accessible systematic reviews and other synthesized
research evidence (www.cochrane.org). It is a not-for-profit organization whose members
aim to produce credible information that is free from commercial sponsorship and other
conflicts of interest (Bero 2018).

Cochrane works collaboratively with health professionals, policy makers and international
organizations such as the World Health Organization (WHO) to support the development of
evidence-informed guidelines and policy. Cochrane Reviews underpin many of these
guidelines; for example, dozens of Cochrane Review were used as the evidence base for
WHO guidelines on the critical public health issues of breastfeeding (WHO 2017) and
malaria (WHO 2015), and for the WHO Essential Medicines List and Essential Diagnostics
List.

Copyright © 2022 The Cochrane Collaboration

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook



http://www.training.cochrane.org/handbook
http://www.cochrane.org/
https://www.who.int/medicines/publications/essentialmedicines/en/
https://www.who.int/medical_devices/publications/Second_WHO_Model_List_of_Essential_In_Vitro_Diagnostics/en/
https://www.who.int/medical_devices/publications/Second_WHO_Model_List_of_Essential_In_Vitro_Diagnostics/en/
https://www.cochrane.org/handbook
https://www.cochrane.org/handbook

This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

There are many examples of the impact of Cochrane Reviews on health and social care.
Influential reviews of corticosteroids for women at risk of giving birth prematurely (Roberts
et al 2017), treatments for macular degeneration (Moja et al 2014) and tranexamic acid for
trauma patients with bleeding (Ker et al 2015) have demonstrated the benefits of these
life-changing interventions and influenced clinical practice around the world. Other
reviews of anti-arrhythmic drugs for atrial fibrillation (Lafuente-Lafuente et al 2015) and
neuraminidase inhibitors for influenza (Jefferson et al 2014) have raised important doubts
about the effectiveness of interventions in common use.

The work of Cochrane is underpinned by ten key principles, listed in Box I.1.a.

Box I.1.a: Cochrane’s principles

1

Collaboration
by fostering global co-operation, teamwork, and open and transparent
communication and decision making.

Building on the enthusiasm of individuals
by involving, supporting and training people of different skills and backgrounds.

Avoiding duplication of effort
by good management, co-ordination and effective internal communications to
maximize economy of effort.

Minimizing bias
through a variety of approaches such as scientific rigour, ensuring broad
participation, and avoiding conflicts of interest.

Keeping up-to-date
by a commitment to ensure that Cochrane Reviews are maintained through
identification and incorporation of new evidence.

Striving for relevance
by promoting the assessment of health questions using outcomes that matter to
people making choices in health and health care.

Promoting access
by wide dissemination of our outputs, taking advantage of strategic alliances, and
by promoting appropriate access models and delivery solutions to meet the needs
of users worldwide.

Ensuring quality
by applying advances in methodology, developing systems for quality
improvement, and being open and responsive to criticism.

Continuity
by ensuring that responsibility for reviews, editorial processes and key functions is
maintained and renewed.
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10 Enabling wide participation
in our work by reducing barriers to contributing and by encouraging diversity.

1.1.1 A brief history of Cochrane
The Cochrane Collaboration was founded in 1993, following a meeting of an initial group of
77 people from nine countries at the first Cochrane Colloquium in Oxford, UK.

The UK Cochrane Centre had been founded the year before, in 1992, arising from a ground-
breaking programme of work by lain Chalmers and colleagues in the area of pregnancy
and childbirth. Inspired by Archie Cochrane’s statement that “It is surely a great criticism
of our profession that we have not organised a critical summary, by specialty or
subspecialty, adapted periodically, of all relevant randomised controlled trials” (Cochrane
1979), Chalmers and colleagues developed the Oxford Database of Perinatal Trials and a
series of systematic reviews published in Effective Care in Pregnancy and Childbirth
(Chalmers et al 1989). The database became a regularly updated electronic publication in
1989, and developed into Cochrane Pregnancy and Childbirth Database in early 1993.

Now simply referred to as ‘Cochrane’, over 25 years this collaboration has grown to 13,000
members and 50,000 supporters from more than 130 countries by 2018, making it the
largest organization involved in this kind of work. Cochrane continues to broaden its reach
with networks across every continent and new country-level groups established each year,
and Cochrane content has been translated into 14 languages.

1.1.2 Cochrane organization and structure

Cochrane’s community of contributors includes researchers, practitioners, people using
the health system (consumers, carers and the general public), policy makers, editors,
translators and more, all of whom share a common commitment to generating reliable,
up-to-date evidence, and many of whom contribute on a voluntary basis. Editorial support
and publication of Cochrane Reviews is co-ordinated by topic-related Cochrane Review
Groups, organized into eight Networks. For most authors, this will be their primary point of
contact with Cochrane (see Chapter Il, Section 11.1).

Cochrane Review Groups are supported in this work by a wide community of other groups
working on methods development (Methods Groups), providing a local focus for Cochrane
activities in different geographic areas (Geographic Groups), and focusing on different
cross-cutting themes in health (Fields). All this activity is underpinned by a Central
Executive team, which provides strategic support and direction, and leads initiatives to
improve and assure the quality of review activity across Cochrane.

1.2 Cochrane Reviews

1.2.1 The evidence for Cochrane methodology

While Cochrane was one of the earliest organizations to produce and publish systematic
reviews, many organizations and journals now do so. One of the key elements that sets
Cochrane apart is its rigorous methods, and Cochrane has played a unique role in fostering
the development of methodology for systematic reviews throughout its history. Cochrane
Methods Groups are voluntary collaborations of some of the world’s leading
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methodological researchers in statistics, information retrieval, bias, qualitative methods,
and many other specialist areas. These Methods Groups support and disseminate methods
research that identifies the most effective and efficient methods for systematic reviews,
minimizing bias and ensuring the appropriate analysis and interpretation of results
(Chandler and Hopewell 2013, McKenzie et al 2015).

Decisions about the adoption of methods for use in Cochrane Reviews are supported by a
Scientific Committee, comprising methodology experts and members of Cochrane’s
editorial community.

The use of these rigorous methods is challenging and often time-consuming, but the work
is not done for its own sake. As McKenzie and colleagues wrote, “Our confidence in the
findings of systematic reviews rests on the evidence base underpinning the methods we
use. Just as there are consequences arising from the choices we make about health and
social care interventions, so too are there consequences when we choose the methods to
use in systematic reviews.” (McKenzie et al 2015).

With this in mind, the guidance in this Handbook has been written by authors who are
international leaders in their fields, many of whom are supported by the work of Cochrane
Methods Groups, and where available it draws on research evidence including that
brought together in Cochrane Methodology Reviews.

1.2.2 Types of Cochrane Review

While this Handbook focuses on systematic reviews of interventions, Cochrane publishes
five main types of systematic reviews, and has developed a rigorous approach to the
preparation of each.

1.2.2.1 Reviews of the effects of interventions

Most Cochrane Reviews consider evidence on the effects of health or social care
interventions. These reviews focus primarily on randomized studies as the most robust
research design for assessment of the relative effects of interventions. Where evidence is
unlikely to be found in randomized studies, such as for rare adverse effects of
interventions, or for the effects of large-scale public health interventions or organizational
change, reviews include non-randomized studies. Intervention reviews may also address
broader issues such as economic issues or patient experiences of the intervention.

1.2.2.2 Reviews of diagnostic test accuracy

Cochrane has published systematic reviews of diagnostic test accuracy (DTA) since 2008
(Leeflang et al 2013). These reviews evaluate how correctly a test detects the presence or
absence of a target condition. Cochrane DTA reviews address conditions across health,
including both pathologically defined diseases and more loosely defined indications for
which treatments may be available. All types of tests are eligible, including: signs and
symptoms from the patient history and examination; questionnaire-based tools, scores
and decision rules; laboratory tests including biochemical, immunological, genetic,
genomic and other ‘pan-omic’ technologies; imaging tests; and physiological
measurements.
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Evaluation of the accuracy of a test is one component of the assessment of whether test
use could lead to improvement in patient outcomes. Direct evaluation of how a test (and
consequent decision making and interventions) actually affects patient outcomes is best
assessed by randomized studies that incorporate the effects of interventions that follow
the test result. Such studies fit within the structure of Cochrane Intervention Reviews.
However, randomized studies of test use are rare (especially outside the context of
screening (Ferrante di Ruffano et al 2012)), whereas accuracy studies are relatively
common and provide most of the available evidence to guide test use. This makes them
worthy of detailed systematic review. Although the stages in a DTA review are the same as
for reviews of interventions, specific methodological challenges are encountered at each
step. These include formulation of review questions, searching for and locating studies,
assessing study quality, meta-analysis and interpretation of findings. Full details of the
methodology are described in a separate Cochrane Handbook for Diagnostic Test Accuracy
Reviews.

1.2.2.3 Reviews of prognosis

Prognosis research provides information about the future health and well-being of
individuals with specific diseases or conditions. Prognosis studies can provide information
on the likelihood of a particular outcome or of disease recurrence; identify target groups
for intervention; or identify factors associated with poor outcomes (Cochrane Methods
Prognosis 2019).

Systematic review methods are increasingly used to synthesize findings from prognosis
studies. However, this application is in its infancy, and systematic reviews of prognosis
face challenges that have been overcome, or eased, for other reviews: lack of clarity in the
indexing of these studies for bibliographic searches; low quality of primary studies; poor
reporting; and difficulties in combining results across different research designs, analyses,
and presentations of results (Cochrane Methods Prognosis 2019). The Cochrane Prognosis
Methods Group is contributing to the development of tools and guidance to support
reviews of prognosis studies.

1.2.2.4 Overviews of reviews

Cochrane Overviews of Reviews (Overviews) compile evidence from multiple systematic
reviews into a single document, for example addressing a set of related interventions,
diagnostic tests, populations, outcomes, or conditions. Overviews are aimed at decision
makers, such as clinicians, policy makers, or informed consumers, and can address
questions and sets of options that are often too broad for a single review. Further guidance
on Overviews is available at handbook.cochrane.org.

1.2.2.5 Reviews of methodology

Cochrane Methodology Reviews seek to answer questions about various aspects of the
methods for systematic reviews, randomized studies and other evaluations of health and
social care. They provide an evidence base for the methods of these evaluations, as well as
providing descriptive accounts of other relevant issues, for example, to show the scale of
problems faced by researchers working on systematic reviews or making decisions about
health and social care. Cochrane Methodology Reviews use a diverse range of evidence,
including:
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e experimental studies such as randomized studies (for example, to compare different
strategies to increase response rates to surveys);

e comparative observational studies (for example, to examine the relationship between
the use of reporting guidelines and the quality of research reports); and

e descriptive observational studies (for example showing the proportion of studies
presented at conferences that go on to be published in full).

The Cochrane Methodology Review Group has editorial responsibility for all Methodology
Reviews. Guidance on the contents of a Cochrane Methodology protocol and review is
available at handbook.cochrane.org.

In addition to stand-alone research and reviews of published research, there are initiatives
to promote the embedding of methodology research in primary studies and systematic
reviews (Treweek et al 2018), so-called ‘Studies Within A Trial’ (SWAT) and ‘Studies Within
A Review’ (SWAR). Further information on these initiatives is available at
https://www.trialforge.org/.

1.2.3 Ongoing challenges for systematic reviews
The landscape in which systematic reviews are conducted continues to evolve. Old and
emerging challenges continue to spark debate, research and innovation.

The time required to complete a full systematic review, which is often more than two years
following the publication of a protocol, is a barrier both for author teams (representing a
considerable commitment of often volunteer time) and for decision makers (who often
require evidence within much shorter time frames). Methodology for undertaking reviews
more rapidly is developing quickly. However, difficult choices are required in the trade-off
between rigour and speed. The rise of technological solutions offers much potential,
including collaboration tools, online crowd sourcing and automation of many aspects of
the review process. Alongside consideration of appropriate ways to prioritize work,
technology is also supporting more efficient approaches to keeping reviews up to date,
with some reviews moving towards a ‘living’ systematic review model of very frequent,
even continuous updates.

Cochrane Reviews have always encompassed complex questions of multi-component
interventions, health systems and public health, and the challenging issues that arise from
many of these reviews have prompted considerable thought and effort. Cochrane Reviews
incorporate non-randomized studies where appropriate to the question, and a wider range
of data sources is increasingly relevant to reviews, from unpublished clinical study reports
produced by pharmaceutical companies, to novel challenges in appraising and
interpreting ‘big data’ repositories. The use of systematic reviews is expanding, and new
methods are developing, in areas such as environmental exposure.

These conversations will continue, and new questions will continue to arise. Cochrane will
continue to contribute actively to the development and application of new methods,
continually striving to improve both the validity and usefulness of reviews to decision
makers.
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1.2.4 Publication of Cochrane Reviews

Cochrane Protocols and Reviews are published in full online in the Cochrane Database
Systematic Reviews (CDSR), a core component of the Cochrane Library. The CDSR is the
leading journal for systematic reviews in health and social care. In addition to completed
Cochrane Reviews, the CDSR includes protocols for Cochrane Reviews, editorials and
supplements.

In addition to the CDSR, the Cochrane Library also provides access to:

e The Cochrane Central Register of Controlled Trials (CENTRAL) - a database of
reports of randomized and quasi-randomized trials sourced from bibliographic
databases (mainly MEDLINE and Embase) and other published and unpublished
sources (see Chapter 4, Section 4.3.1.3).

e Cochrane Clinical Answers - brief, structured answers to clinically focused
questions, designed to be actionable and to inform point-of-care decision making.

e Epistemonikos - systematic reviews from the Epistemonikos database of health
evidence.

The Cochrane Library is available free at the point of use in many countries, thanks to
national licences, and free access is provided in most low- and middle-income countries.
All Cochrane Reviews published in full or updated since February 2013 are made open
access 12 months after their publication. Mechanisms are also available to make individual
reviews open access immediately on publication.

1.3 About this Handbook

Work on a handbook to support authors of Cochrane Reviews began in 1993, and the first
version was published in May 1994. Since then, the document has evolved and grown,
through the stewardship of several editorial teams, with regular updating of its contents
being punctuated by major new editions. This is Version 6 of the Handbook, the first major
revision since the first print edition of the Handbook was published in 2008.

This version of the Handbook is divided into four parts:

e About Cochrane Reviews specifically addresses the format, structure and
expectations of systematic reviews produced with Cochrane, including planning,
updating and reporting requirements. These chapters are likely to be of most
interest to authors working with Cochrane. They are available online only and are
not included in the print edition of this Handbook.

e Core methods provides the core methodology for undertaking systematic reviews
on the effects of health interventions, with an emphasis on reviewing randomized
trials. This section provides authors with a detailed account of the steps from
starting a review to summarizing and interpreting the review findings.

o Specific perspectives in reviews outlines important considerations relating to
particular populations (including issues of equity, types of interventions
(particularly intervention complexity), and types of outcomes (such as adverse
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effects and patient-reported outcomes). It also addresses economic considerations
and the important role of qualitative evidence.

e Further topics covers additional methodological issues, including reviewing non-
randomized studies and variants of designs for randomized trials, prospective
approaches to collecting and synthesizing evidence, and using individual
participant data.

For this edition, each chapter that provides new or substantively updated guidance has
been rigorously peer reviewed to ensure the guidance presented reflects the state of the
science and is appropriate and efficient for use by Cochrane authors. The Handbook is
updated regularly to reflect advances in systematic review methodology and in response
to feedback from users. Please refer to handbook.cochrane.org for the most recent online
version, interim updates to the guidance and details of previous versions of the Handbook.
Feedback and corrections to the Handbook are also welcome via the contact details on the
website.

1.3.1 What’s new in this edition

In this edition, every chapter of the Handbook has been extensively revised and new
chapters added. Authors familiar with previous editions will find it valuable to re-read this
extensively updated version and any chapter of interest.

In particular, this edition includes the following major new chapters and areas of guidance:

e Incorporation of Cochrane’s Methodological Expectations for Cochrane Intervention
Reviews (MECIR) throughout the Handbook.

e Expanded guidance on reporting (Chapter Ill) and updating (Chapter IV) Cochrane
Reviews.

e New guidance on developing eligibility criteria and setting up the PICO for each
synthesis (Chapter 3).

e Expanded advice on assessing the risk of bias in included studies (Chapter 7),
including Version 2 of the Cochrane Risk of Bias tool for randomized trials (Chapter
8) and the ROBINS-I tool for assessing risk of bias in non-randomized studies
(Chapter 25).

e New guidance on summarizing study characteristics and preparing for synthesis
(Chapter 3 and Chapter9).

e New guidance on network meta-analysis (Chapter 11).

e New guidance on synthesizing results using methods other than meta-analysis
(Chapter 12).

e Updated guidance on assessing the risk of bias due to missing results (reporting
biases, Chapter 13).

e New guidance addressing intervention complexity (Chapter 17).

1.4 Chapter information

Authors: Jacqueline Chandler, Miranda Cumpston, James Thomas, Julian PT Higgins,
Jonathan J Deeks, Mike J Clarke
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Chapter Il: Planning a Cochrane
Review

Miranda Cumpston, Jacqueline Chandler

Key Points:

e In planning a Cochrane Review, there are some additional considerations for author
teams over and above what is required for other systematic reviews.

e Proposalsfor new Cochrane Reviews are submitted by author teams to Cochrane Review
Groups (CRGs). The CRGs register the proposals, if agreed, and support the author teams
and manage the editorial process from registration to publication for the protocol, full
review, and updates.

e Authors should establish a team with appropriate experience and expertise in both the
topic of the review and systematic review methods.

e All named authors should meet the ICMJE criteria for authorship of a publication.

e Authors are advised to give due consideration to the resources needed to undertake a
Cochrane Review, of which the most important resource is time.

e Cochrane authors are expected to follow Cochrane policy for avoiding and declaring
potential conflicts of interest.

Cite this chapter as: Cumpston M, Chandler J. Chapter II: Planning a Cochrane Review. In:
Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA (editors). Cochrane
Handbook for Systematic Reviews of Interventions version 6.3 (updated February 2022).
Cochrane, 2022. Available from www.training.cochrane.org/handbook.

1.1 Undertaking a Cochrane Review

The process of preparing and publishing a Cochrane Review is different from that for other
journals. Reviews are typically registered at conception and there is a closer working
relationship between Cochrane and the review authors. In addition, Cochrane Reviews
follow a highly structured format so that they can be published within the Cochrane
Database of Systematic Reviews, and their preparation follows a structured process. This
Chapter overviews the procedures and practicalities of starting a Cochrane Review. It aims
to supplement the more general and methodological guidance available in Chapter 1 and
Chapter 2.
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11.1.1 Working with Cochrane Review Groups

All author teams working on Cochrane Reviews work with one of the Cochrane Review
Groups (CRGs). There are approximately 50 CRGs. Each CRG focuses on a specific area of
health, such as pregnancy and childbirth, schizophrenia, or eyes and vision. CRGs are
grouped into Networks, each of which represents a thematic grouping, such as Children and
Families, Mental Health and Neuroscience and Public Health and Health Systems.

The collaboration between the review team and the CRG ensures the quality of Cochrane
Reviews, with the expectation that authors follow pre-specified minimum expectations (see
Chapter 1, Section 1.4). In return, CRGs provide ongoing editorial and other support
throughout the preparation of the review from proposal to submission for editorial review
and publication. In some cases, CRGs can provide specific services to support the review,
such as translation, statistical advice and in many cases expert Information Specialists to
assist in developing search strategies and conduct searches of electronic databases. The
type of support available varies across CRGs.

Once a protocol or review is completed and submitted, the CRG will coordinate editorial and
peer review to determine whether the manuscript should be published, in a similar process
to other academic journals. The review must meet Cochrane’s standards, and publication is
not guaranteed.

11.1.2 Proposing a new Cochrane Review

The first step in the Cochrane Review process is the prospective registration of a review
proposal with the CRG responsible for reviews in the relevant field of health care.
Registration should take place before work on the review starts. The registration process
ensures that the scope of the proposed review is appropriate, avoids duplication between
different Cochrane Reviews, allows checking of the skills and experience of the proposed
author team (see Section 1.2 and Chapter 1, Section 1.3), and allows Cochrane to provide
early editorial and other support.

The CRG editorial team will assess each proposal for suitability, and for importance of the
topic to the CRG in relation to their resources to support the review. CRGs conduct priority-
setting activities to identify topic areas and specific review questions that they consider to
be a high priority. These activities typically include consultation with stakeholders including
consumers, clinical experts and policy decision makers. Given the active support provided
to author teams of registered reviews, CRGs may be unable to accept registration of topics
outside of their priorities. If this is the case, authors may be advised to proceed with the
review outside Cochrane, and publish it in another journal.

If the CRG agrees to register the review, review authors will be asked to develop and submit
a protocol (see Section 11.1.4 and Chapter 1, Section 1.5). Cochrane’s editorial processes are
similar to those of other journals, including both editorial and peer review. CRGs may reject
manuscripts that are not of a sufficient standard for publication.

Cochrane Reviews are updated based on need (see Chapter IV). When proposing a new
review, author teams should be aware of the commitment needed to prepare a review, the
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responsibility of responding to post-publication feedback (e.g. comments from readers),
and to updating as required.

11.1.3 Structure of a review title

The title should state succinctly the intervention(s) to be reviewed and the problem at which
the intervention is directed. In some cases, the title may also state a specific population or
setting. The titles of Cochrane Reviews on the effects of interventions should follow the
structure shown in Table Il.1.a.

Table Il.1.a: Structure of titles for Cochrane Reviews of interventions

Scenario Structure Example

Antibiotics for acute
bronchitis

[Intervention] for [health
problem]

Basic structure

Immediate versus
delayed treatment for
cervical intraepithelial
neoplasia

[Intervention A] versus
[intervention B] for
[health problem]

Comparing two active
interventions

Inhaled nitric oxide for
respiratory failure in
preterm infants

[Intervention] for [health
problem] in [participant
group/location]

Type of people being
studied or location of
intervention mentioned
explicitly

[Intervention] in OR for
[participant
group/location]

Not specifying a
particular health
problem, or if the
intervention intends to
influence a variety of
problems

Planned hospital birth

versus planned home
birth

Prophylactic synthetic
surfactant in preterm
infants

Sometimes it is necessary
to specify that the
intervention is for

[Intervention] for
preventing AND/OR
treating [health problem]

Pool fencing for
preventing drowningin
children

preventing, treating, or
preventing and treating
the health problem(s).

Amodiaquine for treating
malaria

Vitamin C for preventing
and treating the common
cold

11.1.4 Cochrane protocols
Preparing a Cochrane Review is complex and involves many judgements. All Cochrane
Reviews must have a written protocol, specifying in advance the scope and methods to be

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook



This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

used by the review, to assist in planning and reduce the risk of bias in the review process
(see Chapter 1, Section 1.5 for a detailed discussion of the rationale for protocols). Cochrane
provides a highly structured format for both its protocols and reviews to guide authors on
the information they should report (see Box Il.1.a).

As with any study, if the methods proposed in the protocol are changed during the course
of conducting the review, these changes should be documented and reported. In a
Cochrane Review, changes should be described in the ‘Differences between protocol and
review’ section of the completed review. Sensitivity analyses (see Chapter 10, Section 10.14)
exploring the impact of deviations from the protocol should be undertaken, when possible.

As well as being published in the Cochrane Database of Systematic Reviews in the Cochrane
Library, since 1 October 2013, all Cochrane Protocols are automatically registered on the
PROSPERO register of systematic reviews, allowing transparency and accountability.

Box Il.1.a Sections of a protocol for a Cochrane Review

Title
Protocol

e Background

e Objectives

e Methods
e Criteria for selecting studies for this review
e Search methods for identification of studies
e Data collection and analysis

Appendices
Information

e Authors

e Contributions of authors
e Sources of support

e Declarations of interest
e Acknowledgements

References
e Additional references*

Figures and Tables

* “Additional references” refers to the standard list of references cited in the text of the
protocol (they become ‘additional’ in the context of the completed review, where they
supplement references to the included and excluded studies).
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1.2 The author team

11.2.1 Setting up a review team

Cochrane Reviews should be undertaken by more than one person. In putting together a
team, authors should consider the need for clinical and methodological expertise for the
review, as well as the perspectives of stakeholders. Cochrane author teams are encouraged
to seek and incorporate the views of users, including consumers, clinicians and those from
varying regions and settings to develop protocols and reviews. Author teams for reviews
relevant to particular settings (e.g. neglected tropical diseases) should involve contributors
experienced in those settings.

When a proposal for a new review is received, Cochrane’s editorial teams will consider not
only the clarity of the review question, but also the skills and experience of the team. First-
time review authors are encouraged to work with others who are experienced in the process
of conducting Cochrane Reviews and to make use of Cochrane training and guidance
resources (see Section 11.3.3). See Chapter 1 (Section 1.3) on the importance and experience
required of the review team and guidance on involving consumers and other stakeholders.

11.2.2 Criteria for authorship

Cochrane follows the International Committee of Medical Journal Editors (ICMJE) criteria
for authorship (ICMJE 2018). When deciding who should appear in the byline of a Cochrane
Review, only those individuals who have made a substantial contribution to the review (and
therefore are listed as authors) can be listed. People who have helped in other ways can be
listed in the Acknowledgements section with written permission. The specific contributions
of each author should be listed in the ‘Contributions of authors’ section. Including authors
who do not meet these criteria, or failing to name significant contributors as authors, is not
appropriate. Methodological specialists such as statisticians and information specialists
should be included as authors where they meet the ICMJE criteria, particularly where they
have been substantively involved in the design and execution of the review’s methods.

For further information, see the Cochrane authorship and contributorship policy.

1.3 Resources

11.3.1 Identifying resources and support

The main resource required by authors is their own time. Many authors will contribute their
time free of charge because it will be viewed as part of their existing research or their efforts
to keep up to date with an area of interest.

The amount of time required will vary, depending on the topic of the review, the number of
included studies, the methods used (e.g. the extent of efforts to obtain unpublished
information), the experience of the authors, and the types of support provided by the
editorial team of the CRG. The workload associated with undertaking a review is thus very
variable. However, consideration of the tasks involved and the time required for each of
these might help authors to estimate the amount of time that will be required. These tasks
include training, meetings, protocol development, searching for studies, assessing citations
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and full-text reports of studies for eligibility, assessing the risk of bias of included studies,
collecting data, pursuing missing data and unpublished studies, analysing the data,
interpreting the results, writing the review, and keeping the review up to date.

Atime chart with target dates for accomplishing key tasks can help with scheduling the time
needed to complete a review. Such targets may vary widely from review to review, and
authors may find it helpful to work with the editorial team for the CRG to determine an
appropriate time frame for the completion and submission of a specific review.

Resources that might be required for these tasks, in addition to the authors’ time, include:

e searching (assistance may be provided by the editorial team of the CRG or a local
information specialist (see Chapter 4, Section 4.2.1), but authors share this responsibility
and it may be appropriate to search additional databases for a specific review);

e additional library resources, including access to electronic databases for searching and
interlibrary loans;

e statistical support for synthesizing (if appropriate) the results of the included studies;
e equipment (e.g. computing hardware and software);

e supplies and services (internet connection, printing, telephone charges);

o office space for staff; and

e travel funds to attend author meetings or present the results of the review (e.g. at a
conference).

11.3.2 Funding and conflict of interest

Many organizations currently provide funding for systematic reviews. These include
research funding agencies, organizations that provide or fund healthcare services, those
responsible for health technology assessment and those involved in the development of
clinical practice guidelines. Author teams may wish to identify and seek funding from such
organizations operating in their region or field of health care.

Conflict of interest in the funding and authorship of research gives rise to serious issues,
which Cochrane takes very seriously (Bero 2018, Tovey et al 2018). Under Cochrane’s policy
on conflict of interest, a Cochrane Review cannot be funded or conducted by commercial
sponsors or commercial sources with a real or potential vested interest in the findings of a
specific review.

All prospective Cochrane authors should complete a declaration of interests form when the
review is first proposed, and update these details before publication of the protocol and the
completed review. Individuals who are employed by a company that has a real or potential
financial interest in the outcome of the Cochrane Review (including, but not limited to, drug
companies or medical device manufacturers), or who hold or have applied for a patent
related to the Cochrane Review, are prohibited from being Cochrane Review authors. Any
other possible conflicts of interest will be reviewed by Cochrane’s Funding Arbiter. If any
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conflicts change over time authors should contact their CRGs to alert them and determine
whether they affect the author’s involvement in the review.

Further discussion of the issues around conflict of interest in research, and in particular how
they apply to the studies included within a review, is in Chapter 7 (Section 7.8).

11.3.3 Learning and support services for authors

While many Cochrane authors have a great deal of knowledge and experience in conducting
systematic reviews, others are new to the process or to Cochrane methods, or wish to
expand their skills. To assist those contributing to Cochrane Reviews in gaining the
knowledge, skills and support they need to meet the conduct and reporting standards,
Cochrane provides a range of support services to facilitate learning.

In addition to written guidance, Cochrane provides a range of online training resources, as
well as face-to-face events in locations around the world. Details of current resources and
events are available at http://training.cochrane.org.

11.3.4 Software resources

Cochrane Reviews are supported by an ecosystem of software tools to assist with different
aspects of the review process (Elliott et al2014). The primary piece of software is Cochrane’s
own Review Manager (RevMan). RevMan is a mandatory tool and free to use for authors
preparing a Cochrane Review. The software is developed through a continuing process of
consultation with its users and Cochrane methodologists to support good practice for
Cochrane Reviews, and provides structured text drafting, standard tables and reference
formats, meta-analysis, online help and error checking mechanisms. RevMan is also used to
submit review manuscripts for editorial assessment and publication.

Authors may wish to consider other software resources to assist them with different aspects
of the review process. A register of tools designed for use in systematic reviews is
maintained in the Systematic Review Toolbox. Developments take place rapidly in tools
aiming to increase efficiency and reduce the time required to complete a review or update
(Elamin et al 2009, Tsafnatetal 2014, O'Connor et al 2018), with some tools able to automate
(or semi-automate) some elements of the process.

Software to manage references is usually required during the searching process, and
systematic review tools including Covidence and EPPI-Reviewer can be used to assistin the
process of screening search results. Advanced processes such as text mining and machine
learning to assist in selection are increasingly common, and web-based processes such as
crowdsourcing are also available (see Chapter 4, Section 4.6). Cochrane Information
Specialists are able to facilitate access to some valuable resources. These include the
Cochrane Evidence Pipeline, which incorporates a centralized search for randomized trials,
machine learning technology and Cochrane Crowd, a crowd-based system to screen search
results. These tools can assist authors of Cochrane Reviews to screen and identify relevant
studies for inclusion in reviews (for example, by filtering to identify randomized trials),
particularly for reviews with complex searches and large record sets. Authors should contact
their CRG for further information.
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Software such as Covidence and EPPI-Reviewer can also be used for data collection and
other elements of the review process (see Chapter 5, Section 5.5), and both are
recommended and freely available to Cochrane authors. Statistical software such as Stata,
R and Comprehensive Meta-Analysis may be used to perform statistical analyses that are
not available in RevMan. Later in the review process, GRADEpro GDT can be used to create
‘Summary of findings’ tables (see Chapter 14, Section 14.1.4).

The choice of software tools may depend on the authors’ preference, the availability of a
stable internet connection, the cost and the extent to which novel methods have been
validated for accuracy. Authors are advised to seek methodological advice before
incorporating new technologies into their reviews.

11.4 Chapter information
Authors: Miranda Cumpston and Jacqueline Chandler

Acknowledgements: We thank previous chapter authors and editors Ginny Brunton, Sally
Green, Julian Higgins, Nicki Jackson, Monica Kjeldstrgm, Harriet MacLehose and Sandy
Oliver, as well as contributing authors to earlier editions of the Handbook. We thank Toby
Lasserson, Chris Cates, Carol Lefebvre, Philippa Middleton, Denise O’Connor and Lesley
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Chapter lll: Reporting the review

Miranda Cumpston, Toby Lasserson, Jacqueline Chandler, Matthew J Page

Key Points:

e Clearreporting of a systematic review allows readers to evaluate the rigour of the
methods applied, and to interpret the findings appropriately. Transparency can
facilitate attempts to verify or reproduce the results, and make the review more usable
for health care decision makers.

e The target audience for Cochrane Reviews is people making decisions about health
care, including healthcare professionals, consumers and policy makers. Cochrane
Reviews should be written so that they are easy to read and understand by someone
with a basic sense of the topic who may not necessarily be an expert in the area.

e Methodological Expectations of Cochrane Intervention Reviews (MECIR) include
guidance on the reporting of review protocols, new reviews and updates of reviews of
interventions.

e Guidance on the composition of plain language summaries of Cochrane Reviews is also
available to help review authors specify the key messages in terms that are accessible
to consumers and non-expert readers.

e Review authors should ensure that reporting of objectives, important outcomes,
results, caveats and conclusions is consistent across the main text, the abstract, and
any other summary versions of the review (e.g. plain language summary).

Cite this chapter as: Cumpston M, Lasserson T, Chandler J, Page MJ. Chapter lll: Reporting
the review. In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA
(editors). Cochrane Handbook for Systematic Reviews of Interventions version 6.3 (updated
February 2022). Cochrane, 2022. Available from www.training.cochrane.org/handbook.

I11.1 Introduction

The effort of undertaking a systematic review is wasted if review authors do not report
clearly what they did and what they found (Glasziou et al 2014). Clear reporting enables
others to replicate the methods used in the review, which can facilitate attempts to verify
or reproduce the results (Page et al 2018). Transparency can also make the review more
usable for healthcare decision makers. For example, clearly describing the interventions
assigned in the included studies can help users determine how best to deliver effective
interventions in practice (Hoffmann et al 2017). Also, comprehensively describing the
eligibility criteria applied, sources consulted, analyses conducted, and post-hoc decisions
made, can reduce uncertainties in assessments of risk of bias in the review findings
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(Whiting et al 2016). For these reasons, transparent reporting is an essential component of
all systematic reviews.

Surveys of the transparency of published systematic reviews suggest that many elements
of systematic reviews could be reported better. For example, Page and colleagues
evaluated a random sample of 300 systematic reviews of biomedical research indexed in
MEDLINE in February 2014 (Page et al 2016). They found that in at least a third of the
reviews there was no information on eligible publication types, the years of coverage of
the search, the methods used to collect data and appraise studies, or the funding source of
the review. However, Cochrane Reviews, which accounted for 15% of the sample, had
more complete reporting than all other types of systematic reviews (Page et al 2016).

Possible reasons why more complete reporting of Cochrane Reviews has been observed
include the use of software (RevMan, https://training.cochrane.org/online-learning/core-
software-cochrane-reviews/revman) and strategies in the editorial process that promote
good reporting. RevMan includes many standard headings and subheadings which are
designed to prompt Cochrane Review authors to document their methods and results
clearly. In addition, the Methodological Expectations of Cochrane Intervention Reviews
(MECIR) include recommendations to guide the reporting of these reviews.

The MECIR guidelines were developed in consultation with review authors, editors and
methodologists from the Cochrane community, and form the basis of quality assurance
work undertaken by the Cochrane Editorial and Methods Department. They cover both
conduct and reporting for review protocols, new reviews and updates of reviews of
interventions. The guidelines distinguish between conduct and reporting for good reason:
good conduct does not necessarily lead to good reporting, good reporting cannot improve
poor conduct, and poor reporting can obscure good or poor conduct of a review.

While MECIR includes detailed guidance and minimum expectations specific to Cochrane
reviews, there are additional resources that provide best practice guidance on reporting of
systematic reviews. The most comprehensive of these is the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) 2020 statement (Page et al 2021b, Page et
al 2021c). Considered alongside MECIR, PRISMA 2020 includes additional
recommendations for reporting in some areas, such as synthesis methods, characteristics
of included studies, risk of bias due to missing results and the use of automation tools at
various stages of the systematic review process. Author teams are encouraged to consult
PRISMA 2020 in conjunction with MECIR to ensure highest possible standards for reporting
are met. For more information about PRISMA 2020, see http://www.prisma-
statement.org/. Additional reporting guidelines for specific areas of methods are cited in
the relevant sections below.

The structure of this chapter is built around the MECIR reporting guidance for Cochrane
Review protocols (Section 111.2) and new Cochrane Reviews (Section 11.3). The MECIR
expectations of conduct are embedded in the relevant chapters of this Handbook. MECIR
conduct and reporting guidance for updates of Cochrane Reviews of interventions are
presented in Chapter |V. For the latest version of all MECIR conduct and reporting
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guidance, readers should consult the MECIR web pages, available at
https://methods.cochrane.org/mecir.

Many of the standard headings recommended for use in Cochrane Reviews are referred to
in this chapter, although the precise headings available in RevMan may be amended as
new versions are released. New headings can be added and some standard headings can
be deactivated; if the latter is done, review authors should ensure that all information
expected (as outlined in the MECIR reporting guidelines) is still reported somewhere in the
review.

111.2 Reporting of protocols of new Cochrane Reviews

Preparing a well-written review protocol is important for many reasons (see Chapter 1).
The protocol is a public record of the question of interest and the intended methods
before results of the studies are fully known. This helps readers to judge how the eligibility
criteria of the review, stated outcomes and planned methods will address the intended
question of interest. It also helps anyone who evaluates the completed review to judge
how far it fulfilled its original objectives (Lasserson et al 2016). Investing effort in the
development of the review question and planning of methods also stimulates review
authors to anticipate methodological challenges that may arise, and helps minimize
potential for non-reporting biases by encouraging review authors to publish their review
and report results for all pre-specified outcomes (Shamseer et al 2015).

See the online MECIR Manual for the 44 MECIR reporting items for protocols of new
Cochrane Reviews. They include guidance for reporting of the:

e Background;
e Objectives;
e Criteria for considering studies for inclusion in the review;

e Search methods for identification of studies (e.g. a list of all sources that will be
searched, a complete search strategy to be implemented for at least one database);

e Data collection and analysis (e.g. types of information that will be sought from
reports of included studies and methods for obtaining such information, how risk
of bias in included studies will be assessed, and any intended statistical methods
for combining results across studies); and

e Otherinformation (e.g. acknowledgements, contributions of authors, declarations
of interest, and sources of support).

These sections correspond to the same sections in a completed review, and further details
are outlined in Section I11.3.

One key difference between a review protocol and a completed review is that the Methods
section in a protocol should be written in the future tense. Because Cochrane Reviews are
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updated as new evidence accumulates, methods outlined in the protocol should generally
be written as if a suitably large number of studies will be identified to allow the objectives
to be met (even if this is assumed to be unlikely at the time of writing).

The MECIR guidelines reflect the minimum expectations for good reporting of a review
protocol. Further guidance on the level of planning required for each aspect of the review
methods and the detailed information recommended for inclusion in the protocol is given
in the relevant chapters of this Handbook.

An extension to the PRISMA guidelines for the reporting of systematic review protocols is
also available (Moher et al 2015, Shamseer et al 2015).

111.3 Reporting of new Cochrane Reviews

The main text of a Cochrane Review should be succinct and readable. Although there is no
formal word limit for Cochrane Reviews, review authors should consider 10,000 words a
maximum for the main text of the review unless there is a special reason to write a longer
review, such as when the question is unusually broad or complex. Most reviews should be
substantially shorter.

People making decisions about health care are the target audience for Cochrane Reviews.
This includes healthcare professionals, consumers and policy makers, and reviews should
be accessible to these audiences. Cochrane Reviews should be written so that they are
easy to read and understand by someone with a basic sense of the topic who is not
necessarily an expert in the area. Some explanation of terms and concepts is likely to be
helpful, and perhaps even essential. However, too much explanation can detract from the
readability of a review. Simplicity and clarity are also vital to readability. The readability of
Cochrane Reviews should compare to that of a well-written article in a general medical
journal.

Review authors should ensure that reporting of objectives, important outcomes, results,
caveats and conclusions is consistent across the main text, the tables and figures, the
abstract, and any other summary versions of the review (e.g. ‘Summary of findings’ table
and plain language summary). Although this sounds simple, it can be challenging in
practice; authors should review their text carefully to ensure that readers of a summary
version are likely to come away with the same overall understanding of the conclusions of
the review as readers accessing the full text.

Plagiarism is not acceptable and all sources of information should be cited (for more
information see the Cochrane Editorial and Publishing Policy Resource on plagiarism).
Also, the unattributed reproduction of text from other sources should be avoided. Quotes
from other published or unpublished sources should be indicated and attributed clearly,
and permission may be required to reproduce any published figures.

See the online MECIR Manual for all MECIR reporting items for new Cochrane Reviews. In
the remainder of this section we summarize the reporting guidance relating to different
sections of a Cochrane Review.
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111.3.1 Abstract

All reviews should include an abstract of not more than 1000 words, although in the
interests of brevity, authors should aim to include no more than 700 words without
sacrificing important content. Abstracts should be targeted primarily at healthcare
decision makers (clinicians, consumers and policy makers) rather than just to researchers.

Terminology should be reasonably easy to understand for a general rather than a
specialist healthcare audience. Abbreviations should be avoided, except where they are
widely understood (e.g. HIV). Where essential, other abbreviations should be spelt out
(with the abbreviations in brackets) on first use. Names of drugs and interventions that can
be understood internationally should be used wherever possible. Trade or brand names
should not be used and generic names are preferred.

Abstracts of Cochrane Reviews are made freely available on the internet and published in
bibliographic databases that index the Cochrane Database of Systematic Reviews (e.g.
MEDLINE, Embase). However, some readers may be unable to access the full review, or the
full text may not have been translated into their language, so abstracts may be the only
source they have to understand the review results (Beller et al 2013). It is important
therefore that they can be read as stand-alone documents. The abstract should summarize
the key methods, results and conclusions of the review. An abstract should not contain any
information that is not in the main body of the review, and the overall message should be
consistent with the conclusions of the review.

The content of a Cochrane Review abstract should include:
e Background (a summary of the rationale and context of the review);
e Obijectives of the review;

e Search methods (including an indication of databases searched, and the date of the
last search for which studies were fully incorporated);

e Selection criteria (including a summary of eligibility criteria for study designs,
participants, interventions and comparators);

e Data collection and analysis (including a summary of any noteworthy methods for
selecting studies, collecting data, evaluating risk of bias and synthesizing results,
especially any variations on standard approaches; and acknowledgement of the
use of GRADE to assess the certainty of evidence);

e Main results (including the findings of all important benefit and harm outcomes,
irrespective of the statistical significance, magnitude or direction of the result,
along with the GRADE assessment of the certainty of the evidence, which
summarizes the impact of the risk of bias, inconsistency, imprecision, indirectness
and publication bias on the results presented); and

e Author’s conclusions (including both implications for practice and research).
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See the online MECIR Manual for reporting guidance for the abstract of a Cochrane Review.

111.3.2 Plain Language Summary

A Cochrane Plain Language Summary is a stand-alone summary of the systematic review.
Like the Abstract, the Plain Language Summary may be read alone, and its overall
messages should be consistent with the conclusions in the full review.

The Plain Language Summary should convey clearly the questions and key findings of the
review, using language that can be understood by a wide range of non-expert readers. The
summary should use words and sentence structures that are easy to understand, and
should avoid technical terms and jargon where possible. Any technical terms used should
be explained. The audience for Plain Language Summaries may include people with a
health condition, carers, healthcare workers or policy makers. Readers may not have
English as their first language. Cochrane Plain Language Summaries are frequently
translated, and using plain language is also helpful for translators. Writing in plain
language is a skill that is different from writing for a scientific audience. Authors are
strongly encouraged to use this guidance to ensure good practice and consistency with
other summaries in the Cochrane Library. It may also be helpful to seek assistance for this
task, such as asking someone with experience in writing in plain language for a general
audience for help, or seeking feedback on the draft summary from a consumer or someone
with little knowledge of the topic area. Full guidance and a template are available

as online supplementary material to this chapter.

111.3.3 Background and Objectives

Well-formulated review questions occur in the context of an already-formed body of
knowledge. The Background section should address this context, including a description
of the condition or problem of interest. It should help clarify the rationale for the review,
and explain why the questions being addressed are important. It should be concise
(generally around one page when typeset printed) and be understandable to the users of
the intervention(s) under investigation.

It is important that the eligibility criteria and other aspects of the methods build on ideas
that have been developed in the Background section. For example, if there are
uncertainties in how variation in setting, dose of intervention or timing of outcome
assessment influence the intervention effect, then it would be important to acknowledge
them as a reason for doing the review and consider how the relevant aspects of the
methods have been designed to identify relevant evidence and explore these
uncertainties.

The following four standard subheadings in the Background section of a Cochrane Review
are intended to facilitate a structured approach to the context and overall rationale for the
review.

e Description of the condition: A brief description of the condition being addressed,
and its significance, is a useful way to begin the review. It may include information
about the biology, diagnosis, prognosis, prevalence, incidence and burden of the
condition.
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e Description of the intervention: A description of the experimental intervention(s)
should place it in the context of any standard or alternative interventions,
remembering that standard practice may vary widely according to context. The role
of the comparator intervention(s) in standard practice should also be made clear.
For drugs, basic information on clinical pharmacology should be presented where
available, such as dose range, metabolism, selective effects, half-life, duration and
any known interactions with other drugs. For more complex interventions, such as
behavioural or service-level interventions, a description of the main components
should be provided (see Chapter 17).

e How the intervention might work: This section should provide theoretical
reasoning as to why the interventions under review may have an impact on
potential recipients, for example, by relating a drug intervention to the biology of
the condition. Authors may refer to a body of empirical evidence such as similar
interventions having an impact on the target recipients or identical interventions
having an impact on other populations. Authors may also refer to a body of
literature that justifies the possibility of effectiveness. Authors may find it helpful to
use a logic model (Kneale et al 2015) or conceptual framework to illustrate the
proposed mechanism of action of the intervention and its components. This will
also provide review authors with a framework for the methods and analyses
undertaken throughout the review to ensure that the review question is clearly and
appropriately addressed. More guidance on considering the conceptual framework
for a particular review question is presented in Chapter 2 and Chapter 17.

e Why itisimportant to do this review: Review authors should explain clearly why
the questions being asked are important. Rather than justifying the review on the
grounds that there are known eligible studies, it is more helpful to emphasize what
aspects of, or uncertainties in, the accumulating evidence base now justify a
systematic review. For example, it might be the case that studies have reached
conflicting conclusions, that there is debate about the evidence to date, or that
there are competing approaches to implementing the intervention.

Immediately following the Background section of the review, review authors should
declare the review objectives. They should begin with a precise statement of the primary
objective of the review, ideally in a single sentence. Where possible the style should be of
the form “To assess the effects of [intervention or comparison] for [health problem] for/in
[types of people, disease or problem and setting if specified]”. This might be followed by a
series of secondary objectives relating to different participant groups, different
comparisons of interventions or different outcome measures. If relevant, any objectives
relating to the evaluation of economic or qualitative evidence should be stated. It is not
necessary to state specific hypotheses.

See the online MECIR Manual for reporting guidance relevant to the Background and
Objectives sections of a Cochrane Review.
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111.3.4 Methods
The Methods section in a completed review should be written in the past tense, and should
describe what was done to obtain the results and conclusions of the current review.

Review authors are expected to cite their protocol to make it clear that there was one.
Often a review is unable to implement all of the methods outlined in the protocol. For
example, planned investigations of heterogeneity (e.g. subgroup analyses) and small-
study effects may not have been conducted because of an insufficient number of studies.
In such circumstances, we recommend that the methods that were not implemented be
removed from the main Methods section and outlined in the section headed ‘Differences
between protocol and review’ or in an Appendix. A description of the methods not
implemented can serve as a protocol for future updates of the review.

Authors may also cite the review’s registration record number; published Cochrane
Protocols should automatically be registered in PROSPERO, the international prospective
register of systematic reviews (https://www.crd.york.ac.uk/prospero/).

The Methods section of a Cochrane Review includes three main subsections, within which
are a series of standard headings to guide authors in reporting all the relevant information.
See Sections 111.3.4.1, 111.3.4.2 and 111.3.4.3 for a summary of content recommended for
inclusion under each subheading.

111.3.4.1 Criteria for considering studies for this review

Review authors should declare all criteria used to decide which studies are included in the
review. Doing so will help readers understand the scope of the review and recognize why
particular studies they are aware of were not included. Eligible study designs should be
described, with a focus on specific features of a study’s design rather than design labels
(e.g. how groups were formed, whether the intervention was assigned to individuals or
clusters of individuals) (Reeves et al 2017). Review authors should describe eligibility
criteria for participants, including any restrictions based on age, diagnostic criteria,
location and setting. If relevant, it is useful to describe how studies including a subset of
relevant participants were addressed (e.g. when children up to the age of 16 years only
were eligible but a study included children up to the age of 18 years). Eligibility criteria for
interventions and comparators should be stated also, including any criteria around
delivery, dose, duration, intensity, co-interventions and characteristics of complex
interventions.

Review authors should specify the important outcomes of interest to the review, and
define acceptable ways of measuring them. The review’s important outcomes should
normally reflect at least one potential benefit and at least one potential harm.

Typically, studies should not be excluded from a review solely because no outcomes of
interest were reported, because failure to report an outcome does not mean it was not
assessed (Dwan et al 2017). However, on occasion it will be appropriate to include only
studies that measured particular outcomes. For example, a review of a multi-component
public health intervention promoting healthy lifestyle choices, focusing on reduction in
smoking prevalence, might legitimately exclude studies that do not measure smoking
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rates. Review authors should specify if measurement of a particular outcome was used as
an eligibility criterion for the review, and justify why this was done.

See the online MECIR Manual for reporting guidance relevant to the eligibility criteria for
the review. Further guidance on planning eligibility criteria is presented in Chapter 2.

111.3.4.2 Search methods for identification of studies

It is essential that users of systematic reviews are given an opportunity to evaluate the
methods used to identify studies for inclusion. Such an evaluation is possible when review
authors report their search methods comprehensively. This involves specifying all sources
consulted, including databases, trials registers, websites, and a list of individuals or
organizations contacted. If particular journals were handsearched, this should be noted,
but it is not necessary to describe handsearching done routinely to populate a Cochrane
Specialized Register. Any specific methods used to develop the search strategy, such as
automated text analysis or peer review, should also be noted, including methods used to
translate the search strategy for use in different databases. Specifying the dates of
coverage of all databases searched and the date of the last search for which studies were
fully incorporated can help users determine how up to date the review is. Review authors
should also declare any limits placed on the search (e.g. by language, publication date or
publication format).

To facilitate replication of a search, review authors should include in an Appendix the
exact search strategy (or strategies) used for each database, including any limits and filters
used. Search strategies can be exported from bibliographic databases, and these should
be copied and pasted instead of re-typing each line, which can introduce errors.

See the online MECIR Manual for reporting guidance relevant to the search methods used
to identify studies, and refer to Chapter 4 for guidance on search methods. An extension to
the PRISMA statement for reporting of literature searches is also available (Rethlefsen et al
2021).

111.3.4.3 Data collection and analysis

Cochrane Reviews include several standard subheadings to enable a structured, detailed
description of the methods used for data collection and analysis. Additional headings
should be included where appropriate to describe additional methods implemented in the
review, e.g. those specific to the analysis of qualitative or economic evidence. See the
online MECIR Manual for guidance relevant to the reporting of data collection and analysis
methods.

Selection of studies: There should be a description of how the eligibility criteria were
applied, from screening of search results through to the final selection of studies for
inclusion in the review. The number of people involved at each stage of the process should
be stated, such as two authors working independently, along with an indication of how
any disagreements were resolved. Any automated processes, software tools or
crowdsourcing used to support selection should be noted. See Chapter 4 for guidance on
the study selection process.
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Data collection and management: Review authors should specify how data were
collected for the included studies. This includes describing the number of people involved
in data collection, whether they worked independently, how any disagreements were
resolved, and whether standardized data collection forms were used (and if so, whether
they were piloted in advance). Any tools or checklists used in data collection should be
cited, such as TIDieR for the description of interventions (Hoffmann et al 2017), or TACIT
for identifying conflicts of interest (https://tacit.one/). If study authors or sponsors were
contacted to obtain missing information or to clarify the information available, this should
be stated.

A brief description of the data items (e.g. participant characteristics, intervention details)
extracted from each report is recommended. If methods for transforming or processing
data in preparation for analysis were necessary (e.g. converting standard errors to
standard deviations, extracting numeric data from graphs), these methods should be
described.

Additional information about the outcomes to be collected is helpful to include, including
a description of how multiple variants of outcome measures (e.g. definitions, assessors,
scales, time points) were addressed, which variants would be considered similar enough
to group together for synthesis, and whether decision rules were used to select outcomes
for synthesis among several options (e.g. where a study uses more than one measurement
tool, or reports results at multiple eligible time points).

See Chapter 3 for guidance on selecting outcomes, and Chapter 5 for guidance on data
collection.

Assessment of risk of bias in included studies: There should be a description of the
approach used to assess risk of bias in the included studies. This involves specifying the
risk-of-bias tool(s) used, how many authors were involved in the assessment, how
disagreements were resolved, and how the assessments were incorporated into the
analysis or interpretation of the results. The preferred bias assessment tools for Cochrane
Review authors are RoB 2 for RCTs and ROBINS -I for non-randomized studies (described in
Chapter 8 and Chapter 25).

When using either of these tools, some specific information is needed in this section of the
Methods. Authors should specify the outcome measures and timepoints assessed (often
the same prespecified outcomes were considered in the GRADE assessment and included
in summary versions of the review, see Chapter 3, Section 3.2.4.2); and the effect of
interest the author team assessed (either the effect of assignment to the intervention, or
the effect of adhering to the intervention). Authors should also specify how overall
judgements were reached, both across domains for an individual result and across
multiple studies included in a synthesis.

Cochrane has developed checklists for reporting risk of bias methods in protocols and
completed reviews for authors using the RoB 2 tool (https://methods.cochrane.org/risk-
bias-2). See Chapter 7 for further guidance on study risk-of-bias assessment. Authors who
have used the original version of the RoB tool (from 2008 or 2011) should refer to guidance
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for reporting the risk of bias in version 5.2 of the Cochrane Handbook for Systematic
Reviews of Interventions (available at
https://training.cochrane.org/handbook/archive/v5.2).

Measures of treatment effect: The effect measures used by the review authors to
describe results in any included studies or meta-analyses (or both) should be stated.
Examples of effect measures include the odds ratio (OR), risk ratio (RR) and risk difference
(RD) for dichotomous data; the mean difference (MD) and standardized mean difference
(SMD) for continuous data; and hazard ratio for time-to-event data. See Chapter 6 for more
guidance on effect measures.

Unit of analysis issues: If the review includes study designs that can give rise to a unit-of-
analysis error (when the number of observations in an analysis does not match the
number of units randomized), the approaches taken to address these issues should be
described. Studies that can give rise to unit-of-analysis errors include crossover trials,
cluster-randomized trials, studies where interventions are assigned to multiple parts of the
body of the same participant, and studies with multiple intervention groups where more
than two groups are included in the same meta-analysis. See Chapter 23 for guidance on
handling unit-of-analysis issues.

Dealing with missing data: Review authors may encounter various types of missing data
in their review. For example, there may be missing information about the methods of the
included studies (e.g. when the method of randomization is not reported), or missing
statistics (e.g. when standard deviations of mean scores are not reported). Strategies to
deal with such missing data should be reported. This may include attempts to obtain the
missing data, and approaches to the analysis and interpretation of results in light of
missing data (e.g. imputing missing standard deviations). See Chapter 10 for guidance on
dealing with missing data.

Assessment of heterogeneity: Review authors should describe their approach to
identifying statistical heterogeneity (e.g. non-quantitative assessment, 12, Tau?, or
statistical test). See Chapter 10 for guidance on assessment of heterogeneity.

Assessment of reporting biases: Any methods used to assess the risk of bias due to
missing results in a synthesis should be described. Such methods may include
consideration of the number of studies missing from a synthesis due to selective non-
reporting of results, or investigations to assess small-study effects (e.g. funnel plots),
which can arise from the suppression of small studies with ‘negative’ results (also called
publication bias). If relevant, any tools or checklists used (such as ROB-ME,
https://www.riskofbias.info/welcome/rob-me-tool) should be cited. See Chapter 13 for a
description of methods for assessing risk of bias due to missing results in a synthesis.

Data synthesis: Review authors should define the groups of studies considered eligible for
each synthesis within the review. For example, separate syntheses may be conducted
between adults and children, or comparisons made between different intervention types.
These groupings should be specified in enough detail to allow a reader to replicate the
allocation of studies to groups. In addition, authors should clearly specify how the
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intervention groups were structured into comparisons for synthesis in the review. For
example, a review of interventions for parents experiencing complex trauma defined
intervention categories (such as psychological therapies; parenting-, parent-child- or
relationship-focused interventions; and mind-body approaches). Comparisons were then
defined to include head-to-head comparisons of one category of intervention against
another, or a comparison of an active intervention against an inactive comparator
(including usual care, no care, placebos or wait-list conditions) (Reid et al 2021). See
Chapter 3 for guidance on grouping studies for synthesis.

Review authors should then describe the methods used for combining results across
studies in these groups (e.g. meta-analysis, network meta-analysis or other methods).
Where data have been combined in statistical software external to RevMan, authors should
reference the software, commands and settings used to run the analysis. See Chapter 10
for guidance on undertaking meta-analysis, Chapter 11 for guidance on undertaking
network meta-analysis, and Chapter 12 for a description of other synthesis methods. An
extension to the PRISMA statement for reporting network meta-analyses is available for
reviews using these methods (Hutton et al 2015).

Where meta-analysis is planned, details should be specified of the meta-analysis model
(e.g. fixed-effect or random-effects), the specific method used (e.g. Mantel Haenszel,
inverse variance, Peto), and a rationale presented for the options selected.

Where meta-analysis is not possible, any other synthesis methods used should be
described explicitly. It is common for these methods to be insufficiently described in
published reviews (Campbell et al 2019), and general terms such as ‘narrative synthesis’ do
not provide appropriate detail about the specific methods used. A reporting guideline for
Synthesis Without Meta-analysis (SWiM) has been developed and should be considered in
addition to MECIR for reporting these methods(Campbell et al 2020).

For whichever synthesis methods are used, the structure of tables and plots used to
visually display results should also be specified, including a rationale for the options
selected (see Section 111.3.5.4).

Subgroup analysis and investigations of heterogeneity: If subgroup analyses (or meta-
regression) were performed, review authors should specify the potential effect modifiers
explored, the rationale for each, whether they were identified before or after the results
were known, whether they were based on between-study or within-study subgroups, and
how they were compared (e.g. using a statistical test for interaction). See Chapter 10 for
more information on investigating heterogeneity.

Sensitivity analyses: If any sensitivity analyses were performed to explore the robustness
of meta-analysis results, review authors should specify the basis of each analysis (e.g.
removal of studies at high risk of bias, imputing alternative estimates of missing standard
deviations). See Chapter 10 for more information on sensitivity analyses.

Summary of findings and assessment of the certainty of the evidence: Review authors
should describe methods for summarizing the findings of the review, and assessing the
certainty of the body of evidence (e.g. using the GRADE approach). The domains to be
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assessed should be stated, including any thresholds used to downgrade the certainty of
the evidence, such as risk of bias assessment, levels of unexplained heterogeneity, or key
factors for assessing directness. Who conducted the GRADE assessment should be stated,
including whether two authors assessed GRADE independently and how disagreements
were resolved.

Review authors should also indicate which populations, interventions, comparisons and
outcomes are addressed in ‘Summary of findings’ tables, specifying up to seven prioritized
critical orimportant outcomes to be included. Authors should note what they considered
to be a minimally important difference for each outcome.

Any specific language used to describe results in the context of the GRADE assessment
should be explained, such as using the word “probably” for to moderate-certainty
evidence, and “may” in relation to low-certainty evidence (see Chapter 15, Section 15.6.4).

For more details on completing ‘Summary of findings’ tables and using the GRADE
approach, see Chapter 14.

111.3.5 Results

A narrative summary of the results of a Cochrane Review should be provided under the
three standard subheadings in the Results section (see Sections 111.3.5.1, 111.3.5.2 and
[1.3.5.3 for a summary of content recommended for inclusion under each subheading).
Details about the effects of interventions (including summary statistics and effect
estimates for each included study and for meta-analyses) can be presented in various
tables and figures (see Section 111.3.5.4).

111.3.5.1 Description of studies

The results section should start with a summary of the results of the search (for example,
how many references were retrieved by the electronic searches, how many were evaluated
after duplicates were removed, how many were considered as potentially eligible after
screening, and how many were included). Review authors are expected to include a
PRISMA-type flow diagram demonstrating the flow of studies throughout the selection
process (Page et al 2021a). Such flow diagrams can be created within RevMan.

To help readers determine the completeness and applicability of the review findings in
relationship to the review question, as well as how studies are grouped for synthesis
within the review, authors should describe the characteristics of the included studies. In
the Results section, a brief narrative summary of the included studies and, if feasible, a
table of summary characteristics should be provided. The summary should give readers an
understanding of how the included studies vary in terms of design, number of participants,
and important effect modifiers outlined in the protocol (e.g. populations and settings,
interventions, comparators, outcomes and funding sources). See Chapter 9 for further
guidance on summarizing study characteristics.

More details about each included study should be presented in the ‘Characteristics of
included studies’ tables. These tables should include (at a minimum) the following
information about each included study:
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e basic study design or design features;
e baseline demographics of the study sample (e.g. age, sex/gender);
e samplesize;

e details of all interventions (including what was delivered, by whom, in which
setting, and how often; for more guidance see the TIDieR reporting guideline
Hoffmann et al (2017));

e outcomes measured (with details on how and when they were measured);
e funding source; and
e declarations of interest among the primary researchers.

Studies that may appear to some readers to meet the eligibility criteria, but which were
excluded, should be listed in the ‘Characteristics of excluded studies’ table, and an explicit
reason for exclusion should be provided (one reason is usually sufficient). It is not
necessary to include every study excluded at the full text screening stage in the table;
rather, authors should use their judgement to identify those studies most likely to be
considered eligible by readers, and hence most useful to include here. A succinct summary
of the reasons why studies were excluded from the review should be provided in the
Results section.

It is helpful to make readers aware of any completed studies that have been identified as
potentially eligible but have not been incorporated into the review. This may occur when
there is insufficient information to determine whether the study meets the eligibility
criteria of the review, or when a top-up search is run immediately prior to publication and
the review authors consider it unlikely that inclusion of the study would change the review
conclusions substantially. A description of such studies can be provided in the
‘Characteristics of studies awaiting classification’ table.

Readers should also be made aware of any studies that meet the eligibility criteria for the
review, but which are still in progress and hence have no results available. This serves
several purposes. It will help readers assess the stability of the review findings, alert
research funders about ongoing research activity, help inform research implications, and
can serve as a useful basis for deciding when an update of the review may be needed. A
description of such studies can be provided in the ‘Characteristics of ongoing studies’
table.

See the online MECIR Manual for reporting guidance relevant to the description of studies.

111.3.5.2 Risk of bias in included studies

To help readers determine the credibility of the results of included studies, review authors
should provide an overview of their risk-of-bias assessments in this section of the Results.
For example, this might include overall comments on the quality of randomization and
extent to which blinding was implemented across all included trials, and an indication of
whether important differences in risk of bias were observed across outcomes. If risk of bias
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assessments were very similar (or identical) for all outcomes in the review, a summary of
the assessments across studies should be presented here. If risk of bias assessments are
very different for different outcomes, this section should be very brief, and summaries of
the assessments across studies should be provided within the ‘Effects of intervention’
section alongside the relevant results.

If RoB 2 has been used, result-level ‘risk of bias’ tables should be included to summarize
the risk of bias judgements for each domain for each study included in the synthesis. These
tables can be generated in RevMan, and summaries of risk of bias assessments can also be
added to forest plots presenting the results of meta-analysis. More detailed assessments,
including the consensus responses to each signalling question and comments to support
each response, can be made available as supplementary material (e.g. in an Appendix or in
an additional file in a publicly available data repository).

See the online MECIR Manual for relevant reporting guidance. Cochrane guidance specific
to the presentation and reporting of risk of bias assessments using the RoB 2 tool is also
available at https://methods.cochrane.org/risk-bias-2. Chapter 7, Chapter 8 and Chapter
25 present further guidance on risk of bias assessment.

111.3.5.3 Effects of interventions
There are 24 MECIR items relevant to the reporting of effects of interventions (see the
online MECIR Manual). We provide a summary of them in this and the following section.

Review authors should summarize in text form the results for all pre-specified review
outcomes, regardless of the statistical significance, magnitude or direction of the effects,
or whether evidence was found for those outcomes. The text should present the results in
a logical and systematic way. This can be done by organizing results by population or
comparison (e.g. by first describing results for the comparison of drug versus placebo,
then describing results for the comparison of drug A versus drug B).

If meta-analysis was possible, synthesized results should always be accompanied by a
measure of statistical uncertainty, such as a 95% confidence interval. It is also helpful to
indicate the amount of information (numbers of studies and participants) contributing to
each meta-analysis. If no data were available for particular review outcomes of interest,
review authors should say so, so that all pre-specified outcomes are accounted for.
Guidance on summarizing results from meta-analysis is provided in Chapter 10, from
network meta-analysis in Chapter 11, and for methods other than meta-analysis in

Chapter 12.

Itis important that the results of the review are presented in a manner that ensures the
reader can interpret the findings accurately. The direction of effect (increase or decrease,
benefit or harm), should always be clear to the reader, and the minimal important
difference in the outcome (if known) should be specified. Review authors should consider
presenting results in formats that are easy to interpret. For example, standardized mean
differences are difficult to interpret because they are in units of standard deviation, but
can be re-expressed in more accessible formats (see Chapter 15).
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In addition to summarizing the effects of interventions, review authors should also
summarize the results of any subgroup analyses (or meta-regression), sensitivity analyses,
and assessments of the risk of bias due to missing results (if performed) that are relevant
to each synthesis. Acommon issue in reporting the results of subgroup analyses that
should be avoided is the misleading emphasis placed on the intervention effects within
subgroups without reference to the between-subgroup difference (see Chapter 10).

A ‘Summary of findings’ table is a useful means of presenting findings for the most
important comparisons and outcomes, whether or not evidence is available for them. A
‘Summary of findings’ table typically:

includes results for one clearly defined population group;

¢ indicates the intervention and the comparator;

e includes seven or fewer patient-important outcomes;

e describes the characteristics of the outcomes (e.g. scale, scores, follow-up);
e indicates the number of participants and studies for each outcome;

e presents at least one baseline risk for each dichotomous outcome (e.g. study
population or median/medium risk) and baseline scores for continuous outcomes
(if appropriate);

e summarizes the intervention effect (if appropriate), and;
e includes an assessment of the certainty of the body of evidence for each outcome.

The assessment of the certainty of the body of evidence should follow the GRADE
approach, which includes considerations of risk of bias, indirectness, inconsistency,
imprecision and publication bias (see Chapter 14). Where available, the GRADE assessment
should always be presented alongside each result wherever it appears (for example, in the
Results, Discussion or Abstract).

A common mistake to avoid is the confusion of ‘no evidence of an effect’ with ‘evidence of
no effect’. When a confidence interval includes the possibility of no effect, it is wrong to
claim that it shows that an intervention has no effect or is no different from the control
intervention, unless the confidence interval is narrow enough to exclude a meaningful
difference in either a positive or negative direction. Where confidence intervals are
compatible with either a positive and negative, or positive and negligible effect, this is
factored into an assessment of the imprecision of the result through GRADE. Authors can
therefore report the size and direction of the central effect estimate as observed, alongside
an assessment of its uncertainty.

111.3.5.4 Presenting results of studies and syntheses in tables and figures

Simple summary data for each intervention group (such as means and standard
deviations), as well as estimates of effect (such as mean differences), should be presented
for each study for each outcome of interest to the review. This is achieved primarily by
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using the ‘Data and analyses’ section of the review. The ‘Data and analyses’ section has a
hierarchical structure, presenting results in forest plots or other table formats, grouped
first by comparison, and then for each outcome assessed within the comparison. Authors
can also record in each table the source of all results presented, in particular, whether
results were obtained from published literature, by correspondence, from a trials register,
or from another source (e.g. clinical study report). Presenting such information facilitates
attempts by others to verify or reproduce the results (Page et al 2018).

Forest plots display effect estimates and confidence intervals for each individual study and
the meta-analysis (Lewis and Clarke 2001). Forest plots created in RevMan typically
illustrate:

1. the summary statistics (e.g. number of events and sample size of each group for
dichotomous outcomes) for each study;

2. point estimates and confidence intervals for each study, both in numeric and
graphic format;

3. apointestimate and confidence interval for the meta-analytic effect, both in
numeric and graphic format;

4. the total numbers of participants in the experimental and control groups;
5. labelsindicating the interventions being compared and the direction of effect;
6. percentage weights assigned to each study;

7. therisk of bias in each point estimate, including the overall judgement and
judgements for each domain;

8. estimates of heterogeneity (e.g. Tau?) and inconsistency (1?);
9. astatistical test for the meta-analytic effect.

For reviews using network meta-analysis, a range of figures and table formats may be
appropriate to present both the network of evidence and the results of the analysis. These
may include a network diagram, contribution matrix, forest plot or rankogram (see
Chapter 11 for more details).

If meta-analysis was not possible or appropriate, review authors may find it useful to
present the results of studies in a forest plot without calculating a meta-analytic effect.
Where appropriate, authors might consider presenting alternative figures to present the
results of included studies. These may include a harvest plot, effect direction plot or
albatross plot (see Chapter 12 for more details).

Figures other than forest plots and funnel plots may be produced in software other than
RevMan and included as ‘Additional figures’ in a Cochrane Review.
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Review authors should ensure that all statistical results presented in the main review text
are consistent between the text and tables or figures.

If authors wish to make additional data available, such as completed data collection forms
or full datasets and code used in statistical analysis, these may be provided as additional
files through a publicly available repository (such as the Open Science Framework) and
cited in the review.

111.3.6 Discussion

A structured discussion can help readers consider the implications of the review findings.
Standard Discussion subheadings in Cochrane Reviews provide the structure for this
section.

Summary of main results: It is useful to provide a concise description of results for the
main outcomes of the review, but this should not simply repeat text provided elsewhere. If
the review has a number of comparisons this section should focus on those that are most
prominent in the review, and that address the main review objectives. Avoid repeating all
the results of the synthesis.

Overall completeness and applicability: This section should present an assessment of
how well the evidence identified in the review addressed the review question. It should
indicate whether the studies identified were sufficient to address all of the objectives of
the review, and whether all relevant types of participants, interventions and outcomes
have been investigated. Information presented under ‘Description of studies’ will be useful
to draw on in writing this part of the discussion.

Certainty of the evidence: Review authors should summarize the considerations that led
to downgrading or upgrading the certainty of the evidence in their implementation of
GRADE. This information can be based on explanations for downgrading decisions
alongside the ‘Summary of findings’ tables in the review. Note that in the current version
of RevMan this subheading defaults to ‘Quality of the evidence’.

Potential biases in the review process: It is important for review authors to reflect on
and report any decisions they made that might have introduced bias into the review
findings. For example, rather than emphasizing the comprehensiveness of the search for
studies, review authors should consider which aspects of the design or execution of the
search could have led to studies being missed. This might occur because of the complexity
and low specificity of the search, because the indexing of studies in the area is poor, or
because searches beyond bibliographic databases did not occur. If attempts to obtain
relevant data were not successful, this should be stated. Additional limitations to consider
include contestable decisions relating to the inclusion or exclusion of studies, synthesis of
study results, or grouping of studies for the purposes of subgroup analysis. For example,
review authors may have decided to exclude particular studies from a synthesis because of
uncertainty about the precise details of the interventions delivered, or measurement
instrument used, or where it has not been possible to retrieve subgroup level data. If data
were imputed and alternative approaches to achieve this could have been undertaken,
this might also be acknowledged. It may be helpful to consider tools that have been
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designed to assess the risk of bias in systematic reviews (such as the ROBIS tool (Whiting et
al 2016)) when writing this section.

Agreements and disagreements with other studies or reviews: Review authors should
also discuss the extent to which the findings of the current review agree or disagree with
those of other reviews. Authors could briefly summarize the conclusions of previous
reviews addressing the same question, and if the conclusions contrast with their own,
discuss why this may have occurred (e.g. because of differences in eligibility criteria,
search methods or synthesis approach).

See the online MECIR Manual for all reporting guidance relevant to the Discussion section.
Further guidance on issues for consideration in the Discussion section is presented in
Chapter 14 and Chapter 15.

111.3.7 Conclusions
There are two standard sections in Cochrane Reviews devoted to the authors’ conclusions.

Implications for practice: In this section, review authors should provide a general
interpretation of the evidence so that it can inform healthcare or policy decisions. The
implications for practice should be as practical and unambiguous as possible, should be
supported by the data presented in the review and should not be based on additional data
that were not systematically compiled and evaluated as part of the review.
Recommendations for how interventions should be implemented and used in practice
should not be given in Cochrane Reviews, as they may be inappropriate depending on
the different settings and individual circumstances of readers. Authors may be helpful to
readers by identifying factors that are likely to be relevant to their decision making, such
as the relative value of the likely benefits and harms of the intervention, participants at
different levels of risk, or resource issues.

Implications for research: This section of a Cochrane Review is often used by people
making decisions about future research, and review authors should try to write something
that will be useful for this purpose. Implications for how research might be done and
reported (e.g. the need for randomized trials rather than other types of study, for better
descriptions of interventions, or for the routine collection of patient-important outcomes)
should be distinguished from what future research should be done (e.g. research in
particular subgroups of people, on an as yet untested experimental intervention). In
addition to important gaps in the completeness and applicability of the evidence noted in
the Discussion, any factors that led to downgrading the evidence as part of a GRADE
assessment may provide suggestions to be addressed by future research. This could
include avoidable sources of bias or larger studies. This section should also draw on what
is known about any ongoing studies identified from trials register searches, and it should
use any information about ongoing or recently completed studies to guide
recommendations on whether new studies need to be initiated. It is important that this
section is as clear and explicit as possible. General statements that contain little or no
specific information, such as “Future research should be better conducted” or “More
research is needed” are of little use to people making decisions, and should be avoided.
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See the online MECIR Manual for reporting guidance relevant to the conclusions of a
review.

111.3.8 Administrative information

A Cochrane Review should include several pieces of administrative information, many of
which are standard in other journals. These include acknowledgements, contributions of
authors, declarations of interest, differences between the protocol and review, and
sources of support (see the online MECIR Manual for relevant reporting guidance).

Contributions of authors: The contributions of each author to the review should be
described. It is helpful to specify which authors were involved in each of the following
tasks: conception of the review; design of the review; co-ordination of the review; search
and selection of studies for inclusion in the review; collection of data for the review;
assessment of the risk of bias in the included studies; analysis of data; assessment of the
certainty in the body of evidence; interpretation of data, and; writing of the review. Refer
to the authorship and contributorship policy of the Cochrane Editorial and Publishing
Policy Resource for criteria for authorship.

Declarations of interest: All authors should report any present or recent affiliations or
other involvement in any organization or entity with an interest in the review’s findings
that might lead to a real or perceived conflict of interest. The relevant time frame for
recent past interests is three years before the original registration of the review with
Cochrane, to the beginning of an individual author’s first involvement with the review, or
to the decision to commence work on a review update. The dates of the involvement
should be reported. If there are no known conflicts of interest, this should be stated
explicitly, for example, by writing “None known”. Authors should make themselves aware
of the restrictions in place on authorship of Cochrane Reviews where conflicts of interest
arise. The full policy on conflicts of interest is available in the Cochrane Editorial and
Publishing Policy Resource.

Acknowledgements: Review authors should acknowledge the contribution of people not
listed as authors of the review, including any assistance from the Cochrane Review Group
responsible for handling the review, and any contributions to searching, data collection,
study appraisal or statistical analysis performed by people not listed as authors. Written
permission is required from those listed in this section.

Differences between protocol and review: Review authors may sometimes use different
or additional methods from those described in the review protocol (e.g. making post-hoc
changes to eligibility criteria, or adding subgroup analyses). This could occur because
methods for dealing with a particular issue had not been specified in the protocol, pre-
specified methods could not be applied due to insufficient data, or methods were changed
because a preferable alternative arose or more recent guidance was identified. All changes
of methods from protocol to review should be fully described and justified in this section
of the review. When a review is updated, this section can also be used to describe changes
between the methods in the previous and new versions of the review (see Chapter IV,
Section IV.5).
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Sources of support: Authors should acknowledge grants that supported the review, and
other forms of support, such as support from their university or institution in the form of a
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Authors should make themselves aware of the restrictions in place on funding of Cochrane
Reviews by commercial sources where conflicts of interest may arise. The full policy on
conflicts of interest is available in the Cochrane Editorial and Publishing Policy Resource.
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Chapter IV: Updating a review

Miranda Cumpston and Jacqueline Chandler

Key Points:

e As new studies are completed, the results of reviews may become out of date and
thereby provide misleading information to decision makers.

e Cochrane Reviews should be assessed periodically to determine whether an update is
needed. The decision to update should be based on the continuing importance of the
review question to decision makers and the availability of new data or new methods that
would have a meaningful impact on the review findings.

e Areview update provides an opportunity for the scope, eligibility criteria and methods
used in the review to be revised.

e Anupdate should be conducted according to the standards required for any review, with
some additional requirements to ensure that any changes are managed appropriately
and reported clearly to readers.

Cite this chapter as: Cumpston M, Chandler J. Chapter IV: Updating a review. In: Higgins JPT,
Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA (editors). Cochrane Handbook
for Systematic Reviews of Interventions version 6.3 (updated February 2022). Cochrane, 2022.
Available from www.training.cochrane.org/handbook.

IV.1 Introduction

Since its inception, Cochrane has sought to maintain its reviews to ensure they are updated
to include the most recent evidence. Reviews that are out of date and do not incorporate all
the available evidence risk providing misleading information to decision makers and other
stakeholders.

Garner and colleagues define an update as “a new edition of a published systematic review
with changes that can include new data, new methods, or new analyses to the previous
edition” (Garner et al 2016). Adding new studies and new data can substantively change the
findings of the review. Even where the new studies observe results consistent with the
existing data, increasing the number of studies can improve precision of effect estimates,
demonstrate wider applicability of the effect, or enable additional comparisons or subgroup
analyses to be performed. The introduction of new review methods, such as updated risk of
bias assessment tools or improved statistical analysis methods, can also change both the
results and the certainty of the review’s findings. Examples of the impact of incorporating
new information and methods are illustrated in Box IV.1.a.

All Cochrane Reviews should be assessed periodically to determine whether an update is
needed. Some areas of research evolve rapidly, whereas others are more stable, and some
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research questions stop being relevant to decision makers. A report assessing 100
systematic reviews published between 1995 and 2005 concluded the median time to require
an update was 5.5 years, although 23% of reviews were out of date within two years, 15%
within one year, and 7% were already out of date at the time of publication (Shojania et al
2007). Authors of Cochrane Reviews should therefore consider both whether an update is
warranted, and when it will be most beneficial for each specific review (see Section IV.2).

In some areas, authors are establishing ‘living’ systematic reviews that adopt a continual
updating process, such as monthly searching followed by rapid incorporation of new
evidence into the published review. Living systematic reviews are most likely to be
appropriate for questions that are of high importance to decision makers, and for which new
evidence is likely to be frequently published and to have an important impact on the
review’s findings (Elliott et al 2017). Considerable resources are required to support such an
ongoing process. Further discussion of living systematic reviews is presented in Chapter 22,
Section 22.2.3.

Cochrane’s Methodological Expectations of Cochrane Intervention Reviews (MECIR), which
guide the conduct and reporting of Cochrane Reviews, include expectations for updating
reviews. See the online MECIR Manual for the 18 expectations specifically relevant to
updates, although updated reviews should also meet the expectations that apply to all
reviews. This chapter elaborates on those recommendations for the planning, conduct and
reporting of Cochrane Review updates.

Box IV.1.a Examples of what factors might change in an updated systematic review
(Garner et al 2016). Reproduced from Garner P, Hopewell S, Chandler J, MacLehose H,
Akl EA, Beyene J, et al. When and how to update systematic reviews: consensus and
checklist. BMJ 2016; 354: i3507 licensed under CC BY 3.0.

« Asystematic review of steroid treatment in tuberculosis meningitis used GRADE
methods and split the composite outcome in the original review of death plus
disability into its two components. This improved the clarity of the review’s findings in
relation to the effects and the importance of the effects of steroids on death and on
disability (Prasad et al 2016).

« Asystematic review of dihydroartemisinin-piperaquine (DHAP) for treating malaria was
updated with much more detailed analysis of the adverse effect data from the existing
trials as a result of questions raised by the European Medicines Agency. Because the
original review included other comparisons, the update required extracting only the
DHAP comparisons from the original review, and a modification of the title and the
PICO (Zani et al 2014)

« Asystematic review of atorvastatin was updated with simple uncontrolled studies
(Adams et al 2012). This update allowed comparisons with trials and strengthened the

review findings (Higgins 2012).
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IV.2 Deciding whether and when to update

The decision to undertake an update of a review requires consideration of a number of
different factors. Garner and colleagues conducted an international consensus process to
establish good practice guidance for determining when a systematic review should be
updated (Garner et al 2016). Their published framework and checklist can assist authors in
thinking through these issues in a structured way (see Figure 1V.2.a).

Figure 1V.2.a Decision framework to assess systematic reviews for updating, with
standard terms to report such decisions (Garner et al 2016). Reproduced from Garner
P, Hopewell S, Chandler J, MacLehose H, Akl EA, Beyene J, et al. When and how to
update systematic reviews: consensus and checklist. BMJ 2016; 354: i3507 licensed
under CC BY 3.0.

Update status Rationale for update status

Intervention(s) not in (general) use or been
superseded
No Research superseded
No update planned —— Research area no longer active
Low impact of published version (eg, via article
level metrics)
Yes Other (provide reason)

Does published review still address a
current question? Has review had good
access or use? Review used valid
methods and was well conducted?

No new studies identified with search

5 No All studies incorporated from most recent search
t:erfetgsrenzrx:tﬁv;i;es}egrr:tevn:?rt)?:r(rjﬁét}i\;; Up to date ——— Potentially relevant studies ongoing but not
y : ’ complete
Yes Other (provide reason)

Certainty (quality) of evidence high in published
No review
Up to date —— New information identified but unlikely to change
review findings
Other (provide reason)

Will adoption of new methods
change findings or credibility?
Will new studies/information/data
change findings or credibility?

Yes or maybe

Authors currently updating
Studies awaiting assessment
New contributors needed
Other (provide reason)

l Update pending ——

Prepare update

When deciding whether to update a particular review, the first consideration should be to
determine whether the review question remains relevant to decision makers, and is well-
targeted to answer current questions in policy and practice. Knowledge of the particular
field will be required to answer this question. Checking whether the existing review is
frequently accessed or cited can also be useful to indicate whether there is a need to update.
Asecond aspect to this question is whether the original review was conducted well and used
appropriate methods (Garner et al 2016). If the review question remains fundamentally of
interest, additions and improvements may be possible to enhance the review’s methods
(see Section IV.3.4). Depending on the changes required, it may be more appropriate to
conduct a new review from scratch meeting current standards. A comparison between
currently recommended methods and the methods used in the review can identify any
important changes required.

If the review remains important and is of a sufficient standard, then the next step is to
consider whether there are any new studies, newly available information, or newly
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recommended methods that could be incorporated into the review. The existing version of
the review may include details of ongoing studies identified at the time of its publication,
for example through searches of trials registers, and these trials may now be complete.
Some authors may choose to monitor the literature continually for new studies (e.g. through
automated alerts), or may conduct a rapid scoping search for this purpose.

If either new information or new methodology is available, a critical next step is to evaluate
whetherincorporating these into the review would be likely to impact on its findings (Garner
et al 2016). In some cases, this decision can be very straightforward, for example when the
existing reviews findings are considered very uncertain (for example, using the GRADE
approach to assessment, see Chapter 14). For some reviews, the findings are of very high
certainty, and it is unlikely that new information will meaningfully impact the conclusions.
In some cases, maintaining credibility through the incorporation of additional information
and new methods is sufficient in itself to warrant updating (Garner et al 2016).

In some cases, although the main findings of the review may be unaffected, additional
information may shed light on more nuanced effects of different variations on the
intervention, different settings, additional outcomes, or population subgroups. In other
cases, it may not be clear whether the extent of new information available will be enough to
impact meaningfully on the results (Garner et al 2016).

To date there is no consensus on when to update a review (Tsertsvadze et al 2011), although
several methods have been proposed (e.g. Sampson et al (2008), Shekelle etal (2011), Tovey
et al (2011), Ahmadzai et al (2013), Takwoingi et al (2013)). These methods use signals to
indicate the need for an update and the likely impact of new studies on existing conclusions.
They include surveillance searches, contact with experts, and quantitative or qualitative
assessments, or both. Chapter 22 (Section 22.2) outlines a range of methods for surveillance
of the literature and the interpretation of signals for updating, including statistical methods
based on sample size calculations or the application of prediction equations to assess the
impact of new evidence. Garner and colleagues also summarize a series of available
methods (Garner et al 2016). Ultimately, review authors should make a judgement based on
an individual assessment and their knowledge of the field covered by the review.

Published Cochrane Reviews are classified using an update classification system that
draws on the system described by Garner and colleagues. This identifies whether the
review is up to date, an update is planned, or no update is planned. A rationale is given if
the status is that no update is planned, for example because the intervention has been
superseded, the research area is neither active nor important, no new or ongoing studies
have been identified, or new studies are unlikely to change the conclusions.

IV.3 Planning an update

Before embarking on an updated review, it is important to take the time to plan the process.
Any proposed modifications or additions to the existing review should be planned in detail,
and on occasion may require drafting a new protocol for the review. In addition, there are
several issues unique to updates that should be considered.
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Many of the approaches using new technologies designed to facilitate the review process
are intended to support easier and more frequent updates. Further information is available
in Chapter 4 (Section 4.6.6), and Chapter 22 (Section 22.2.4).

See the online MECIR Manual for expectations relevant to planning an update.

IV.3.1 Reconsidering review questions and eligibility criteria

Even within an overall question that has been agreed to remain relevant, an update is an
opportunity to consider changes to the question and its scope. Authors should reconsider
all elements of the review question (PICO), the eligibility criteria, comparisons and
outcomes of interest. For example, evolving understanding of the problem may lead to the
inclusion of a new comparison, an additional category of patients (e.g. children in addition
to adults) or an important new outcome (e.g. adverse effects) that may not have been
adequately addressed in the original review. Review authors may also wish to include
additional objectives, such as addressing the economic aspects of the intervention or its
implementation. Additional engagement with stakeholders may reveal current issues
around which there is uncertainty (see Chapter 2).

Irrespective of whether the review question(s) change, there may be reason to amend the
eligibility criteria for the review (see Chapter 3). For example, if a review includes both
randomized trials and non-randomized studies and the former provide sufficient evidence
to answer the review questions, it may be reasonable to decide to exclude non-randomized
studies from subsequent updates of the review. Conversely, it may be reasonable to add
non-randomized studies to a review that was previously restricted to randomized trials, to
widen the evidence base, making use of methodological developmentsin critical evaluation
of the validity of non-randomized studies (see Chapter 24).

IV.3.2 Splitting and merging reviews

As the body of evidence accumulates over time, a review may become too large for authors
to manage (some of the largest Cochrane Reviews include hundreds of studies across
multiple comparisons). It is sometimes appropriate to consider splitting the review into two
or more reviews with more narrowly defined questions. For example, an early Cochrane
Review investigated all interventions for shoulder pain. As this review became large and
unwieldy over time, it was split into multiple separate reviews, each looking at an
intervention category. One of these reviews looked at physiotherapy interventions for
shoulder pain (Green et al 2003). As time went on, this review also became too large to
manage, and was split into a number of reviews examining different physiotherapy
interventions and specific types of shoulder pain (e.g. Page et al (2014a), Page et al (2014b),
Page et al (2016a), Page et al (2016b)).

Narrower reviews may allow deeper investigation of specific intervention types, and more
focused information for stakeholders, and may distribute the updating burden between
several review author teams. On the other hand, narrower reviews can sometimes prevent
readers from considering findings across all the interventions relevant to a decision (see
Chapter 2, Section 2.3). Overviews of Reviews are an alternative option, allowing authors to
summarize several more narrowly defined reviews that may have been split from a larger
review.
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It is also possible for one or more narrower Cochrane Reviews to be merged into a larger
review, where agreed by all authors that this would present a more useful synthesis for
decision makers. For example, it might be concluded that a network meta-analysis to
compare multiple intervention options for a particular condition would be more useful than
an existing series of separate reviews of specific interventions (see Chapter 11).

IV.3.3 Planning the search strategy for an update
Once the scope and eligibility criteria for the update have been agreed, authors will prepare
for an update by deciding on the appropriate search process and strategy.

A starting point for identifying new studies for inclusion may be those already identified as
ongoing studies at the time of the existing version of the review. Following this, in some
cases, the search strategy can be re-run as specified in the existing review, with the addition
of date limits set to the period following the most recent search. However, an information
specialist or healthcare librarian should be consulted to ensure the strategy remains
appropriate. Changes to electronic databases, their access mechanisms and controlled
vocabulary can require expert amendments to the search strategies. In addition, informed
by the experience of the search for the original review, a decision may be made to modify
the list of sources to be searched or search terms to be used (Garner et al 2016).

If important changes to the PICO for the review or the eligibility criteria have been made
since the original search, or developments in the field have led to the emergence of new
terms to be added to the search, it may be necessary to re-run parts of the search back to
the earliest records, to ensure that any records relevant to new search terms were not
missed in the original search.

IV.3.4 Planning the methods for an update

Methodological advances in systematic review conduct since publication of the original
review may result in a need to revise or extend the methods of the review update (Shea et
al 2006). Authors are encouraged to consult current guidance on review methods and
compare these with the methods used in the existing review to identify important changes.

Examples of situations in which review methodology might be updated include:

e incorporating updated guidance on risk of bias assessment (see Chapter 7 and
Chapter 8);

e using a new synthesis strategy, such as an improved method to perform a random-
effects meta-analysis (see Chapter 10);

e incorporating GRADE assessments and ‘Summary of findings’ tables if not already
included (see Chapter 14); and

e adopting new guidance on the structure and presentation of findings, such as
structured tabulation of results in review using synthesis without meta-analysis
(see Chapter 12).

Changes to the scope of the review, such as expansion to include different study designs or
outcome data, will require planning for new methods appropriate to the data expected.
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Where changes to the review methods are substantive, authors are encouraged to
write a complete, updated protocol to guide the conduct of the review update. In some
cases, it may be more appropriate to consider the work as a new review, rather than an
update.

Specific methods developed for systematic reviews that conduct ongoing and prospective
approaches to accumulating evidence to maintain review currency are outlined in Chapter
22. Formal sequential statistical methods that aim to address errors associated with
repeating meta-analyses over time have been developed. However, such approaches are
explicitly discouraged for updated meta-analyses in Cochrane Reviews, except in the
context of a prospectively planned series of primary research studies (see Chapter 22,
Section 22.4).

IV.3.5 Incorporating feedback and comments

Updating a published review provides an opportunity to consider any feedback or
comments submitted to Cochrane or directly to the authors. Review authors are expected
to be responsive to comments on their reviews, in the spirit of the scientific process and
publication ethics. Comments may represent valid concerns and can usefully identify
additional studies that were overlooked by the review authors.

IV.4 Conducting an update

An update of a review should be conducted according to the protocol, as closely as possible
to the methods of the existing review while incorporating any planned changes (see Section
IV.3). All steps should be conducted in accordance with the guidance presented throughout
this Handbook.

A systematic search should be conducted for new studies (see Chapter 4), and the date of
the search should be within 12 months of publication of the update. If new, potentially
relevant studies are found, they should be assessed for inclusion in the review according to
the eligibility criteria. If the existing review included records of any ongoing studies that are
now complete, or studies for which classification as included or excluded was pending,
newly available information should be sought and, where possible, final inclusion decisions
made.

If new studies are to be included in the updated review, data should be collected (see
Chapter 5) and risk of bias assessments completed for all new studies (see Chapter 7). On a
practical note, when changes have been made to the scope or PICO of the review, tools such
as the original data collection forms may need to be altered or extended and piloted again
to ensure they are fit for purpose. This may also be needed if new software tools are to be
used for data collection, or if a new author team has taken on the review, although existing
templates and forms may be available from the original review authors or repositories such
as the Systematic Review Data Repository (https://srdr.ahrg.gov/).

The findings of any new studies should be integrated into the synthesis of the review (see
Chapter 10, Chapter 11, and Chapter 12), and GRADE assessments completed (or revised),
taking full account of the new body of evidence (see Chapter 14).
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If no new studies are found to be included in the review, authors should complete and
publish the updated review (see Section IV.5). While not modifying the findings, including
the details of an updated search will reassure readers and decision makers of the currency
of the review.

See the online MECIR Manual for expectations relevant to conducting an update.

IV.4.1 Updating data from previously included studies

Since the time of publication, additional information may be available about one or more
studies included in the existing review. For example, additional outcome data measured at
later time points may now be available, or the study may have been corrected or retracted
due to errors, fraud or a range of other reasons. It is important to search online journals or
databases such as MEDLINE (if the study is indexed there) for any notifications, corrections
or retractions.

Any additions or corrections should be incorporated into the information contained in the
review, if relevant. The reasons for any retracted studies should be considered. In addition
to the publication record, this information may be available in reports of investigations,
such as by the authors’ institutions or funders. In those cases where data have been
fabricated, they should be removed from the review analysis and a record made. Other
studies by the same author(s) which would also be eligible for inclusion should be checked
for similar issues, and a decision made as to whether they should similarly be removed.
Further guidance on identifying corrected or retracted studies is provided in Chapter 4,
section 4.4.6.

If a new comparison or a new outcome has been added to the review, it may be necessary
to go back to the original included studies and check whether they included any
information not previously collected that would be relevant to the update.

IV.5 Reporting an updated review

An updated review should meet the same standards of reporting as any review (see Chapter
1), while ensuring that all updated information and changes made to the scope and
methods of the review are reported clearly. The details of any changes, including
justifications for the decisions made, can be documented in the ‘Differences between review
and protocol’ section of the review. Authors should clearly alert readers that this is an
update of an earlier version, including statements in the Abstract and Background sections
of the review.

Appearing at the beginning of the review, the Background section is not directly impacted
by an update, but authors may wish to review the content of the Background to ensure that
it remains fit for purpose. Discussions of the prevalence or incidence of a condition, new
insights into the mechanism of action or impact on populations, or descriptions of current
practice options may be updated. Any references to time, such as words like ‘recently’ or ‘in
the next five years’, should be amended or, if possible, removed.
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Reporting the details of the updated search alongside the search information in the existing
review can become quite complex, especially if there have been several updates to the
review over time. There are several approaches to reporting the results of an updated
search:

1. Anintegrated approach describes all searches together, which may be most
feasible if the same search was repeated.

2. Anincremental approach adds information at each update to describe explicitly
which searches were done for the update, retaining all information about previous
searches.

3. Areplacement approach describes only the searches done for the update, using the
previous review as one source of studies.

4. Ahybrid approach describes only the searches done for the update in the main text,
using Appendices to provide information about previous searches.

The updated search should also be presented in a PRISMA-type flow diagram (see Chapter
4, Section 4.5). Again, there are options as to how to present the results of multiple searches
coherently in the diagram. Authors can retain the results of previous searches in the review
and supplement with information about studies identified in the update or, alternatively,
present only information about searches in the current update, with the previous version of
the review serving as one particular source of studies.

The methods and results described throughout the review and its summaries (including the
‘Summary of findings’ table, Abstract and Plain Language Summaries) should be checked
to ensure they still reflect the methods used accurately. Where the review is considered a
‘living’ systematic review, and regular updates are planned, additional methods should be
included to describe the timing and nature of this process (see Chapter 22, Section 22.2).

The extent of revision to the Results of the review will depend on the influence of the new
data on the results of the review. Examples include:

e the addition of small studies bringing about no change in the results or conclusions
of the review (and so requiring very little revision of the text);

e increased certainty of pre-existing results and conclusions (requiring some
modification of the text); and

e achangein the conclusion of a review (requiring a major rewrite of the Results,
Discussion, Conclusion, ‘Summary of findings’ table, Abstract and Plain Language
Summary).

When reporting the results, it is more helpful to readers to present an integrated picture of
the overall results, rather than sequential or separate results for the update (especially
where there have been separate updates), although the impact of an update on the overall
conclusions may be of interest to discuss when interpreting the results.

Finally, authors should check that nothing else in the review requires editing, such as
references to other Cochrane Reviews that may have been updated, or additions to the
Acknowledgements. The ‘Declarations of interest’ sections of the review should be updated.

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook



This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

See the online MECIR Manual for expectations relevant to reporting an updated review.

IV.5.1 Changes in authorship

If there is a change in the authorship of the review, such as new authors joining the team, or
an entirely new team of authors updating the review, the by-line (list of authors) may need
to be changed. The decision regarding who is named in the by-line of an updated review,
and in what order, should be assessed in terms of contributions to content in the updated
version of the review (which will include historical content), and responsibility for approving
the final content of the manuscript. If an author is no longer actively contributing to or
involved in the approval of an updated review, the author should not be listed in the by-line
of the new version and should be named in the Acknowledgements section. The
contributions of all authors to both the update and earlier versions of the review should be
described in the ‘Contributions of authors’ section.

See Cochrane’s policy on authorship and contributorship for Cochrane Reviews for more
information.

IV.6 Chapter information
Authors: Miranda Cumpston and Jacqueline Chandler

Acknowledgements: This chapter builds on earlier versions of the Handbook. Contributors
to earlier versions include Julian Higgins, Rachel Marshall, Ruth Foxlee and members of the
former Updating Working Group (Mike Clarke, Mark Davies, Davina Ghersi, Sally Green,
Sonja Henderson, Harriet MacLehose, Jessie McGowan, David Moher, Rob Scholten
(convenor) and Phil Wiffen). David Tovey, Carol Lefebvre and Sally Hopewell provided
comments on earlier versions. Rachel Marshall re-drafted version 5.1 on which this version
was based with input from Harriet MacLehose. Mona Nasser contributed to section IV.2.1.
Rachel Churchill contributed to the re-structuring of this version. The work of Garner and
colleagues (Garner et al 2016), a key reference used throughout, was based on a consensus
meeting of experts funded by Cochrane.
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Chapter V: Overviews of Reviews

Michelle Pollock, Ricardo M Fernandes, Lorne A Becker, Dawid Pieper, Lisa Hartling

Key Points:

e Cochrane Overviews of Reviews (Overviews) use explicit and systematic methods to
search for and identify multiple systematic reviews on related research questions in
the same topic area for the purpose of extracting and analysing their results across
important outcomes.

e Overviews are similar to reviews of interventions, but the unit of searching, inclusion
and data analysis is the systematic review rather than the primary study.

e Overviews can describe the current body of systematic review evidence on a topic of
interest, or they can address a new review question that wasn’t a focus in the included
systematic reviews.

e Overviews can present outcome data exactly as they appear in the included systematic
reviews, or they can re-analyse the systematic review outcome data in a way that
differs from the analyses conducted in the systematic reviews.

e Prior to conducting an Overview, authors should ensure that the Overview format is
the best fit for their review question and that they are prepared to address diverse
methodological challenges they are likely to encounter.

This chapter should be cited as: Pollock M, Fernandes RM, Becker LA, Pieper D, Hartling L.
Chapter V: Overviews of Reviews. In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T,
Page MJ, Welch VA (editors). Cochrane Handbook for Systematic Reviews of Interventions
version 6.3 (updated February 2022). Cochrane, 2022. Available from
www.training.cochrane.org/handbook.

V.1 Introduction

Systematic reviews became commonplace partly because of the rapidly increasing number
of primary research studies. In turn, the rapidly increasing number of systematic reviews
have led many to perform reviews of these reviews. Variously known as ‘overviews’,
‘umbrella reviews’, ‘reviews of reviews’ and ‘meta-reviews’, attempts have been made to
formalize the methodology for these pieces of work. Overviews are an increasingly popular
form of evidence synthesis, as they aim to provide ‘user-friendly’ summaries of the breadth
of research relevant to a decision without decision makers needing to assimilate the results
of multiple systematic reviews themselves (Hartling et al 2012). Overviews are often broader
in scope than any individual systematic review, meaning that they can examine a broad
range of treatment options in ways that can be aligned with the choices that decision
makers often make. In comparison to the length of time and resources required to address
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similar questions from a synthesis of primary studies, Overviews can also be conducted
more quickly (Caird et al 2015).

In this chapter we describe the particular type of review of reviews that appears in the
Cochrane Database of Systematic Reviews (CDSR): the Cochrane Overview. The chapter
begins by discussing the definition and characteristics of Cochrane Overviews. It then
presents information designed to help Cochrane authors determine whether the Overview
format is a good fit for their research question and the nature of the available research
evidence. The bulk of the chapter provides methodological guidance for conducting each
stage of the Overview process. We conclude by discussing format and reporting guidelines
for Cochrane Overviews, and guidance for updating Overviews.

V.2 Whatis a Cochrane Overview of Reviews?

V.2.1 Definition of a Cochrane Overview

Cochrane Overviews of Reviews (Cochrane Overviews) use explicit and systematic methods
to search for and identify multiple systematic reviews on related research questions in the
same topic area for the purpose of extracting and analysing their results across important
outcomes. Thus, the unit of searching, inclusion and data analysis is the systematic review.
Cochrane Overviews are typically conducted to answer questions related to the prevention
or treatment of various disorders (i.e. questions about healthcare interventions). They can
search for and include Cochrane Reviews of interventions and systematic reviews published
outside of Cochrane (i.e. non-Cochrane systematic reviews). The target audience for
Cochrane Overviews is healthcare decision makers; this includes healthcare providers,
policy makers, researchers, funding agencies, informed patients and caregivers, and/or
other informed consumers (Cochrane Editorial Unit 2015).

V.2.2 Components of a Cochrane Overview
Cochrane Overviews should contain five components (modified from Pollock et al (2016)).

1. They should contain a clearly formulated objective designed to answer a specific
research question, typically about a healthcare intervention.

2. They should intend to search for and include only systematic reviews (with or without
meta-analyses).

3. They should use explicit and reproducible methods to identify multiple systematic
reviews that meet the Overview’s inclusion criteria and assess the quality/risk of bias of
these systematic reviews.

4. They should intend to collect, analyse and present the following data from included
systematic reviews: descriptive characteristics of the systematic reviews and their
included primary studies; risk of bias of primary studies; quantitative outcome data
(i.e. narratively reported study-level data and/or meta-analysed data); and certainty of
evidence for pre-defined, clinically important outcomes (i.e. GRADE assessments).
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5. They should discuss findings as they relate to the purpose, objective(s) and specific
research question(s) of the overview, including: a summary of main results, overall
completeness and applicability of evidence, quality of evidence, potential biases in the
overview process, and agreements and/or disagreements with other studies and/or
reviews.

See Section V.4 for additional detail about each of these components.

V.2.3 Types of research questions addressed by a Cochrane Overview

Cochrane Overviews often address research questions that are broader in scope than those
examined in individual systematic reviews. Cochrane Overviews can address five different
types of questions related to healthcare interventions. Specifically, they can summarize
evidence from two or more systematic reviews:

o of different interventions for the same condition or population;

e that address different approaches to applying the same intervention for the same
condition or population;

e of the same intervention for different conditions or populations;
e about adverse effects of an intervention for one or more conditions or populations; or

e of the same intervention for the same condition or population, where different
outcomes or time points are addressed in different systematic reviews.

Table V.2.a gives examples of, and additional information about, these five types of
questions. Note that a Cochrane Overview may restrict its attention to a subset of the
evidence included in the systematic reviews identified. For example, an Overview question
may be restricted to children only, and some relevant systematic reviews may include
primary studies conducted in both children and adults. In this case, the Overview authors
may choose to assess each systematic review’s primary studies against the Overview’s
inclusion criteria and include only those primary studies (or subsets of studies) that were
conducted in children.

Table V.2.a Types of research questions about healthcare interventions that are suitable for
publication as a Cochrane Overview*

Type of research Examples of Overviews Comments
question

Examine evidence  Pain management forwomen  This is the most common

from two or more in labour: an overview of question addressed by Cochrane
systematic reviews  systematic reviews (Jones Overviews."
of different 2012).

interventions for
An overview of reviews

evaluating the effectiveness of
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the same condition
or population.

financial incentivesin
changing healthcare
professional behaviours and
patient outcomes ((Flodgren
etal2011)).

Interventions for fatigue and
weight loss in adults with
advanced progressive illness
(Payne et al 2012)

Examine evidence
from two or more
systematic reviews
that address
different
approaches to
application of the
same intervention
for the same
condition or
population.

Sumatriptan (all routes of
administration) for acute
migraine attacks in adults -
overview of Cochrane reviews
(Derry et al 2014).

This question is often suitable for
publication as a Cochrane
Overview. This type of question
may be most applicable to drug
interventions, where differences
in dosage, timing, frequency,
route of administration,
duration, or number of courses
administered are addressed in
separate systematic reviews.

Examine evidence
from two or more
systematic reviews
of the same
intervention for
different conditions
or populations.

Interventions to improve safe
and effective medicines use by
consumers: an overview of
systematic reviews (Ryan et al
2014).

Neuraxial blockade for the
prevention of postoperative

mortality and major morbidity:

an overview of Cochrane
systematic reviews (Guay et al
2014)

This question is often suitable for
publication as a Cochrane
Overview. This type of question
examines the efficacy and/or
safety of the same or similar
interventions across different
conditions or populations.

Examine evidence
about adverse
effects of an
intervention from
two or more
systematic reviews
of use of an
intervention for
one or more

Safety of regular formoterol or
salmeterol in children with
asthma: an overview of
Cochrane reviews (Cates et al
2012)

Adverse events associated
with single-dose oral
analgesics for acute
postoperative pain in adults -

This question is uncommon but
sometimes suitable for
publication as a Cochrane
Overview. This type of question
may help identify and
characterize the occurrence of
rare events.”
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reviews (Moore et al 2014)

Copyright © 2022 The Cochrane Collaboration

Examine evidence
from two or more
systematic reviews
of the same
intervention for the
same condition or
population, where
different outcomes
or time points are
addressed in
different

systematic reviews.

The CDSR does not currently
contain an example of this
type of Overview.

Cochrane Reviews of
interventions should include all
outcomes that are important to
decision makers. However,
different outcomes may
sometimes be reported in
different systematic reviews.
Thus, this type of question is
uncommon but may sometimes
be suitable for publication as a
Cochrane Overview.

* Overview authors or Review Groups may find other uses for Overviews that are different
from those described above.

" Authors must be careful to avoid making inappropriate ‘informal’ indirect comparisons

across the different interventions (see Section V.4.1).

V.3 When should a Cochrane Overview of Reviews be

conducted?

V.3.1 When not to conduct a Cochrane Overview

There are several instances where authors should not conduct a Cochrane Overview.
Overviews do not aim to:

e repeat or update the searches or eligibility assessment of the included systematic

reviews;

e conduct a study-level search for primary studies not included in any systematic review;

e conduct a new systematic review within the Overview;

e use systematic reviews as a starting point to locate relevant studies with the intent of
then extracting and analysing data from the primary studies (this would be considered
a systematic review, or an update of a systematic review, and not an Overview);

e search for and include narrative reviews, textbook chapters, government reports,
clinical practice guidelines, or any other summary reports that do not meet their pre-
defined definition of a systematic review;

e extract and present just the conclusions of the included systematic reviews (instead,
actual outcome data - narratively reported study-level data and/or meta-analysed
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data - should be extracted and analysed, and Overview authors are encouraged to
interpret these outcome data themselves, in light of the Overview’s research questions
and objectives);

e present detailed outcome data for primary studies not included in any included
systematic review; or

e conduct network meta-analyses (see Section V.3.2).

V.3.2 Choosing between a Cochrane Overview and a Cochrane Reviews of
interventions

The primary reason for conducting Cochrane Overviews is that using systematic reviews as
the unit of searching, inclusion, and data analysis allows authors to address research
questions that are broader in scope than those examined in individual systematic reviews
(also see Section V.2.3). However, some research questions that can be addressed by
conducting an Overview may also be addressed by conducting a systematic review of
primary studies. Reviewing the primary study literature may be preferred in these cases
because more information will likely be available. However, the resources required to
conduct a full systematic review of all relevant primary studies may not always be available,
especially when time is short and the research questions are broad. Thus, a second reason
for conducting a Cochrane Overview is that they may be associated with time and resource
savings, since the component systematic reviews have already been conducted. A third
reason for conducting a Cochrane Overview is in cases where it is important to understand
the diversity present in the extant systematic review literature.

Alternatively, it is preferable to conduct a Cochrane Review of interventions if authors
anticipate the need to conduct searches for primary studies (i.e. many relevant primary
studies are not included in systematic reviews) or to extract data directly from primary
studies (i.e. the anticipated analyses cannot be conducted on the basis of information
provided in the systematic reviews). Using primary studies as the unit of searching, inclusion
and data analysis allows authors to extract all data of interest directly from the primary
studies and to report these data in a standardized way. It is also preferable to conduct a
Cochrane Review of interventions if authors wish to conduct network meta-analyses, which
allow authors to rank order interventions and determine which work ‘best’. The rationale is
explained in detail in Chapter 11.

In order to decide whether or not conducting a Cochrane Overview is appropriate for the
research question(s) of interest, authors of Cochrane Overviews will require some
knowledge of the existing systematic reviews. Therefore, authors should conduct a
preliminary search of the Cochrane Database of Systematic Reviews (CDSR) to gain a
general idea of the amount and nature of the available Cochrane evidence. Authors and
Review Groups with content expertise may already possess this knowledge. Overview
authors should recognize that there will be some heterogeneity in the included systematic
reviews and should consider whether or not the extent and nature of the heterogeneity
precludes the utility of the Overview. Authors may find it helpful to consider whether:

e the systematic reviews are, or are likely to be, sufficiently up-to-date;
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e the systematic reviews are, or are likely to be, sufficiently homogeneous in terms of
their populations, interventions, comparators, and/or outcome measures (i.e. such
that it would make sense from the end-user’s perspective that the individual
systematic reviews were presented in a single product);

e the systematic reviews are, or are likely to be, sufficiently homogeneous in terms of
what and how outcome data are presented (such that they provide a useful resource
for healthcare decision making);

e the amount and type of outcome data presented is, or is likely to be, sufficient to
inform the Overview’s research question and/or objectives; and

e the systematic reviews are, or are likely to be, of sufficiently low risk of bias or high
methodological quality (i.e. authors should have reasonable confidence that results
can be believed or that estimates of effect are near the true values for outcomes, see
Chapter 7, Section 7.1.1).

V.4 Methods for conducting a Cochrane Overview of Reviews

Overview methods evolved from systematic review methods, which have well-established
standards of conduct to ensure rigour, validity and reliability of results. However, because
the unit of searching, inclusion and data extraction is the systematic review (and not the
primary study), methods for conducting Overviews and systematic reviews necessarily
differ. The key differences between the methods used to conduct these two types of
knowledge syntheses are summarized in Table V.4.a. Methods for conducting Cochrane
Overviews are described in detail in the sections below. When conducting an Overview, it is
highly desirable that screening and inclusion, methodological quality/risk of bias
assessments, and data extraction be conducted independently by two reviewers, with a
process in place for resolving discrepancies. This is in line with the current methodological
expectations for Cochrane Reviews of interventions (see Chapter 5, Section 5.6). All methods
for conducting the Overview should be considered in advance and detailed in a protocol.

Table V.4.a Comparison of methods between Cochrane Overviews of Reviews and
Cochrane Reviews of interventions

Cochrane Reviews of Cochrane Overviews of Reviews
interventions
Objective To summarize evidence from  To summarize evidence from
primary studies examining systematic reviews examining
effects of interventions. effects of interventions.
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Selection criteria

Describe clinical and
methodological inclusion and
exclusion criteria. The study
design of interest is the

Copyright © 2022 The Cochrane Collaboration

Describe clinical and
methodological inclusion and
exclusion criteria. The study design
of interest is the systematic review.

primary study.

Search Comprehensive search for Comprehensive search for relevant
relevant primary studies. systematic reviews.

Inclusion Include all primary studies Include all systematic reviews that

that fulfil eligibility criteria.

fulfil eligibility criteria.

Assessment of
methodological
quality/risk of
bias*

Assess risk of bias of included

primary studies.

Assess methodological quality/risk
of bias of included systematic
reviews. Also report risk of bias
assessments for primary studies
contained within included
systematic reviews.

Data collection

From included primary

studies.

From included systematic reviews.

Analysis

Synthesize results across
included primary studies for
each important outcome
using meta-analyses, network
meta-analyses, and/or
narrative summaries.

Summarize and/or re-analyse
outcome data that are contained
within included systematic reviews.

Certainty of
evidence (e.g.
GRADE)

Assess certainty of evidence
across analyses of primary
studies for each important

outcome.

Report the assessments presented
in systematic reviews, if possible.
Otherwise, consider assessing
certainty of evidence using data
reported in systematic reviews.

* Methodological quality refers to critical appraisal of a study or systematic review and
the extent to which study authors conducted and reported their research to the highest
possible standard. Bias refers to systematic deviation of results or inferences from the
truth. These deviations can occur as a result of flaws in design, conduct, analysis, and/or
reporting. It is not always possible to know whether an estimate is biased even if there is
a flaw in the study; further, it is difficult to quantify and at times to predict the direction
of bias. For these reasons, reviewers refer to ‘risk of bias’ (Chapter 8).
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V.4.1 A note regarding important methodological limitations of Cochrane
Overviews

Although Overviews often present evidence from two or more systematic reviews of
different interventions for the same condition or population, they should rarely be used to
draw inferences about the comparative effectiveness of multiple interventions. This
means that they should not directly compare interventions that have been examined in
different systematic reviews with the intent of determining which intervention works ‘best’
or which intervention is ‘safest’. For example, imagine an Overview that includes two
systematic reviews. Systematic review 1 includes studies comparing intervention A with
intervention B, and finds that A is more effective than B. Systematic review 2 includes
studies comparing intervention B with intervention C, and finds that B is more effective than
C. It would be tempting for the Overview authors to conclude that A was more effective than
C. However, this would require an indirect comparison, a statistical procedure that
compares two interventions (i.e. A vs. C) via a common comparator (i.e. B) despite the fact
that the two interventions have never been compared directly against each other within a
primary study (Glenny et al 2005).

We discourage indirect comparisons in Overviews. This is especially relevant for authors
conducting Overviews that examine multiple interventions for the same condition or
population; it is also relevant for authors regardless of whether the systematic reviews
included in the Overview present their data using meta-analysis or simple narrative
summaries of results. The reason is that the assumption underlying indirect comparison -
the transitivity assumption - can rarely be assessed using only the information provided in
the systematic reviews (see Section V.3.2).

Overviews that examine multiple interventions for the same condition or population will
often juxtapose data from different systematic reviews. Sometimes, these data appear in
the same table or figure. Overviews that present data in this way can inadvertently
encourage readers to make their own indirect comparisons. In cases where Overviews may
facilitate inappropriate informal indirect comparisons, Overview authors must avoid
‘comparing’ across systematic reviews. This can be achieved in the following ways:

e Use properly worded research question(s) and objectives (e.g. ‘Which interventions are
effective in treating disorder X?’ as opposed to ‘Which intervention works best for
treating disorder X?).

e Interpret results and conclusions appropriately (e.g. ‘Compared to placebo,
interventions A and D seem to be effective in treating disorder X, while interventions B
and C do not seem to be effective’).

e Provide a clear explanation of the dangers associated with informal indirect
comparisons to readers (e.g. ‘It may be tempting to conclude that intervention A is
more effective than intervention C since the effect estimate for A versus placebo was
twice as large as that for C versus placebo; however, the studies assessing both
interventions differed in a number of ways, and we strongly urge readers against
making this type of inappropriate informal indirect comparison’). Similar caveats can
also be provided in data tables and figures.
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V.4.2 Defining the research question(s)

Overview authors should begin by clearly defining the scope of the Overview. Overviews are
typically broader in scope than reviews of interventions, but their research question(s)
should still be specific, focused, and well-defined. An Overview’s research question should
include a clear description of the populations, interventions, comparators, outcome
measures, time periods, and settings. For Overviews that examine different interventions for
the same condition or population, the primary objective of the Overview may be stated in the
following form: ‘To summarize systematic reviews that assess the effects of [interventions
or comparisons] for [health problem] for/in [types of people, disease or problem, and
setting]’.

Because Overviews are typically broad in scope, it may be necessary to restrict the research
question(s) if there is substantial variation in the questions posed by the different
systematic reviews. For example, authors may wish to restrict to a single disorder (instead
of multiple disorders) or to specific participant characteristics (such as a specific age group,
disease severity, setting, or type of co-morbidity). When deciding whether and how to
restrict the scope, authors must keep in mind the perspective of the decision maker to
ensure that the research question(s) remain clinically appropriate and useful. There should
be adequate justification for any restrictions.

Overviews are constrained by the eligibility criteria of their included systematic reviews. It
is therefore possible that Overview authors will need to modify or refine their research
question(s) (and perhaps also their methodology) as their knowledge of the underlying
systematic reviews evolves. Authors should avoid introducing bias when making post-hoc
modifications, and all modifications should be documented with a rationale (see Chapter
1).

V.4.3 Developing criteria for including systematic reviews

The research question(s) specified in Section V.4.2 should be used to directly inform the
inclusion criteria. The inclusion criteria should include a clear description of all relevant
characteristics (i.e. populations, interventions, comparators, outcome measures, time
periods, settings) as well as information about the study design that will be included (i.e.
systematic reviews). Chapter 3 provides useful advice about developing criteria for
including studies. Though it is written for authors of reviews of interventions, much of the
guidance is relevant to Overview authors as well.

The following three considerations also apply when including systematic reviews:

First, Overview authors must clearly specify the criteria they will use to determine whether
publications are considered ‘systematic reviews’. Chapter 1, Section 1.1 provides a
definition of a systematic review; however, Overview authors will need to add specific
criteria to the definition to guide inclusion decisions (e.g. define “explicit, reproducible
methodology”, comprehensive search, acceptable methods for assessing validity of
included studies, etc). While Cochrane Reviews of interventions will adhere to the Cochrane
definition of a systematic review; non-Cochrane publications show variation in the use of
the term ‘systematic review’. Not every non-Cochrane publication that is labelled as a
‘systematic review’ will meet a given definition of a systematic review, while some
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publications that are not labelled as ‘systematic reviews’ might meet a given definition of a
systematic review. Therefore, a focus on pre-established criteria should take priority when
making decisions around inclusion.

Second, Overview authors must consider whether to include systematic reviews of
randomized controlled trials only, or systematic reviews that include variable study designs
such as observational studies. Current guidance does not recommend combining data from
randomized trials and observational studies (Shea et al 2017); therefore, if Overview authors
are to analyse data from different study designs separately, then they will only be able to do
this if the data from systematic reviews are also presented (or available) separately.

Third, Overview authors are likely to encounter groups of two or more systematic reviews
that examine the same intervention for the same disorder and that include some of the
same primary studies. Authors must consider in advance whether and how to include these
‘overlapping reviews’ in the Overview. This consideration is described in detail in Section
V.4.4, as it has methodological implications for all subsequent stages of the Overview
process.

V.4.4 Managing overlapping systematic reviews

As the number of published systematic reviews increases (Page et al 2016), it is becoming
common for Overview authors to identify two or more relevant systematic reviews that
address the same (or very similar) research questions, and that include many (but not all) of
the same underlying primary studies. There are two main challenges associated with
including these overlapping reviews in Overviews (Thomson et al 2010, Smith et al 2011,
Cooper and Koenka 2012, Baker et al 2014, Conn and Coon Sells 2014, Pieper et al 2014,
Caird et al 2015, Biondi-Zoccai 2016, Pollock et al 2016, Ballard and Montgomery 2017,
Pollock et al 2017a, Pollock et al 2019b):

First, including overlapping reviews may introduce bias by including the same primary
study’s outcome data in an Overview multiple times because the study was included in
multiple systematic reviews. If the Overview authors intend to summarize outcome data
(see Section V.4.13), double-counting outcome data will give data from some primary
studies too much influence. If the Overview authors intend to re-analyse outcome data (see
Section V.4.13), double-counting outcome data gives data from some primary studies too
much statistical weight and produces overly precise estimates of intervention effect.

Second, Overviews that contain overlapping reviews are complex. All stages of the Overview
process will necessarily become more time- and resource-intensive as Overview authors
determine how to search for, identify, include, assess the quality of, extract data from, and
analyse and report the results of overlapping reviews in a systematic and transparent way.
This is especially true when the overlapping reviews are of variable conduct, quality, and
reporting, or when they have discordant results and/or conclusions.

To date, Overview authors have used several approaches, described below, to manage
overlapping reviews. The most appropriate approach may depend on the purpose of the
Overview and on the method of data analysis (see Section V.4.12). For example, if the
purpose is to answer a new review question about a subpopulation of the participants
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included in the existing systematic reviews, authors may wish to re-extract and re-analyse
outcome data from a set of non-overlapping reviews. However, if the purpose is to present
and describe the current body of systematic review evidence on a topic, it may be
appropriate to include the results of all relevant systematic reviews, regardless of topic
overlap.

Figure V.4.a contains an evidence-based decision tool to help authors determine whether
and how to include overlapping reviews in an Overview (modified from Pollock et al
(2019b)). The main decision points, inclusion decisions, and considerations are summarized
below. See Pollock et al (2019b) and Pollock et al (2019a) for full details. Note that the
decision tool is based on the assumption that Overview authors are motivated to avoid
double-counting primary study outcome data.

Decision point 1: Do Cochrane reviews of interventions likely examine all relevant intervention
comparisons and available data? If the relevant Cochrane reviews of interventions are
deemed comprehensive, it may be possible to avoid the issue of overlapping reviews
altogether by including only Cochrane Reviews of interventions. This is because
Cochrane attempts to avoid duplication of effort by publishing only one review of
interventions on any given topic, whereas multiple non-Cochrane systematic reviews may
exist. This may be desirable as Cochrane Reviews of interventions are more likely to: be up-
to-date (Shojania 2007); be of higher methodological quality (Pollock et al 2017b); assess
and report the risk of bias of theirincluded primary studies (Hopewell et al 2013); assess and
report the certainty of evidence for important outcomes (Akl et al 2015); and have more
standardized conduct and reporting (Peters et al 2015). However, Cochrane Reviews of
interventions are also fewer in number than non-Cochrane systematic reviews, and they
often include less diverse study designs and fewer primary studies and interventions (Page
et al 2016). As such, they may not provide comprehensive coverage of the topic area in
question (Page et al 2016). If Overview authors are unsure whether the Cochrane reviews of
interventions are comprehensive, they may opt to search for and identify Cochrane and/or
non-Cochrane systematic reviews (see Sections V.4.5and V.4.6 for guidance) and reassess.

Decision points 2 and 3: Do the included Cochrane and non-Cochrane systematic reviews
overlap? If Overview authors suspect that the Cochrane Reviews of interventions are not
comprehensive, an appropriate next step is to search for and identify non-Cochrane
systematic reviews and assess whether the included systematic reviews contain
overlapping primary studies. If there is no overlap, authors can include all relevant
Cochrane and non-Cochrane systematic reviews without concern for double-counting
primary study outcome data. However, this situation is likely to be rare (Pollock et al 2019a).
If Overview authors are unsure whether or how much overlap exists between the Cochrane
and non-Cochrane systematic reviews, they may opt to assess primary study overlap (see
Section V.4.7 for guidance) and reassess.

Decision point 4: Are authors prepared and able to avoid double-counting outcome data from
overlapping reviews, by ensuring that each primary study’s outcome data are extracted from
overlapping reviews only once? If there is overlap between the relevant systematic reviews,
authors can include all relevant Cochrane and non-Cochrane systematic reviews and
take care to avoid double-counting outcome data from overlapping primary studies. This is
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the only way to ensure that all outcome data from all relevant systematic reviews are
included in the Overview. However, as described above, this inclusion decision is time-
intensive and methodologically complex. Alternatively, authors who are not prepared or
able to avoid double-counting outcome data from overlapping reviews, but who still wish
to include non-Cochrane systematic reviews in the Overview, may choose to avoid including
overlapping reviews by using pre-defined criteria to prioritize specific systematic reviews for
inclusion when faced with multiple overlapping reviews. Authors can achieve this by
including all non-overlapping reviews, and selecting the Cochrane, most recent,
highest quality, “most relevant”, or “most comprehensive” systematic review for
groups of overlapping reviews. This inclusion decision may represent a trade-off between
the above-mentioned inclusion decisions by maximizing the amount of outcome data
included in the Overview while also avoiding potential challenges related to overlapping
reviews.

As previously mentioned, authors who are unable to avoid double-counting outcome data
for methodological or logistical reasons may still opt to include all relevant Cochrane and
non-Cochrane systematic reviews in the Overview. In these cases, authors should provide
methodological justification, assess and document the extent of the primary study overlap
(see Section V.4.7), and discuss the potential limitations of this approach.

In summary, the potential inclusion decisions are to:

e include only Cochrane reviews of interventions (to avoid double-counting outcome
data);

¢ include all Cochrane and non-Cochrane systematic reviews (and avoid double-
counting outcome data);

e include all Cochrane and non-Cochrane systematic reviews (regardless of double-
counting outcome data);

e include all non-overlapping systematic reviews, and for groups of overlapping
reviews include the Cochrane, most recent, highest quality, “most relevant”, or
“most comprehensive” systematic review (to avoid double-counting outcome
data).

Authors wishing to exclude poorly conducted systematic reviews from an Overview may
also opt to use results of quality/risk of bias assessments as an exclusion criterion before
applying one of the above sets of inclusion criteria (Pollock et al 2017b). Guidance for
assessing the methodological quality/risk of bias of systematic reviews can be found in
Section V.4.9.
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V.4.5 Searching for systematic reviews

Once Overview authors have developed a protocol, including defining the research
question, developing criteria for including systematic reviews, and considering how they
will address issues related to overlapping systematic reviews, the next step is to conduct a
literature search that is comprehensive and reproducible. Note that authors may have
already conducted the literature search if they wished to use this information to help inform
their decision about how to address overlapping reviews in their Overview (see ‘Decision
point 1’ of the decision tool presented in Section V.4.4). Though written for authors of
reviews of interventions, much of the guidance on conducting literature searches provided
in Chapter 4 is relevant to Overview authors as well. Notable differences are discussed
below.

Overviews that only include Cochrane Reviews of interventions will only need to search the
CDSR. If non-Cochrane systematic reviews will be included in the Overview, additional
databases and systematic review repositories will need to be searched (Aromataris et al
2015, Caird et al 2015, Biondi-Zoccai 2016, Pollock et al 2016, Pollock et al 2017a). In general,
MEDLINE/PubMed and Embase index most systematic reviews (Hartling et al 2016). Authors
may also search additional regional and subject-specific databases (e.g. LILACS, CINAHL,
PsycINFO) and systematic review repositories such as Epistemonikos and KSR Evidence.

Many databases that contain non-Cochrane systematic reviews index a wide variety of study
designs, including, but not limited to, systematic reviews. Authors should therefore attempt
as much as possible to restrict their searches to capture systematic reviews while
simultaneously minimizing the capture of non-systematic review publications (Smith et al
2011, Cooper and Koenka 2012, Aromataris et al 2015, Biondi-Zoccai 2016, Pollock et al
2016, Pollock et al 2017a). Authors can do this by using search terms and MeSH headings
specific to the systematic review study design (e.g. ‘systematic review’, ‘meta-analysis’) and
by using validated systematic review search filters. A list of validated search filters is
available here.

V.4.6 Selecting systematic reviews for inclusion

V.4.6.1 Identifying systematic reviews that meet the inclusion criteria

Each document retrieved by the literature search must be assessed to see whether it meets
the eligibility criteria of the Overview. Note that authors may have already selected
systematic reviews for inclusion if they wished to use this information to help inform their
decision about how to address overlapping reviews in their Overview (see ‘Decision point 1’
of the decision tool presented in Section V.4.4). Chapter 4, Section 4.6 describes the key
steps involved in the inclusion process. Though it is written for authors of reviews of
interventions, much of the guidance is relevant to Overview authors as well. Notable
differences are discussed below.

There are two considerations related to assessing Cochrane Reviews of interventions for
inclusion in Overviews. First, the search of the CDSR may retrieve Protocols. Second, there
may be times when a review of interventions is not sufficiently up-to-date. In both of these
cases, Overview authors should contact the appropriate Review Group(s) and/or author
team(s) to ask whether the relevant reviews of interventions are close to completion or in
the process of being updated. If so, it may be possible to obtain pre-publication versions of
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the new or updated reviews of interventions, which can then be assessed for inclusion in the
Overview. Authors should include any outstanding Protocols in the reference list of the
Overview under the heading ‘Characteristics of reviews awaiting assessment’ (see Section
V.5). When assessing non-Cochrane systematic reviews for inclusion, Overview authors
must adhere to their pre-specified definition of a ‘systematic review’ (see Section V.4.3).

In cases where the Overview’s scope is narrower than the scope of one or more of the
relevant systematic reviews, it is possible that only a subset of primary studies contained
within the systematic reviews will meet the Overview’s eligibility criteria. Thus, the primary
studies, as reported within the included systematic reviews, should be assessed for
inclusion against the Overview’s inclusion criteria. Only the subset of primary studies that
fulfil the Overview’s inclusion criteria should be included in the Overview. For example,
Cates et al (2012) conducted an Overview examining safety of regular formoterol or
salmeterol in children, but many relevant systematic reviews contained primary studies
that were conducted in adults. Therefore, within the included systematic reviews, the
authors only included those primary studies conducted in children.

V.4.6.2 Conducting supplemental searches for primary studies

Occasionally, after identifying all systematic reviews that meet the inclusion criteria,
important gaps in coverage will remain (e.g. an important intervention may not be
examined in any included systematic review, or a systematic review on an important
intervention may be out-of-date). In rare cases, authors may consider conducting a
supplemental search for primary studies that can overcome the deficiency in the included
systematic reviews. However, authors considering this option should re-consider the
appropriateness of the Overview format due to the additional complexities involved when
working with both systematic reviews and primary studies within the same Overview. As
stated in Section V.3.1, Overviews should not conduct study level searches or new
systematic reviews within an Overview, so doing this would be at variance with standard
methodological expectations of this review format. Additionally, there is no existing
guidance on how to incorporate additional primary studies into Overviews appropriately.

V.4.7 Assessing primary study overlap within the included systematic reviews
An important step once authors have their final list of included systematic reviews is to map
out which primary studies are included in which systematic reviews. Note that authors may
have already assessed primary overlap within the included systematic reviews if they
wished to use this information to help inform their decision about how to address
overlapping systematic reviews in their Overview (see ‘Decision point 2’ of the decision tool
presented in Section V.4.4).

At a minimum, authors may find it useful to create a citation matrix similar to Table V.4.b to
visually demonstrate the amount of overlap. Authors should also narratively describe the
number and size of the overlapping primary studies, and the amount of weight they
contribute to the analyses. Authors may also wish to calculate the ‘corrected covered area’,
which provides a numerical measure of the extent of primary study overlap between the
systematic reviews. Pieper et al (2014) provides detailed instructions for creating citation
matrices, describing overlap, and calculating the corrected covered area. If the included
systematic reviews contain multiple intervention comparisons, Overview authors may wish
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to assess the amount of primary study overlap separately for each comparison. Information
on the extent and nature of the primary study overlap should be clearly reported in the
published Overview, especially for Overviews that are unable to avoid double-counting
primary study data for methodological or logistical reasons.

When mapping the extent of overlap, note that the overlapping primary studies may be
easily identifiable across systematic reviews because the references are the same. However,
overlapping primary studies may not be easily identifiable across systematic reviews if
different references are cited in different systematic reviews to describe different aspects of
the same primary study (e.g. different subgroups, comparisons, outcomes, and/or time
points).

Table V.4.b Template for a table mapping the primary studies contained within included
systematic reviews*

Review 1 Review 2 Review 3 [...] Review ‘X’

Primary study
1

Primary study
2

Primary study
3

[...]

Primary study
(X’

* Place an ‘X', ‘Yes’, ‘Included’, or similar note in relevant cells to indicate which systematic
reviews include which primary studies.

V.4.8 Collecting, analysing, and presenting data from included systematic
reviews: An introduction

Several types of data must be extracted from the systematic reviews included in an
Overview, including: data to inform risk of bias assessment of systematic reviews (and their
included primary studies); descriptive characteristics of systematic reviews (and their
included primary studies); quantitative outcome data; and certainty of evidence for
important outcomes (Pollock et al 2016, Ballard and Montgomery 2017). It is highly
desirable that methodological quality/risk of bias assessments and data extraction be
conducted independently by two reviewers, with a process in place for resolving
discrepancies, using piloted forms (see Chapter 5, Section 5.6).
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Overview authors, especially those including non-Cochrane systematic reviews, should
consider in advance how they will proceed if data they are interested in extracting are
missing from, inadequately reported in, or reported differently across, systematic reviews
(Pollock et al 2016, Ballard and Montgomery 2017). Authors might simply note the gap in
coverage in their Overview and state that certain data were not available in the systematic
reviews. Alternatively, they might choose to extract the missing data directly from the
underlying primary studies. Referring back to underlying primary studies can enhance the
comprehensiveness and rigour of the Overview, but will also require additional time and
resources. If authors find they are extracting a large amount of data from primary studies,
they should re-consider the appropriateness of the Overview format and may consider
conducting a systematic review instead.

The next sections contain methodological guidance for collecting, analysing, and
presenting data from included systematic reviews.

V.4.9 Assessing methodological quality/risk of bias of included systematic
reviews

Overview authors can use one of three tools to assess the methodological quality or risk of
bias of systematic reviews included in Overviews. Methodological quality refers to critical
appraisal of a systematic review and the extent to which authors conducted and reported
their research to the highest possible standard. Bias refers to systematic deviation of results
or inferences from the truth. These deviations can occur as a result of flaws in design,
conduct, analysis, and/or reporting. It is not always possible to know whether an estimate
is biased even if there is a flaw in the study; further, it is difficult to quantify and at times to
predict the direction of bias. For these reasons, reviewers refer to ‘risk of bias’ (Chapter 7,
Section 7.2). Note that authors may have already assessed methodological quality/risk of
bias of included systematic reviews if they wished to use this information to help inform
their decision about how to address overlapping systematic reviews in their Overview (see
‘Decision point 4’ of the decision tool presented in Section V.4.4).

The AMSTAR tool (Shea et al 2007) was designed to assess methodological quality of
systematic reviews of randomized controlled trials, and to date has been the most
commonly used tool in Overviews (Hartling et al 2012, Pieper et al 2012, Pollock et al 2016).
It was intended to be “a practical critical appraisal tool for use by health professionals and
policy makers who do not necessarily have advanced training in epidemiology, to enable
them to carry out rapid and reproducible assessments of the quality of conduct of
systematic reviews of randomised controlled trials of interventions” (Shea et al 2007).
Researchers wishing to use this tool can refer to Pollock et al (2017b) for empirical evidence
and recommendations on using AMSTAR in Overviews.

The AMSTAR 2 tool (Shea et al 2017) is an updated version of the original AMSTAR tool. It can
be used to assess methodological quality of systematic reviews that include both
randomized and non-randomized studies of healthcare interventions. AMSTAR2 should
assist in identifying high quality systematic reviews (Shea et al 2017) and includes the
following critical domains: protocol registered before start of review; adequacy of literature
search; justification for excluded studies; risk of bias for included studies; appropriateness
of meta-analytic methods; consideration of risk of bias when interpreting results; and
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assessing presence and likely impact of publication bias (Shea et al 2017). The tool provides
guidance to rate the overall confidence in the results of a review (high, moderate, low or
critically low depending on the number of critical flaws and/or non-critical weaknesses).
Detailed guidance on using the AMSTAR2 tool is available here. Given that this is an updated
version of AMSTAR with the intent to improve upon AMSTAR and clarify some points, this
tool may be preferred for use in future Overviews.

Lastly, the recently developed ROBIS tool (Whiting et al 2016) can be used by authors
wishing to assess risk of bias of systematic reviews in Overviews. ROBIS was designed to be
used for systematic reviews within healthcare settings that address questions related to
interventions, diagnosis, prognosis and aetiology (Whiting et al 2016). The tool involves
three phases: 1) assessing relevance (which is considered optional but may be used to assist
with selecting systematic reviews for inclusion; see Section V.4.6); 2) identifying concerns
with the systematic review process; and 3) judging overall risk of bias for the systematic
review (low, high, unclear). The second phase includes four domains which may be sources
of biasin the systematic review process: study eligibility criteria, identification and selection
of studies, data collection and study appraisal, and synthesis and findings. The tool is
available on the ROBIS website. This website also contains pre-formatted data extraction
forms and data presentation tables.

We cannot currently recommend one tool over another due to a lack of empirical evidence
on this topic. However, regardless of which tool is used, Overview authors should include: a
table that provides a breakdown of how each systematic review was rated on each question
of the tool, the rationale behind the assessments, and an overall rating for each systematic
review (if appropriate). Authors can then use the results of the quality/risk of bias
assessments to help contextualize the Overview’s evidence base (e.g. by assessing whether
and to what extent SR methods may have affected the Overview’s comprehensiveness and
results).

V.4.10 Collecting and presenting data on risk of bias of primary studies
contained within included systematic reviews

When conducting an Overview, authors should extract and report the domain-specific
and/or overall quality/risk of bias assessments for the relevant primary studies contained
within each included systematic review. Chapters 7 and 8 provide a comprehensive
discussion of approaches to assessing risk of bias, the Cochrane ‘Risk of bias’ tool, risk of
bias domains, and how to summarize and present risk of bias assessments in a review of
interventions. The key risk of bias domains cover bias arising from the randomization
process, bias due to deviations from intended interventions, bias due to missing outcome
data, bias in measurement of the outcome, and bias in selection of the reported result.
Other chaptersin the Handbook provide information on risk of bias assessments and critical
appraisal of evidence from other study designs (e.g. non-randomized studies) and type of
data (e.g. qualitative research).

Ideally, authors should extract the assessments that are presented in each included
systematic review (i.e. they should not repeat or update the risk of bias assessments that
have already been conducted by systematic review authors). They can then present the
assessments in narrative and/or tabular summaries (Bialy et al 2011, Foisy et al 2011a).
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However, it is possible that different systematic reviews, especially non-Cochrane
systematic reviews, may have used different tools, or different parts of tools, to assess
methodological quality/risk of bias. In these situations, authors should extract the disparate
quality/risk of bias assessments to the best of their ability, despite the variability across
systematic reviews. Authors then have two options (Cooper and Koenka 2012, Conn and
Coon Sells 2014, Caird et al 2015, Biondi-Zoccai 2016, Pollock et al 2016, Ballard and
Montgomery 2017). They can provide narrative and/or tabular summaries of the
assessments (Bialy et al 2011, Foisy et al 2011a). Or, they can supplement the existing
assessments by referring to the original primary studies and extracting data pertaining to
the missing quality/risk of bias domains (Foisy et al 2011b, Pollock et al 2017c).

V.4.11 Collecting and presenting data on descriptive characteristics of
included systematic reviews (and their primary studies)

Overview authors must extract information about the descriptive characteristics of each
systematic review included in the Overview. As a starting point, for each systematic review,
it may be useful to extract the information listed in Box V.4.a (Thomson et al 2010, Smith et
al 2011, Conn and Coon Sells 2014, Aromataris et al 2015, Biondi-Zoccai 2016, Pollock et al
2016, Pollock et al 2017a). This information can then be reported in a ‘Characteristics of
included reviews’ table (Foisy etal2011a, Jones 2012). Additional descriptive data may need
to be extracted, depending upon the specific requirements or objectives of the Overview.
Authors should also note in the text any discrepancies between the outcomes included in
the systematic reviews and those pre-specified in the Overview.

Box V.4.a Descriptive characteristics of systematic reviews (and their primary studies) that
Overview authors may wish to extract from included systematic reviews

e Basicinformation about systematic reviews (e.g. title; authors; year of publication;
date last assessed as up-to-date; number of studies and participants included in the
systematic review).

e Basicinformation about primary studies (e.g. authors; year of publication; study
design; country of publication).

e Systematic review’s search strategies (e.g. number of databases searched; names of
databases searched; date ranges of databases searched; date of last search update).

e Systematic review’s population(s) (e.g. participant characteristics such as age, sex,
ethnicity, stage of disease, co-morbidities; definition of disorder; setting).

e Systematic review’s interventions (e.g. type of intervention; dose; intensity;
frequency; duration).

e Systematic review’s comparators (e.g. type of comparator; dose; intensity;
frequency; duration).

e Primary and secondary outcomes (as specified in Methods section of the systematic
reviews).
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e Additional information (e.g. Overview author’s comments, systematic review
limitations, and methodological quality/risk of bias).

V.4.12 Collecting, analysing, and presenting quantitative outcome data

There are two main ways to analyse outcome data in an Overview modified from Pollock et
al (2016) and Ballard and Montgomery (2017). Summarizing outcome data involves
presenting data in the Overview exactly as they are presented in the included systematic
reviews; this applies to both narratively reported study-level data, as well as meta-analysed
data. Re-analysing outcome data involves extracting outcome data from the included
systematic reviews, analysing the data in a way that differs from the analyses conducted in
the systematic reviews, and presenting the re-analysed data in the Overview. The most
appropriate method of data analysis will likely depend upon the purpose of the Overview,
the specific topic area, and the characteristics of the included systematic reviews. For
example, if the purpose is to answer a new review question about a subpopulation of the
participants included in the existing systematic reviews, authors may wish to extract
outcome data for only those participants of interest and re-analyse the data. However, if the
purpose is to present and describe the current body of systematic review evidence on a
topic, it may be appropriate to include the results of all relevant systematic reviews as they
were presented in the underlying systematic reviews. Both methods of data analysis can be
used regardless of whether the Overview includes Cochrane and/or non-Cochrane
systematic reviews; however, authors may find that they encounter more issues when re-
analysing outcome data from non-Cochrane systematic reviews. Both methods are
discussed below. For clarity, the methods are presented as distinct approaches to analysing
outcome data, though in reality these two approaches lie on a continuum.

V.4.12.1 Summarizing outcome data

Summarizing outcome data provides readers with a map of the available evidence by
presenting individual narrative summaries of the data contained within each included
systematic review (including effect estimates and 95% confidence intervals). The purpose is
to describe and summarize a group of related systematic reviews (and their outcome data)
so that readers are presented with the content and results of the systematic reviews. The
purpose may also be to identify and describe the interventions, comparators, outcomes
and/or results among related systematic reviews.

When summarizing outcome data, data should be extracted as they were reported in the
underlying systematic reviews and then reformatted and presented in text, tables and/or
figures, as appropriate. The effect estimates, 95% confidence intervals, and measures of
heterogeneity (if studies are pooled) should all be extracted. Overview authors should rely
on the analyses reported in the included systematic reviews as much as possible. There
should be limited re-analysis or re-synthesis of outcome data (see Section V.4.12.2).

Examples of Overviews that summarized outcome data are Farquhar et al (2015) and Welsh

et al (2015).
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V.4.12.2 Re-analysing outcome data

Re-analysing outcome data involves extracting relevant outcome data from included
systematic reviews and re-analysing this data (e.g. using meta-analysis) in a way that differs
from the original analyses conducted in the systematic reviews. Overview authors may
choose to re-analyse outcome data for several reasons. First, if the objective of the Overview
is to answer a different clinical question, authors may select and re-analyse only the data
specific to that question (e.g. effect of interventions in children, but not adults). Second, if
most, but not all, of the systematic reviews have analysed specific populations or
subgroups, Overview authors may apply these analyses to the remainder of the systematic
reviews so that consistent information are reported across the systematic review topics.
Third, Overview authors may choose to re-analyse data if different summary measures or
models were used across the included systematic reviews, as this can allow authors to
present results in a consistent fashion across the systematic review topics (e.g. present all
estimates as relative or absolute). Lastly, Overview authors may choose to analyse data
where they were not previously meta-analysed in a systematic review. Care should be taken
in these last two instances, as systematic review authors have likely selected their approach
to analysis based on approved methods and in-depth knowledge of individual studies.
Overview authors should understand the reasons behind the systematic review authors’
choice of analytic methods when determining whether their desired methods of re-
analysing outcome data are appropriate.

Overview authors who re-analyse outcome data should use the standard meta-analytic
principles described in Chapter 10. Note that authors wishing to re-analyse outcome data
may only be able to do so if the clinical parameters and statistical aspects of the included
systematic reviews are sufficiently reported. When conducting this type of analysis, authors
should try as much as possible to present re-analysed outcomes in a standardized way (e.g.
using fixed or random effects modelling and using a consistent measure of effect for each
outcome). Overview authors must also guard against making inappropriate informal
indirect comparisons about the comparative effectiveness of two or more interventions (see
Section V.4.1). Authors with access to the CDSR can download Review Manager files for
included Cochrane Reviews of interventions to help expedite data extraction.

Examples of Overviews that re-analysed outcome data are Bialy et al (2011), Cates et al
(2012), Cates et al (2014), Pollock et al (2017c).

More detail on re-analysing outcome data can be found in Thomson et al (2010), Cooper and
Koenka (2012), Pollock et al (2016), Ballard and Montgomery (2017), Pollock et al (2017a).

V.4.12.3 Presenting outcome data

Overview authors can present their summarized or re-analysed outcome data narratively
and inresults tables. There is no specific format for the tables, but authors should follow the
principles for displaying outcome data outlined in Chapter 14. Overview authors could:

1. Present narrative summaries, with or without corresponding tables, of the outcome
data contained within the systematic reviews. For example, Overview authors could
present each outcome measure in turn across systematic reviews (Brown and Farquhar
2014, Farquhar et al 2015, Welsh et al 2015), or they could present the results from each
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systematic review in turn (Jones 2012, Hindocha et al 2015). Overview authors could
also present groups of similar systematic reviews and/or outcome measures together
(Bialy et al 2011, Foisy et al 2011a, Payne et al 2012, Pollock et al 2017c); this may allow
authors to group similar populations, interventions, or outcome measures together,
while still presenting outcome data sequentially.

2. Organize results into categories (e.g. ‘clinically important’ or ‘not clinically important’;
or ‘effective interventions’, ‘promising interventions’, ‘ineffective interventions’,
‘probably ineffective interventions’ and ‘no conclusions possible’), avoiding the
categorization of results into statistically significant vs not significant categories, and
use these data to provide a map of the available evidence (Flodgren et al 2011,
Worswick et al 2013, Farquhar et al 2015).

3. Present a new conceptual framework, or modify an existing framework. For example,
authors could present a grid of interventions versus outcomes; they could then
indicate how many primary studies and subjects contribute outcome data, and the
direction of effect for each outcome (Flodgren et al 2011). Authors could also map their
included systematic reviews to specific taxonomies of interventions and describe the
effectiveness of each category of interventions (Ryan et al 2014). Any frameworks used
to present outcome data should be specified a priori at the protocol stage, or indicated
as post hocin the report.

Additional suggestions for presenting outcome data, with examples, are provided in Ryan
et al (2009), Smith et al (2011), Thomson et al (2013), Biondi-Zoccai (2016), Pollock et al

(2017a).

Table V.4.c contains a template for a ‘Summary of findings’ table that authors may wish to
use. The table layout and terminology are explained in Chapter 14, and assessing certainty
of evidence using the GRADE tool is explained in Section V.4.13. When creating these tables,
authors should also include references where appropriate to indicate which outcome data
come from which systematic reviews. When creating ‘Summary of findings’ tables, we
caution Overview authors against selectively reporting only statistically significant
outcomes. Also note that Overview authors who choose to juxtapose data from different
systematic reviews in a single table or figure may be inviting readers to make their own
informal indirect comparisons; tables of this sort should only be used if Overview authors:
avoid ‘comparing’ across systematic reviews, appropriately interpret results, and describe
the caveats to readers (see Section V.4.1).

Table V.4.c Template for a ‘Summary of findings’ table

Interventions for [Condition] in [Population]

Outcome Illustrative comparative Relativ. Number Certainty Comment
risks (95% Cl) e effect of of the S
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Corresponding (95% particip evidence
risk cl) ants (GRADE)
(studies)

Assumed
. risk
Intervention
and With
Comparator it
comparato

r

With
intervention

Outcome #1

Intervention
and
comparator 1

Intervention
and
comparator 2

Intervention
and
comparator ‘X’

Outcome #2

Intervention
and
comparator 1

Intervention
and
comparator 2

Intervention
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comparator ‘X’

Outcome ‘X’
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Intervention
and
comparator 1

Intervention
and
comparator 2

Intervention
and
comparator ‘X’

V.4.13 Assessing certainty of evidence of quantitative outcome data using the
GRADE tool

Similar to Cochrane reviews of interventions, Cochrane Overviews should use the GRADE
tool (Guyatt et al 2008) to assess and report the certainty of evidence (i.e. the confidence we
have in the effect estimate) for each pre-defined, clinically important outcome of interest in
the Overview. If possible, Overview authors should extract and report the GRADE
assessments presented in the included systematic reviews. However, there may be caveats
involved, especially when non-Cochrane systematic reviews are included in Overviews. For
example, some systematic reviews may not contain GRADE assessments, may contain
limited GRADE assessments, may present aggregated (instead of individual) assessments,
or may use tools other than GRADE to assess certainty of evidence. Further, if Overviews re-
extract and re-analyse outcome data from systematic reviews, the GRADE assessments in
the systematic reviews may no longer be relevant. In these cases, Overview authors must
determine whether they will need to conduct GRADE assessments themselves using the
information reported in the systematic reviews (Biondi-Zoccai 2016, Pollock et al 2016). See
Meader et al (2014) for tips on assessing GRADE in systematic reviews.

V.5 Format and reporting guidelines for Cochrane Overviews of
Reviews

As the format and reporting guidelines for Cochrane Overviews (and protocols) are similar
to those for Cochrane reviews of interventions (and protocols), Overview authors can refer
to Chapter Il for general guidance on reporting. However, authors should remain mindful
that Cochrane Overviews will have certain unique reporting requirements. For example:
titles should contain the phrase ‘an Overview of Reviews’; titles should state whether
Cochrane reviews of interventions and/or non-Cochrane systematic reviews are included;
relevant section headings should refer to ‘reviews’ instead of ‘studies’; and there should be
separate subheadings discussing the methodological quality of included systematic reviews
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and that of their underlying primary studies. The sections of a Cochrane Overview and
protocol are listed in Box V.5.a and Box V.5.b.

Further, Overviews will have unique limitations that should be mentioned in the Discussion.
As with Cochrane Reviews of interventions, authors should comment on factors that might
be within or outside of the control of the Overview authors, including whether all relevant
systematic reviews were identified and included in the Overview, any gaps in coverage of
existing reviews (and potential priority areas for systematic reviews), whether all relevant
data could be obtained (and implications for missing data), and whether the methods used
(for example, searching, study selection, data collection and analysis at both the systematic
review (see Chapter 4, Section 4.5) and overview levels) could have introduced bias.

Box V.5.a Sections of a protocol for a Cochrane Overview of Reviews

Title
Protocol information:
Authors
Contact person
Dates
What’s new
History
The protocol:
Background
Objectives
Methods:
Criteria for selecting reviews for inclusion:*
Types of reviews*
Types of participants
Types of interventions
Types of outcome measures
Search methods for identification of reviews*

Data collection and analysis
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Quality of included reviews*
Risk of bias of primary studies included in reviews*
Quality of evidence in included reviews*
Acknowledgements
References:
Other references:
Additional references
Other published versions of this review
Tables and figures:
Additional tables
Figures
Supplementary information:
Appendices
Feedback:
Title
Summary
Reply
Contributors
About the article:
Contributions of authors
Declarations of interest
Sources of support:
Internal sources
External sources

Published notes

* Note that these headers refer to ‘systematic reviews’ instead of ‘primary studies’.
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Title

Review information:
Authors

Contact person

Dates

What’s new

History

Abstract:
Background
Objectives

Methods

Main results

Authors’ conclusions
Plain language summary:
Plain language title
Summary text

The Overview:
Background
Objectives

Methods:

Criteria for selecting reviews for inclusion:*
Types of reviews*
Types of participants
Types of interventions

Types of outcome measures
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Search methods for identification of reviews*
Data collection and analysis
Quality of included reviews*
Risk of bias of primary studies included in reviews*
Quality of evidence in included reviews*
Results:
Description of included reviews*
Methodological quality of included reviews:*
Quality of included reviews*
Risk of bias of primary studies included in reviews*
Effects of interventions
Discussion
Summary of main results
Overall completeness and applicability of evidence
Quality of the evidence
Potential biases in the overview process
Agreements and disagreements with other studies and/or reviews
Authors’ conclusions:
Implication for practice
Implication for research
Acknowledgements
References:
References to reviews:*
Included reviews*
Excluded reviews*

Reviews awaiting classification™
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Ongoing reviews*

Other references:
Additional references

Other published versions of this review

Tables and figures:
Characteristics of reviews:
Characteristics of included reviews*
Characteristics of excluded reviews*
Characteristics of reviews awaiting assessment*
Characteristics of ongoing reviews*

‘Summary of findings’ tables
Additional tables
Figures

Supplementary information:

Data and analyses

Appendices

Feedback:

Title

Summary

Reply

Contributors

About the article:

Contributions of authors

Declarations of interest

Differences between protocol and review

Sources of support:
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Internal sources
External sources

Published notes

* Note that these headers refer to ‘systematic reviews’ instead of ‘primary studies’.

V.6 Updating a Cochrane Overview

Regular updating of Cochrane Overviews is very important and follows the same process as
updating Cochrane Reviews of interventions (see Chapter IV). In many cases, only minor
changes to the Cochrane Overview will be required. However, when new eligible systematic
reviews are published, or when the results of any of the included Cochrane Reviews of
interventions change, the Overview will require more extensive revisions.

V.7 Chapter information

Authors: Michelle Pollock, Ricardo M Fernandes, Lorne A Becker, Dawid Pieper, and Lisa
Hartling.
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Funding: This work was supported in part by the Canadian Institutes of Health Research,
including an operating grant and new investigator salary award.

V.8 References

Akl E, Carrasco-Labra A, Brignardello-Petersen R, Neumann I, Johnston BC, Sun X, Briel M,
Busse JW, Ebrahim S, Granados CE, lorio A, Irfan A, Garcia LM, Mustafa RA, Ramirez-Morera
A, Selva A, Sola |, Sanabria AJ, Tikkinen KAO, Vandvik PO, Vernooij RWM, Zazueta OE, Zhou
Q, Guyatt GH, Alonso-Coello P. Reporting, handling and assessing the risk of bias
associated with missing participant data in systematic reviews: a methodological survey.
BMJ Open 2015; 5: 8.

Aromataris E, Fernandez R, Godfrey CM, Holly C, Khalil H, Tungpunkom P. Summarizing
systematic reviews: methodological development, conduct and reporting of an umbrella
review approach. International Journal of Evidence-Based Healthcare 2015; 13: 8.

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook



This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

Baker P, Costello J, Dobbins M, Waters E. The benefits and challenges of conducting an
overview of systematic reviews in public health: a focus on physical activity. Journal of
Public Health 2014; 36: 4.

Ballard M, Montgomery P. Risk of bias in overviews of reviews: a scoping review of
methodological guidance and four-item checklist. Research Synthesis Methods 2017, 8: 16.

Bialy L, Foisy M, Smith M, Fernandes R. The Cochrane Library and the treatment of
bronchiolitis in children: an overview of reviews. Evidence-Based Child Health: A Cochrane
Review Journal 2011; 6: 17.

Biondi-Zoccai G. Umbrella Reviews: Evidence Synthesis with Overviews of Reviews and Meta-
Epidemiologic Studies. Switzerland: Springer International Publishing; 2016.

Brown J, Farquhar C. Endometriosis: an overview of Cochrane reviews. Cochrane Database
of Systematic Reviews 2014; 3: CD009590.

Caird J, Sutcliffe K, Kwan |, Dickson K, Thomas J. Mediating policy-relevant evidence at
speed: are systematic reviews of systematic reviews a useful approach? Evidence and
Policy 2015; 11: 16.

Cates C, Wieland L, Oleszczuk M, Kew K. Safety of regular formoterol or salmeterol in
children with asthma: an overview of Cochrane reviews. Cochrane Database of Systematic
Reviews 2012; 10: CD010005.

Cates C, Wieland L, Oleszczuk M, Kew K. Safety of regular formoterol or salmeterol in
adults with asthma: an overview of Cochrane reviews. Cochrane Database of Systematic
Reviews 2014; 2: CD010314.

Cochrane Editorial Unit. Cochrane Editorial and Publishing Policy Resource. 2015.
http://community.cochrane.org/editorial-and-publishing-policy-resource

Conn VS, Coon Sells TG. WINR welcomes umbrella reviews. Western Journal of Nursing
Research 2014; 36: 147.

Cooper H, Koenka AC. The overview of reviews: unique challenges and opportunities when
research syntheses are the principal elements of new integrative scholarship. American
Psychologist 2012; 67: 16.

Derry C, Derry S, Moore R. Sumatriptan (all routes of administration) for acute migrains
attacks in adults - overview of Cochrane reviews. Cochrane Database of Systematic Reviews
2014;5: CD009108.

Farquhar C, Rishworth J, Brown J, Nelen W, Marjoribanks J. Assisted reproductive
technology: an overview of Cochrane reviews. Cochrane Database of Systematic Reviews
2015; 7: CD010537.

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook


http://community.cochrane.org/editorial-and-publishing-policy-resource

This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

Flodgren G, Eccles M, Shepperd S, Scott A, Parmelli E, Beyer F. An overview of reviews
evaluating the effectiveness of financial incentives in changing healthcare professional
behaviours and patient outcomes. Cochrane Database of Systematic Reviews 2011; 7:
CD009255.

Foisy M, Boyle R, Chalmers J, Simpson E, Williams H. The prevention of eczema in infants
and children: an overview of Cochrane and non-Cochrane reviews. Evidence-Based Child
Health: A Cochrane Review Journal 2011a; 6: 1322.

Foisy M, Ali S, Geist R, Weinstein M, Michail S, Thakkar K. The Cochrane Library and the
treatment of chronic abdominal pain in children and adolescents: an overview of reviews.
Evidence-Based Child Health: A Cochrane Review Journal 2011b; 6: 1027.

Glenny A, Altman D, Song F, Sakarovitch C, Deeks J, D'Amico R, Bradburn M, Eastwood A.
Indirect comparisons of competing interventions. Health Technology Assessment 2005; 9:
134, iii-iv.

Guay J, Choi P, Suresh S, Albert N, Kopp S, Pace N. Neuraxial blockade for the prevention
of postoperative mortality and major morbidity: an overview of Cochrane systematic
reviews. Cochrane Database of Systematic Reviews 2014; 1: CD010108.

Guyatt G, Oxman A, Vist G, Kunz R, Falck-Ytter Y, Alonso-Coello P, Schiinemann H. GRADE:
an emerging consensus on rating quality of evidence and strength of recommendations.
BMJ 2008; 336: 3.

Hartling L, Chisholm A, Thomson D, Dryden D. A descriptive analysis of overviews of
reviews published between 2000 and 2011. Plos One 2012; 7: e49667.

Hartling L, Featherstone R, Nuspl M, Shave K, Dryden D, Vandermeer B. The contribution of
databases to the results of systematic reviews: a cross-sectional study. BMC Medical
Research Methodology 2016; 16: 13.

Hindocha A, Beere L, Dias S, Watson A, Ahmad G. Adhesion prevention agents for
gynaecological surgery: an overview of Cochrane reviews. Cochrane Database of
Systematic Reviews 2015; 1: CD011254.

Hopewell S, Boutron I, Altman D, Ravaud P. Incorporation of assessments of risk of bias of
primary studies in systematic reviews of randomised trials: a cross-sectional study. BMJ
Open 2013; 3: 8.

Jones L. Pain management for women in labour: an overview of systematic reviews.
Journal of Evidence-Based Medicine 2012; 5: 2.

Meader N, King K, Llewellyn A, Norman G, Brown J, Rodgers M, Moe-Byrne T, Higgins J,
Sowden A, Stewart G. A checklist designed to aid consistency and reproducibility of GRADE
assessments: development and pilot validation. Systematic Reviews 2014; 3: 82.

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook



This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

Moore R, Derry S, Aldington D, Wiffen P. Adverse events associated with single dose oral
analgesics for acute postoperative pain in adults-an overview of Cochrane reviews.
Cochrane Database of Systematic Reviews 2014; 10: CD011407.

Page M, Shamseer L, Altman D, Tetzlaff J, Sampson M, Tricco A, Catala-Lopez F, Li L, Reid E,
Sarkis-Onofre R. Epidemiology and reporting characteristics of systematic reviews of
biomedical research: a cross-sectional study. PLoS Medicine 2016; 13: 30.

Payne C, Martin S, Wiffen P. Interventions for fatigue and weight loss in adults with
advanced progressive illness. Cochrane Database of Systematic Reviews 2012; 3: CD008427.

Peters J, Hooft L, Grolman W, Stegeman I. Reporting quality of systematic reviews and
meta-analyses of otorhinolaryngologic articles based on the PRISMA Statement. Plos One
2015;10: 11.

Pieper D, Buechter R, Jerinic P, Eikermann M. Overviews of reviews often have limited
rigor: a systematic review. Journal of Clinical Epidemiology 2012; 65: 6.

Pieper D, Antoine S, Mathes T, Neugebauer E, Eikermann M. Systematic review finds
overlapping reviews were not mentioned in every other overview. Journal of Clinical
Epidemiology 2014; 67: 7.

Pollock A, Campbell P, Brunton G, Hunt H, Estcourt L. Selecting and implementing
overview methods: implications from five exemplar overviews. Systematic Reviews 2017a;
6: 145.

Pollock M, Fernandes R, Becker L, Featherstone R, Hartling L. What guidance is available
for researchers conducting overviews of reviews of healthcare interventions? A scoping
review and qualitative metasummary. Systematic Reviews 2016; 5: 15.

Pollock M, Fernandes R, Hartling L. Evaluation of AMSTAR to assess the methodological
quality of systematic reviews in overviews of reviews of healthcare interventions. BMC
Medical Research Methodology 2017b; 17: 13.

Pollock M, Sinha I, Hartling L, Rowe B, Schreiber S, Fernandes R. Inhaled short-acting
bronchodilators for managing emergency childhood asthma: an overview of reviews.
Allergy 2017c; 72: 17.

Pollock M, Fernandes RM, Newton AS, Scott SD, Hartling L. The impact of different
inclusion decisions on the comprehensiveness and complexity of overviews of reviews of
healthcare interventions. Systematic Reviews 2019a; 8: 18.

Pollock M, Fernandes RM, Newton AS, Scott SD, Hartling L. A decision tool to help
researchers make decisions about including systematic reviews in overviews of reviews of
healthcare interventions. Systematic Reviews 2019b; 8: 29.

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook



This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

Ryan R, Kaufman C, Hill S. Building blocks for meta-synthesis: data integration tables for
summarising, mapping, and synthesising evidence on interventions for communicating
with health consumers. BMC Medical Research Methodology 2009; 9: 11.

Ryan R, Santesso N, Lowe D, Hill S, Grimshaw J, Prictor M, Kaufman C, Cowie G, Taylor M.
Interventions to improve safe and effective medicines use by consumers: an overview of
systematic reviews. Cochrane Database Systematic Reviews 2014; 4: CDO07768.

Shea B, Grimshaw J, Wells G, Boers M, Andersson N, Hamel C, Porter A, Tugwell P, Moher D,
Bouter L. Development of AMSTAR: a measurement tool to assess the methodological
quality of systematic reviews. BMC Medical Research Methodology 2007; 7: 10.

Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, Moher D, Tugwell P, Welch V,
Kristjansson E, Henry DA. AMSTAR 2: a critical appraisal tool for systematic reviews that
include randomised or non-randomised studies of healthcare interventions, or both. BMJ
2017; 358: j4008.

Shojania K. Updating systematic reviews. Rockville, MD: Agency for Healthcare Research
and Quality, U.S. Dept. of Health and Human Services, Public Health Service; 2007.

Smith V, Devane D, Begley C, Clarke M. Methodology in conducting a systematic review of
systematic reviews of healthcare interventions. BMC Medical Research Methodology 2011;
11:15.

Thomson D, Russell K, Becker L, Klassen T, Hartling L. The evolution of a new publication
type: steps and challenges of producing overviews of reviews. Research Synthesis Methods
2010; 1: 13.

Thomson D, Foisy M, Oleszczuk M, Wingert A, Chisholm A, Hartling L. Overview of reviews in
child health: evidence synthesis and the knowledge base for a specific population.
Evidence-Based Child Health: A Cochrane Review Journal 2013; 8: 7.

Welsh E, Evans D, Fowler S, Spencer S. Interventions for bronchiectasis: an overview of
Cochrane systematic reviews. Cochrane Database of Systematic Reviews 2015; 7:
CD010337.

Whiting P, Savovic J, Higgins J, Caldwell D, Reeves B, Shea B, Davies P, Kleijnen J, Churchill
R. ROBIS: a new tool to assess risk of bias in systematic reviews was developed. Journal of
Clinical Epidemiology 2016; 69: 9.

Worswick J, Wayne S, Bennett R, Fiander M, Mayhew A, Weir M, Sullivan K, Grimshaw J.
Improving quality of care for persons with diabetes: an overview of systematic reviews-
what does the evidence tell us? Systematic Reviews 2013; 2: 26.

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook



This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook

Chapter 1: Starting a review

Toby J Lasserson, James Thomas, Julian PT Higgins

Key Points:

e Systematic reviews address a need for health decision makers to be able to access high
quality, relevant, accessible and up-to-date information.

e Systematic reviews aim to minimize bias through the use of pre-specified research
questions and methods that are documented in protocols, and by basing their findings
on reliable research.

e Systematic reviews should be conducted by a team that includes domain expertise and
methodological expertise, who are free of potential conflicts of interest.

e People who might make - or be affected by - decisions around the use of interventions
should be involved in important decisions about the review.

e Good data management, project management and quality assurance mechanisms are
essential for the completion of a successful systematic review.

Cite this chapter as: Lasserson TJ, Thomas J, Higgins JPT. Chapter 1: Starting a review. In:
Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA (editors). Cochrane
Handbook for Systematic Reviews of Interventions version 6.3 (updated February 2022).
Cochrane, 2022. Available from www.training.cochrane.org/handbook.

1.1 Why do a systematic review?

Systematic reviews were developed out of a need to ensure that decisions affecting people’s
lives can be informed by an up-to-date and complete understanding of the relevant
research evidence. With the volume of research literature growing at an ever-increasing
rate, it is impossible for individual decision makers to assess this vast quantity of primary
research to enable them to make the most appropriate healthcare decisions that do more
good than harm. By systematically assessing this primary research, systematic reviews aim
to provide an up-to-date summary of the state of research knowledge on an intervention,
diagnostic test, prognostic factor or other health or healthcare topic. Systematic reviews
address the main problem with ad hoc searching and selection of research, namely that of
bias. Just as primary research studies use methods to avoid bias, so should summaries and
syntheses of that research.

A systematic review attempts to collate all the empirical evidence that fits pre-specified
eligibility criteria in order to answer a specific research question. It uses explicit, systematic
methods that are selected with a view to minimizing bias, thus providing more reliable
findings from which conclusions can be drawn and decisions made (Antman et al 1992,

Copyright © 2022 The Cochrane Collaboration
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Oxman and Guyatt 1993). Systematic review methodology, pioneered and developed by
Cochrane, sets out a highly structured, transparent and reproducible methodology
(Chandler and Hopewell 2013). This involves: the a priori specification of a research
question; clarity on the scope of the review and which studies are eligible for inclusion;
making every effort to find all relevant research and to ensure that issues of bias in included
studies are accounted for; and analysing the included studies in order to draw conclusions
based on all the identified research in an impartial and objective way.

This Handbook is about systematic reviews on the effects of interventions, and specifically
about methods used by Cochrane to undertake them. Cochrane Reviews use primary
research to generate new knowledge about the effects of an intervention (or interventions)
used in clinical, public health or policy settings. They aim to provide users with a balanced
summary of the potential benefits and harms of interventions and give an indication of how
certain they can be of the findings. They can also compare the effectiveness of different
interventions with one another and so help users to choose the most appropriate
intervention in particular situations. The primary purpose of Cochrane Reviews is therefore
to inform people making decisions about health or health care.

Systematic reviews are important for other reasons. New research should be designed or
commissioned only if it does not unnecessarily duplicate existing research (Chalmers et al
2014). Therefore, a systematic review should typically be undertaken before embarking on
new primary research. Such a review will identify current and ongoing studies, as well as
indicate where specific gaps in knowledge exist, or evidence is lacking; for example, where
existing studies have not used outcomes that are important to users of research (Macleod
et al 2014). A systematic review may also reveal limitations in the conduct of previous
studies that might be addressed in the new study or studies.

Systematic reviews are important, often rewarding and, at times, exciting research projects.
They offer the opportunity for authors to make authoritative statements about the extent
of human knowledge in important areas and to identify priorities for further research. They
sometimes cover issues high on the political agenda and receive attention from the media.
Conducting research with these impacts is not without its challenges, however, and
completing a high-quality systematic review is often demanding and time-consuming. In
this chapter we introduce some of the key considerations for potential review authors who
are about to start a systematic review.

1.2 What is the review question?

Getting the research question right is critical for the success of a systematic review. Review
authors should ensure that the review addresses an important question to those who are
expected to use and act upon its conclusions.

We discuss the formulation of questions in detail in Chapter 2. For a question about the
effects of an intervention, the PICO approach is usually used, which is an acronym for
Population, Intervention, Comparison(s) and Outcome. Reviews may have additional
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questions, for example about how interventions were implemented, economic issues,
equity issues or patient experience.

To ensure that the review addresses a relevant question in a way that benefits users, it is
important to ensure wide input. In most cases, question formulation should therefore be
informed by people with various relevant - but potentially different - perspectives (see
Chapter 2, Section 2.4).

1.3 Who should do a systematic review?

Systematic reviews should be undertaken by a team. Indeed, Cochrane will not publish a
review that is proposed to be undertaken by a single person. Working as a team not only
spreads the effort, but ensures that tasks such as the selection of studies for eligibility, data
extraction and rating the certainty of the evidence will be performed by at least two people
independently, minimizing the likelihood of errors. First-time review authors are
encouraged to work with others who are experienced in the process of systematic reviews
and to attend relevant training.

Review teams must include expertise in the topic area under review. Topic expertise should
not be overly narrow, to ensure that all relevant perspectives are considered. Perspectives
from different disciplines can help to avoid assumptions or terminology stemming from an
over-reliance on a single discipline. Review teams should also include expertise in
systematic review methodology, including statistical expertise.

Arguments have been made that methodological expertise is sufficient to perform a review,
and that content expertise should be avoided because of the risk of preconceptions about
the effects of interventions (Getzsche and loannidis 2012). However, it is important that
both topic and methodological expertise is present to ensure a good mix of skills,
knowledge and objectivity, because topic expertise provides important insight into the
implementation of the intervention(s), the nature of the condition being treated or
prevented, the relationships between outcomes measured, and other factors that may have
an impact on decision making.

A Cochrane Review should represent an independent assessment of the evidence and
avoiding financial and non-financial conflicts of interest often requires careful
management. It will be important to consider if there are any relevant interests that may
constitute a conflict of interest. There are situations where employment, holding of patents
and other financial support should prevent people joining an author team. Funding of
Cochrane Reviews by commercial organizations with an interest in the outcome of the
review is not permitted. To ensure that any issues are identified early in the process, authors
planning Cochrane Reviews should consult the conflicts of interest policy. Authors should
make complete declarations of interest before registration of the review, and refresh these
annually thereafter until publication and just prior to publication of the protocol and the
review. For authors of review updates, this must be done at the time of the decision to
update the review, annually thereafter until publication, and just prior to publication.
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Authors should also update declarations of interests at any point when their circumstances
change.

1.3.1 Involving consumers and other stakeholders

Because the priorities of decision makers and consumers may be different from those of
researchers, it is important that review authors consider carefully what questions are
important to these different stakeholders. Systematic reviews are more likely to be relevant
to a broad range of end users if they are informed by the involvement of people with arange
of experiences, in terms of both the topic and the methodology (Thomas et al 2004, Rees
and Oliver 2017). Engaging consumers and other stakeholders, such as policy makers,
research funders and healthcare professionals, increases relevance, promotes mutual
learning, improved uptake and decreases research waste.

Mapping out all potential stakeholders specific to the review question is a helpful first step
to considering who might be invited to be involved in a review. Stakeholders typically
include: patients and consumers; consumer advocates; policy makers and other public
officials; guideline developers; professional organizations; researchers; funders of health
services and research; healthcare practitioners, and, on occasion, journalists and other
media professionals. Balancing seniority, credibility within the given field, and diversity
should be considered. Review authors should also take account of the needs of resource-
poor countries and regions in the review process (see Chapter 16) and invite appropriate
input on the scope of the review and the questions it will address.

Itis established good practice to ensure that consumers are involved and engaged in health
research, including systematic reviews. Cochrane uses the term ‘consumers’ to refer to a
wide range of people, including patients or people with personal experience of a healthcare
condition, carers and family members, representatives of patients and carers, service users
and members of the public. In 2017, a Statement of Principles for consumer involvement in
Cochrane was agreed. This seeks to change the culture of research practice to one where
both consumers and other stakeholders are joint partners in research from planning,
conduct, and reporting to dissemination. Systematic reviews that have had consumer
involvement should be more directly applicable to decision makers than those that have
not (see online Chapter II).

1.3.2 Working with consumers and other stakeholders

Methods for working with consumers and other stakeholders include surveys, workshops,
focus groups and involvement in advisory groups. Decisions about what methods to use will
typically be based on resource availability, but review teams should be aware of the merits
and limitations of such methods. Authors will need to decide who to involve and how to
provide adequate support for their involvement. This can include financial reimbursement,
the provision of training, and stating clearly expectations of involvement, possibly in the
form of terms of reference.

While a small number of consumers or other stakeholders may be part of the review team
and become co-authors of the subsequent review, it is sometimes important to bring in a
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wider range of perspectives and to recognize that not everyone has the capacity or interest
in becoming an author. Advisory groups offer a convenient approach to involving
consumers and other relevant stakeholders, especially for topics in which opinions differ.
Important points to ensure successful involvement include the following.

e The review team should co-ordinate the input of the advisory group to inform key
review decisions.

e The advisory group’s input should continue throughout the systematic review
process to ensure relevance of the review to end users is maintained.

e Advisory group membership should reflect the breadth of the review question, and
consideration should be given to involving vulnerable and marginalized people
(Steel 2004) to ensure that conclusions on the value of the interventions are well-
informed and applicable to all groups in society (see Chapter 16).

Templates such as terms of reference, job descriptions, or person specifications for an
advisory group help to ensure clarity about the task(s) required and are available from
INVOLVE. The website also gives further information on setting and organizing advisory
groups. See also the Cochrane training website for further resources to support consumer
involvement.

1.4 The importance of reliability

Systematic reviews aim to be an accurate representation of the current state of knowledge
about a given issue. As understanding improves, the review can be updated. Nevertheless,
it is important that the review itself is accurate at the time of publication. There are two
main reasons for this imperative for accuracy. First, health decisions that affect people’s
lives are increasingly taken based on systematic review findings. Current knowledge may be
imperfect, but decisions will be better informed when taken in the light of the best of current
knowledge. Second, systematic reviews form a critical component of legal and regulatory
frameworks; for example, drug licensing or insurance coverage. Here, systematic reviews
also need to hold up as auditable processes for legal examination. As systematic reviews
need to be both correct, and be seen to be correct, detailed evidence-based methods have
been developed to guide review authors as to the most appropriate procedures to follow,
and what information to include in their reports to aid auditability.

1.4.1 Expectations for the conduct and reporting of Cochrane Reviews

Cochrane has developed methodological expectations for the conduct, reporting and
updating of systematic reviews of interventions (MECIR) and their plain language
summaries (Plain Language Expectations for Authors of Cochrane Summaries; PLEACS).
Developed collaboratively by methodologists and Cochrane editors, they are intended to
describe the desirable attributes of a Cochrane Review. The expectations are not all relevant
at the same stage of review conduct, so care should be taken to identify those that are
relevant at specific points during the review. Different methods should be used at different
stages of the review in terms of the planning, conduct, reporting and updating of the review.
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Each expectation has a title, a rationale and an elaboration. For the purposes of publication
of a review with Cochrane, each has the status of either ‘mandatory’ or ‘highly desirable’.
Items described as mandatory are expected to be applied, and if they are not then an
appropriate justification should be provided; failure to implement such items may be used
as a basis for deciding not to publish a review in the Cochrane Database of Systematic
Reviews (CDSR). Items described as highly desirable should generally be implemented, but
there are reasonable exceptions and justifications are not required.

All MECIR expectations for the conduct of a review are presented in the relevant chapters of
this Handbook. Expectations for reporting of completed reviews (including PLEACS) are
described in online Chapter Ill. The recommendations provided in the Preferred Reporting
Items for Systematic reviews and Meta-Analyses (PRISMA) Statement have been
incorporated into the Cochrane reporting expectations, ensuring compliance with the
PRISMA recommendations and summarizing attributes of reporting that should allow a full
assessment of the methods and findings of the review (Moher et al 2009).

1.5 Protocol development

Preparing a systematic review is complex and involves many judgements. To minimize the
potential for bias in the review process, these judgements should be made as far as possible
in ways that do not depend on the findings of the studies included in the review. Review
authors’ prior knowledge of the evidence may, for example, influence the definition of a
systematic review question, the choice of criteria for study eligibility, or the pre-
specification of intervention comparisons and outcomes to analyse. It is important that the
methods to be used should be established and documented in advance (see

MECIR Box 1.5.a,MECIR Box 1.5.b and MECIR Box 1.5.c).

Publication of a protocol for a review that is written without knowledge of the available
studies reduces the impact of review authors’ biases, promotes transparency of methods
and processes, reduces the potential for duplication, allows peer review of the planned
methods before they have been completed, and offers an opportunity for the review team
to plan resources and logistics for undertaking the review itself. All chapters in the
Handbook should be consulted when drafting the protocol. Since systematic reviews are by
their nature retrospective, an element of knowledge of the evidence is often inevitable. This
is one reason why non-content experts such as methodologists should be part of the review
team (see Section 1.3). Two exceptions to the retrospective nature of a systematic review
are a meta-analysis of a prospectively planned series of trials and some living systematic
reviews, as described in Chapter 22.

The review question should determine the methods used in the review, and not vice versa.
The question may concern a relatively straightforward comparison of one treatment with
another; or it may necessitate plans to compare different treatments as part of a network
meta-analysis, or assess differential effects of an intervention in different populations or
delivered in different ways.
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The protocol sets out the context in which the review is being conducted. It presents an
opportunity to develop ideas that are foundational for the review. This concerns, most
explicitly, definition of the eligibility criteria such as the study participants and the choice of
comparators and outcomes. The eligibility criteria may also be defined following the
development of a logic model (or an articulation of the aspects of an extent logic model that
the review is addressing) to explain how the intervention might work (see Chapter 2, Section
2.5.1).

MECIR Box 1.5.a Relevant expectations for conduct of intervention reviews

C19: Planning the search (Mandatory)

Plan in advance the methodsto  Searches should be motivated directly by the

be used for identifying studies. eligibility criteria for the review, and it is important
Design searches to capture as that all types of eligible studies are considered when
many studies as possible that planning the search. If searches are restricted by
meet the eligibility criteria, publication status or by language of publication,
ensuring that relevant time there is a possibility of publication bias, or language

periods and sources are covered  bias (whereby the language of publication is selected

and not restricted by language in a way that depends on the findings of the study), or

or publication status. both. Removing language restrictions in English
language databases is not a good substitute for
searching non-English language journals and
databases.

A key purpose of the protocol is to make plans to minimize bias in the eventual findings of
the review. Reliable synthesis of available evidence requires a planned, systematic
approach. Threats to the validity of systematic reviews can come from the studies they
include or the process by which reviews are conducted. Biases within the studies can arise
from the method by which participants are allocated to the intervention groups, awareness
of intervention group assignment, and the collection, analysis and reporting of data.
Methods for examining these issues should be specified in the protocol. Review processes
can generate bias through a failure to identify an unbiased (and preferably complete) set of
studies, and poor quality assurance throughout the review. The availability of research may
be influenced by the nature of the results (i.e. reporting bias). To reduce the impact of this
form of bias, searching may need to include unpublished sources of evidence (Dwan et al
2013) (MECIR Box 1.5.b).

MECIR Box 1.5.b Relevant expectations for the conduct of intervention reviews

C20: Planning the assessment of risk of bias in included studies (Mandatory)

Plan in advance the methodsto  Predefining the methods and criteria for assessing
be used for assessing risk of bias  risk of bias is important since analysis or
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in included studies, including interpretation of the review findings may be affected
the tool(s) to be used, how the by the judgements made during this process. For
tool(s) will be implemented, and  randomized trials, use of the Cochrane risk-of-bias
the criteria used to assign tool is Mandatory, so it is sufficient (and easiest)
studies, for example, to simply to refer to the definitions of low risk, unclear

judgements of low risk, high risk  risk and high risk of bias provided in the Handbook.
and unclear risk of bias.

Developing a protocol for a systematic review has benefits beyond reducing bias. Investing
effort in designing a systematic review will make the process more manageable and help to
inform key priorities for the review. Defining the question, referring to it throughout, and
using appropriate methods to address the question focuses the analysis and reporting,
ensuring the review is most likely to inform treatment decisions for funders, policy makers,
healthcare professionals and consumers. Details of the planned analyses, including
investigations of variability across studies, should be specified in the protocol, along with
methods for interpreting the results through the systematic consideration of factors that
affect confidence in estimates of intervention effect (MECIR Box 1.5.c).

MECIR Box 1.5.c Relevant expectations for conduct of intervention reviews

C21: Planning the synthesis of results (Mandatory)

Plan in advance the methodsto  Predefining the synthesis methods, particularly the
be used to synthesize the results  statistical methods, is important, since analysis or
of the included studies, interpretation of the review findings may be affected
including whether a by the judgements made during this process.
quantitative synthesis is

planned, how heterogeneity will

be assessed, choice of effect

measure (e.g. odds ratio, risk

ratio, risk difference or other for

dichotomous outcomes), and

methods for meta-analysis (e.g.

inverse variance or Mantel

Haenszel, fixed-effect or

random-effects model).

C22: Planning sub-group analyses (Mandatory)

Predefine potential effect Pre-specification reduces the risk that large numbers
modifiers (e.g. for subgroup of undirected subgroup analyses will lead to spurious
analyses) at the protocol stage;  explanations of heterogeneity.

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook



This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

restrict these in number, and
provide rationale for each.

C23: Planning the GRADE assessment and ‘Summary of findings’ table (Mandatory)

Plan in advance the methodsto  Methods for assessing the certainty of evidence for

be used for assessing the the most important outcomes in the review need to
certainty of the body of be pre-specified. In ‘Summary of findings’ tables the
evidence, and summarizing the ~ most important feature is to predefine the choice of
findings of the review. outcomes in order to guard against selective

presentation of results in the review. The table should
include the essential outcomes for decision making
(typically up to seven), which generally should not
include surrogate or interim outcomes. The choice of
outcomes should not be based on any anticipated or
observed magnitude of effect, or because they are
likely to have been addressed in the studies to be
reviewed.

While the intention should be that a review will adhere to the published protocol, changes
in a review protocol are sometimes necessary. This is also the case for a protocol for a
randomized trial, which must sometimes be changed to adapt to unanticipated
circumstances such as problems with participant recruitment, data collection or event
rates. While every effort should be made to adhere to a predetermined protocol, this is not
always possible or appropriate. It is important, however, that changes in the protocol
should not be made based on how they affect the outcome of the research study, whether
itis arandomized trial or a systematic review. Post hoc decisions made when the impact on
the results of the research is known, such as excluding selected studies from a systematic
review, or changing the statistical analysis, are highly susceptible to bias and should
therefore be avoided unless there are reasonable grounds for doing this.

Enabling access to a protocol through publication (all Cochrane Protocols are published in
the CDSR) and registration on the PROSPERO register of systematic reviews reduces
duplication of effort, research waste, and promotes accountability. Changes to the methods
outlined in the protocol should be transparently declared.

This Handbook provides details of the systematic review methods developed or selected by
Cochrane. They are intended to address the need for rigour, comprehensiveness and
transparency in preparing a Cochrane systematic review. All relevant chapters - including
those describing procedures to be followed in the later stages of the review - should be
consulted during the preparation of the protocol. A more specific description of the
structure of Cochrane Protocols is provide in online Chapter Il.
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1.6 Data management and quality assurance

Systematic reviews should be replicable, and retaining a record of the inclusion decisions,
data collection, transformations or adjustment of data will help to establish a secure and
retrievable audit trail. They can be operationally complex projects, often involving large
research teams operating in different sites across the world. Good data management
processes are essential to ensure that data are not inadvertently lost, facilitating the
identification and correction of errors and supporting future efforts to update and maintain
the review. Transparent reporting of review decisions enables readers to assess the
reliability of the review for themselves.

Review management software, such as Covidence and EPPI-Reviewer, can be used to assist
data management and maintain consistent and standardized records of decisions made
throughout the review. These tools offer a central repository for review data that can be
accessed remotely throughout the world by members of the review team. They record
independent assessment of studies for inclusion, risk of bias and extraction of data,
enabling checks to be made later in the process if needed. Research has shown that even
experienced reviewers make mistakes and disagree with one another on risk-of-bias
assessments, so it is particularly important to maintain quality assurance here, despite its
cost in terms of author time. As more sophisticated information technology tools begin to
be deployed in reviews (see Chapter 4, Section 4.6.6.2 and Chapter 22, Section 22.2.4), it is
increasingly apparent that all review data - including the initial decisions about study
eligibility - have value beyond the scope of the individual review. For example, review
updates can be made more efficient through (semi-) automation when data from the
original review are available for machine learning.
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Chapter 2: Determining the scope of
the review and the questions it will
address

James Thomas, Dylan Kneale, Joanne E McKenzie, Sue E Brennan, Soumyadeep Bhaumik

Key Points:

e Systematic reviews should address answerable questions and fill important gaps in
knowledge.

e Developing good review questions takes time, expertise and engagement with intended
users of the review.

e Cochrane Reviews can focus on broad questions, or be more narrowly defined. There are
advantages and disadvantages of each.

e Logic models are a way of documenting how interventions, particularly complex
interventions, are intended to ‘work’, and can be used to refine review questions and the
broader scope of the review.

e Using priority-setting exercises, involving relevant stakeholders, and ensuring that the
review takes account of issues relating to equity can be strategies for ensuring that the
scope and focus of reviews address the right questions.

Cite this chapter as: Thomas J, Kneale D, McKenzie JE, Brennan SE, Bhaumik S. Chapter 2:
Determining the scope of the review and the questions it will address. In: Higgins JPT,
Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA (editors). Cochrane Handbook
for Systematic Reviews of Interventions version 6.3 (updated February 2022). Cochrane, 2022.
Available from www.training.cochrane.org/handbook.

2.1 Rationale for well-formulated questions

As with any research, the first and most important decision in preparing a systematic review
is to determine its focus. This is best done by clearly framing the questions the review seeks
to answer. The focus of any Cochrane Review should be on questions that are important to
people making decisions about health or health care. These decisions will usually need to
take into account both the benefits and harms of interventions (see MECIR Box 2.1.a). Good
review questions often take time to develop, requiring engagement with not only the
subject area, but with a wide group of stakeholders (Section 2.4.2).

Well-formulated questions will guide many aspects of the review process, including
determining eligibility criteria, searching for studies, collecting data from included studies,
structuring the syntheses and presenting findings (Cooper 1984, Hedges 1994, Oliver et al
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2017). In Cochrane Reviews, questions are stated broadly as review ‘Objectives’, and
operationalized in terms of the studies that will be eligible to answer those questions as
‘Criteria for considering studies for this review’. As well as focusing review conduct, the
contents of these sections are used by readers in their initial assessments of whether the
review is likely to be directly relevant to the issues they face.

The FINER criteria have been proposed as encapsulating the issues that should be
addressed when developing research questions. These state that questions should be
Feasible, Interesting, Novel, Ethical, and Relevant (Cummings et al 2007). All of these criteria
raise important issues for consideration at the outset of a review and should be borne in
mind when questions are formulated.

A feasible review is one that asks a question that the author team is capable of addressing
using the evidence available. Issues concerning the breadth of a review are discussed in
Section 2.3.1, but in terms of feasibility it is important not to ask a question that will result
in retrieving unmanageable quantities of information; up-front scoping work will help
authors to define sensible boundaries for their reviews. Likewise, while it can be useful to
identify gaps in the evidence base, review authors and stakeholders should be aware of the
possibility of asking a question that may not be answerable using the existing evidence (i.e.
that will result in an ‘empty’ review, see also Section 2.5.3).

Embarking on a review that authors are interested in is important because reviews are a
significant undertaking and review authors need sufficient commitment to see the work
through to its conclusion.

A novel review will address a genuine gap in knowledge, so review authors should be aware
of any related or overlapping reviews. This reduces duplication of effort, and also ensures
that authors understand the wider research context to which their review will contribute.
Authors should check for pre-existing syntheses in the published research literature and
also for ongoing reviews in the PROSPERO register of systematic reviews before beginning
their own review.

Given the opportunity costinvolved in undertaking an activity as demanding as a systematic
review, authors should ensure that their work is relevant by: (i) involving relevant
stakeholders in defining its focus and the questions it will address; and (ii) writing up the
review in such a way as to facilitate the translation of its findings to inform decisions. The
GRADE framework aims to achieve this, and should be considered throughout the review
process, not only when it is being written up (see Chapter 14 and Chapter 15).

Consideration of opportunity costs is also relevant in terms of the ethics of conducting a
review, though ethical issues should also be considered primarily in terms of the questions
that are prioritized for answering and the way that they are framed. Research questions are
often not value-neutral, and the way that a given problem is approached can have political
implications which can result in, for example, the widening of health inequalities (whether
intentional or not). These issues are explored in Section 2.4.3 and Chapter 16.
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MECIR Box 2.1.a Relevant expectations for conduct of intervention reviews

CI1: Formulating review questions (Mandatory)

Ensure that the review question ~ Cochrane Reviews are intended to support clinical

and particularly the outcomes of practice and policy, not just scientific curiosity. The
interest, address issues that are  needs of consumers play a central role in Cochrane
important to review users such ~ Reviews and they can play an important role in defining

as consumers, health the review question. Qualitative research, i.e. studies
professionals and policy that explore the experience of those involved in
makers. providing and receiving interventions, and studies

evaluating factors that shape the implementation of
interventions, might be used in the same way.

C3: Considering potential adverse effects (Mandatory)

Consider any important It is important that adverse effects are addressed in order
potential adverse effects of the  to avoid one-sided summaries of the evidence. At a
intervention(s) and ensure that ~ minimum, the review will need to highlight the extent to
they are addressed. which potential adverse effects have been evaluated in
any included studies. Sometimes data on adverse effects
are best obtained from non-randomized studies, or
qualitative research studies. This does not mean
however that all reviews must include non-randomized
studies.

2.2 Aims of reviews of interventions

Systematic reviews can address any question that can be answered by a primary research
study. This Handbook focuses on a subset of all possible review questions: the impact of
intervention(s) implemented within a specified human population. Even within these limits,
systematic reviews examining the effects of intervention(s) can vary quite markedly in their
aims. Some will focus specifically on evidence of an effect of an intervention compared with
a specific alternative, whereas others may examine a range of different interventions.
Reviews that examine multiple interventions and aim to identify which might be the most
effective can be broader and more challenging than those looking at single interventions.
These can also be the most useful for end users, where decision making involves selecting
from a number of intervention options. The incorporation of network meta-analysis as a
core method in this edition of the Handbook (see Chapter 11) reflects the growing
importance of these types of reviews.

As well as looking at the balance of benefit and harm that can be attributed to a given
intervention, reviews within the ambit of this Handbook might also aim to investigate the
relationship between the size of an intervention effect and other characteristics, such as
aspects of the population, the intervention itself, how the outcome is measured, or the
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methodology of the primary research studies included. Such approaches might be used to
investigate which components of multi-component interventions are more or less
important or essential (and when). While it is not always necessary to know how an
intervention achieves its effect for it to be useful, many reviews will aim to articulate an
intervention’s mechanisms of action (see Section 2.5.1), either by making this an explicit
aim of the review itself (see Chapter 17 and Chapter 21), or when describing the scope of the
review. Understanding how an intervention works (or is intended to work) can be an
important aid to decision makers in assessing the applicability of the review to their
situation. These investigations can be assisted by the incorporation of results from process
evaluations conducted alongside trials (see Chapter 21). Further, many decisions in policy
and practice are at least partially constrained by the resource available, so review authors
often need to consider the economic context of interventions (see Chapter 20).

2.3 Defining the scope of a review question

Studies comparing healthcare interventions, notably randomized trials, use the outcomes
of participants to compare the effects of different interventions. Statistical syntheses (e.g.
meta-analysis) focus on comparisons of interventions, such as a new intervention versus a
control intervention (which may represent conditions of usual practice or care), or the
comparison of two competing interventions. Throughout the Handbook we use the
terminology experimental intervention versus comparator intervention. This implies a
need to identify one of the interventions as experimental, and is used only for convenience
since all methods apply to both controlled and head-to-head comparisons. The contrast
between the outcomes of two groups treated differently is known as the ‘effect’, the
‘treatment effect’ or the ‘intervention effect’; we generally use the last of these throughout
the Handbook.

A statement of the review’s objectives should begin with a precise statement of the primary
objective, ideally in a single sentence (MECIR Box 2.3.a). Where possible the style should be
of the form ‘To assess the effects of [intervention or comparison] for [health problem] in
[types of people, disease or problem and setting if specified]’. This might be followed by one
or more secondary objectives, for example relating to different participant groups, different
comparisons of interventions or different outcome measures. The detailed specification of
the review question(s) requires consideration of several key components (Richardson et al
1995, Counsell 1997) which can often be encapsulated by the ‘PICO’ mnemonic, an acronym
for Population, Intervention, Comparison(s) and Outcome. Equal emphasis in addressing,
and equal precision in defining, each PICO component is not necessary. For example, a
review might concentrate on competing interventions for a particular stage of breast
cancer, with stage and severity of the disease being defined very precisely; or alternately
focus on a particular drug for any stage of breast cancer, with the treatment formulation
being defined very precisely.

Throughout the Handbook we make a distinction between three different stages in the
review at which the PICO construct might be used. This division is helpful for understanding
the decisions that need to be made:

e The review PICO (planned at the protocol stage) is the PICO on which eligibility of
studies is based (what will be included and what excluded from the review).
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e The PICO for each synthesis (also planned at the protocol stage) defines the
question that each specific synthesis aims to answer, determining how the synthesis
will be structured, specifying planned comparisons (including intervention and
comparator groups, any grouping of outcome and population subgroups).

e The PICO of the included studies (determined at the review stage) is what was
actually investigated in the included studies.

Reachingthe point where itis possible to articulate the review’s objectives in the above form
- the review PICO - requires time and detailed discussion between potential authors and
users of the review. It isimportant that those involved in developing the review’s scope and
questions have a good knowledge of the practical issues that the review will address as well
as the research field to be synthesized. Developing the questions is a critical part of the
research process. As such, there are methodological issues to bear in mind, including: how
to determine which questions are most important to answer; how to engage stakeholders
in question formulation; how to account for changes in focus as the review progresses; and
considerations about how broad (or narrow) a review should be.

MECIR Box 2.3.a Relevant expectations for conduct of intervention reviews

C2: Predefining objectives (Mandatory)

Define in advance the objectives Objectives give the review focus and must be clear before

of the review, including appropriate eligibility criteria can be developed. If the

population, interventions, review will address multiple interventions, clarity is

comparators and outcomes required on how these will be addressed (e.g.

(PICO). summarized separately, combined or explicitly
compared).

2.3.1 Broad versus narrow reviews

The questions addressed by a review may be broad or narrow in scope. For example, a
review might address a broad question regarding whether antiplatelet agents in general are
effective in preventing all thrombotic events in humans. Alternatively, a review might
address whether a particular antiplatelet agent, such as aspirin, is effective in decreasing
the risks of a particular thrombotic event, stroke, in elderly persons with a previous history
of stroke. Increasingly, reviews are becoming broader, aiming, for example, to identify
which intervention - out of a range of treatment options - is most effective, or to investigate
how an intervention varies depending on implementation and participant characteristics.

Overviews of reviews, in which multiple reviews are summarized, can be one way of
addressing the need for breadth when synthesizing the evidence base, since they can
summarize multiple reviews of different interventions for the same condition, or multiple
reviews of the same intervention for different types of participants. It may be considered
desirable to plan a series of reviews with a relatively narrow scope, alongside an Overview
to summarize their findings. Alternatively, it may be more useful - particularly given the
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growth in support for network meta-analysis - to combine comparisons of different
treatment options within the same review (see Chapter 11). When deciding whether or not
an overview might be the most appropriate approach, review authors should take account
of the breadth of the question being asked and the resources available. Some questions are
simply too broad for a review of all relevant primary research to be practicable, and if a field
has sufficient high-quality reviews, then the production of another review of primary
research that duplicates the others might not be a sensible use of resources.

Some of the advantages and disadvantages of broad and narrow reviews are summarized
in Table 2.3.a. While having a broad scope in terms of the range of participants has the
potential to increase generalizability, the extent to which findings are ultimately applicable
to broader (or different) populations will depend on the participants who have actually been
recruited into research studies. Likewise, heterogeneity can be a disadvantage when the
expectation is for homogeneity of effects between studies, but an advantage when the
review question seeks to understand differential effects (see Chapter 10).

A distinction should be drawn between the scope of a review and the precise questions
within, since it is possible to have a broad review that addresses quite narrow questions. In
the antiplatelet agents for preventing thrombotic events example, a systematic review with
a broad scope mightinclude all available treatments. Rather than combining all the studies
into one comparison though, specific treatments would be compared with one another in
separate comparisons, thus breaking a heterogeneous set of treatments into narrower,
more homogenous groups. This relates to the three levels of PICO, outlined in Section 2.3.
The review PICO defines the broad scope of the review, and the PICO for comparison defines
the specific treatments that will be compared with one another; Chapter 3 elaborates on the
use of PICOs.

In practice, a Cochrane Review may start (or have started) with a broad scope, and be
divided up into narrower reviews as evidence accumulates and the original review becomes
unwieldy. This may be done for practical and logistical reasons, for example to make
updating easier as well as to make it easier for readers to see which parts of the evidence
base are changing. Individual review authors must decide if there are instances where
splitting a broader focused review into a series of more narrowly focused reviews is
appropriate and implement appropriate methods to achieve this. If a major change is to be
undertaken, such as splitting a broad review into a series of more narrowly focused reviews,
a new protocol must be written for each of the component reviews that documents the
eligibility criteria for each one.

Ultimately, the selected breadth of a review depends upon multiple factors including
perspectives regarding a question’s relevance and potential impact; supporting theoretical,
biologic and epidemiological information; the potential generalizability and validity of
answers to the questions; and available resources. As outlined in Section 2.4.2, authors
should consider carefully the needs of users of the review and the context(s) in which they
expect the review to be used when determining the most optimal scope for their review.
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Table 2.3.a Some advantages and disadvantages of broad versus narrow reviews

Broad scope

Narrow scope

Choice of
population

e.g. corticosteroid
injection for
shoulder
tendonitis (narrow)
or corticosteroid
injection for any
tendonitis (broad)

Advantages:

Comprehensive summary of
the evidence.

Opportunity to explore
consistency of findings (and
therefore generalizability)
across different types of
participants.

Advantages:

Manageability for review
team.

Ease of reading.

Disadvantages:

Searching, data collection,
analysis and writing may
require more resources.

Interpretation may be difficult
for readers if the review is
large and lacks a clear
rationale (such as examining
consistency of findings) for
including diverse types of
participants.

Disadvantages:
Evidence may be sparse.

Unable to explore whether an
intervention operates
differently in other settings or
populations (e.g. inability to
explore differential effects
that could lead to inequity).

Increased burden for decision
makers if multiple reviews
must be accessed (e.g. if
evidence is sparse for the
population of interest).

Scope could be chosen by
review authors to produce a
desired result.

Mode of
intervention

e.g. supervised
running for
depression
(narrow) or any
exercise for
depression (broad)

Advantages:

Comprehensive summary of
the evidence.

Opportunity to explore
consistency of findings across
different implementations of
the intervention.

Advantages:

Manageability for review
team.

Ease of reading.
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Disadvantages:

Searching, data collection,
analysis and writing may
require more resources.

Interpretation may be difficult
for readers if the review is
large and lacks a clear
rationale (such as examining
consistency of findings) for
including different modes of
an intervention.

Disadvantages:
Evidence may be sparse.

Unable to explore whether
different modes of an
intervention modify the
intervention effects.

Increased burden for decision
makers if multiple reviews
must be accessed (e.g. if
evidence is sparse for a
specific mode).

Scope could be chosen by
review authors to produce a
desired result.

Choice of
interventions and
comparators

e.g. oxybutynin
compared with
desmopressin for

Advantages:

Comprehensive summary of
the evidence.

Opportunity to compare the
effectiveness of a range of

Advantages:

Manageability for review
team.

Relative simplicity of
objectives and ease of

preventing bed- different intervention reading.
wetting (narrow) or OPtions.
interventions for
preventing bed-
wetting (broad)
Disadvantages: Disadvantages:

Searching, data collection,
analysis and writing may
require more resources.

May be unwieldy, and more
appropriate to present as an
Overview of reviews.

Increased burden for decision
makers if notincluded in an
Overview since multiple
reviews may need to be
accessed.

2.3.2 ‘Lumping’ versus ‘splitting’
It is important not to confuse the issue of the breadth of the review (determined by the
review PICO) with concerns about between-study heterogeneity and the legitimacy of
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combining results from diverse studies in the same analysis (determined by the PICOs for
comparison).

Broad reviews have been criticized as ‘mixing apples and oranges’, and one of the inventors
of meta-analysis, Gene Glass, has responded “Of course it mixes apples and oranges...
comparing apples and oranges is the only endeavour worthy of true scientists; comparing
apples to apples is trivial” (Glass 2015). In fact, the two concepts (‘broad reviews’ and
‘mixing apples and oranges’) are different issues. Glass argues that broad reviews, with
diverse studies, provide the opportunity to ask interesting questions about the reasons for
differential intervention effects.

The ‘apples and oranges’ critique refers to the inappropriate mixing of studies within a
single comparison, where the purpose is to estimate an average effect. In situations where
good biologic or sociological evidence suggests that various formulations of an intervention
behave very differently or that various definitions of the condition of interest are associated
with markedly different effects of the intervention, the uncritical aggregation of results from
quite different interventions or populations/settings may well be questionable.

Unfortunately, determining the situations where studies are similar enough to combine
with one another is not always straightforward, and it can depend, to some extent, on the
question being asked. While the decision is sometimes characterized as ‘lumping’ (where
studies are combined in the same analysis) or ‘splitting’ (where they are not) (Squires et al
2013), it is better to consider these issues on a continuum, with reviews that have greater
variation in the types of included interventions, settings and populations, and study designs
being towards the ‘lumped’ end, and those that include little variation in these elements
being towards the ‘split’ end (Petticrew and Roberts 2006).

While specification of the review PICO sets the boundary for the inclusion and exclusion of
studies, decisions also need to be made when planning the PICO for the comparisons to be
made in the analysis as to whether they aim to address broader (‘lumped’) or narrower
(‘split’) questions (Caldwell and Welton 2016). The degree of ‘lumping’ in the comparisons
will be primarily driven by the review’s objectives, but will sometimes be dictated by the
availability of studies (and data) for a particular comparison (see Chapter 9 for discussion of
the latter). The former is illustrated by a Cochrane Review that examined the effects of
newer-generation antidepressants for depressive disorders in children and adolescents
(Hetrick et al 2012).

Newer-generation antidepressants include multiple different compounds (e.g. paroxetine,
fluoxetine). The objectives of this review were to (i) estimate the overall effect of newer-
generation antidepressants on depression, (ii) estimate the effect of each compound, and
(iii) examine whether the compound type and age of the participants (children versus
adolescents) is associated with the intervention effect. Objective (i) addresses a broad, ‘in
principle’ (Caldwell and Welton 2016), question of whether newer-generation
antidepressants improve depression, where the different compounds are ‘lumped’ into a
single comparison. Objective (ii) seeks to address narrower, ‘split’, questions that
investigate the effect of each compound on depression separately. Answers to both
questions can be identified by setting up separate comparisons for each compound, or by
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subgrouping the ‘lumped’ comparison by compound (Chapter 10, Section 10.11.2).
Objective (iii) seeks to explore factors that explain heterogeneity among the intervention
effects, or equivalently, whether the intervention effect varies by the factor. This can be
examined using subgroup analysis or meta-regression (Chapter 10, Section 10.11) but, in the
case of intervention types, is best achieved using network meta-analysis (see Chapter 11).

There are various advantages and disadvantages to bear in mind when defining the PICO for
the comparison and considering whether ‘lumping’ or ‘splitting’ is appropriate. Lumping
allows for the investigation of factors that may explain heterogeneity. Results from these
investigations may provide important leads as to whether an intervention operates
differently in, for example, different populations (such as in children and adolescents in the
example above). Ultimately, this type of knowledge is useful for clinical decision making.
However, lumping is likely to introduce heterogeneity, which will not always be explained
by a priori specified factors, and this may lead to a combined effect that is clinically difficult
to interpret and implement. For example, when multiple intervention types are ‘lumped’ in
one comparison (as in objective (i) above), and there is unexplained heterogeneity, the
combined intervention effect would not enable a clinical decision as to which intervention
should be selected. Splitting comparisons carries its own risk of there being too few studies
toyield a useful synthesis. Inevitably, some degree of aggregation across the PICO elements
is required for a meta-analysis to be undertaken (Caldwell and Welton 2016).

2.4 Ensuring the review addresses the right questions

Since systematic reviews are intended for use in healthcare decision making, review teams
should ensure not only the application of robust methodology, but also that the review
question is meaningful for healthcare decision making. Two approaches are discussed
below:

e Using results from existing research priority-setting exercises to define the review
question.

e In the absence of, or in addition to, existing research priority-setting exercises,
engaging with stakeholders to define review questions and establish their relevance
to policy and practice.

2.4.1 Using priority-setting exercises to define review questions

A research priority-setting exercise is a “collective activity for deciding which uncertainties
are most worth trying to resolve through research; uncertainties considered may be
problems to be understood or solutions to be developed or tested; across broad or narrow
areas” (Sandy Oliver, referenced in Nasser (2018). Using research priority-setting exercises
to define the scope of a review helps to prevent the waste of scarce resources for research
by making the review more relevant to stakeholders (Chalmers et al 2014).

Research priority setting is always conducted in a specific context, setting and population
with specific principles, values and preferences (which should be articulated). Different
stakeholders’ interpretation of the scope and purpose of a ‘research question’ might vary,
resulting in priorities that might be difficult to interpret. Researchers or review teams might
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find it necessary to translate the research priorities into an answerable PICO research
question format, and may find it useful to recheck the question with the stakeholder groups
to determine whether they have accurately reflected their intentions.

While Cochrane Review teams are in most cases reviewing the effects of an intervention with
a global scope, they may find that the priorities identified by important stakeholders (such
as the World Health Organization or other organizations or individuals in a representative
health system) are informative in planning the review. Review authors may find that
differences between different stakeholder groups’ views on priorities and the reasons for
these differences can help them to define the scope of the review. This is particularly
important for making decisions about excluding specific populations or settings, or being
inclusive and potentially conducting subgroup analyses.

Whenever feasible, systematic reviews should be based on priorities identified by key
stakeholders such as decision makers, patients/public, and practitioners. Cochrane has
developed a list of priorities for reviews led by review groups and networks, in consultation
with key stakeholders, which is available on the Cochrane website. Issues relating to equity
(see Chapter 16 and Section 2.4.3) need to be taken into account when conducting and
interpreting the results from priority-setting exercises. Examples of materials to support
these processes are available (Viergever et al 2010, Nasser et al 2013, Tong et al 2017).

The results of research priority-setting exercises can be searched for in electronic databases
and via websites of relevant organizations. Examples are: James Lind Alliance , World Health
Organization, organizations of health professionals including research disciplines, and
ministries of health in different countries (Viergever 2010). Examples of search strategies for
identifying research priority-setting exercises are available (Bryant et al 2014, Tong et al
2015).

Other sources of questions are often found in ‘implications for future research’ sections of
articles in journals and clinical practice guidelines. Some guideline developers have
prioritized questions identified through the guideline development process (Sharma et al
2018), although these priorities will be influenced by the needs of health systems in which
different guideline development teams are working.

2.4.2 Engaging stakeholders to help define the review questions

In the absence of a relevant research priority-setting exercise, or when a systematic review
is being conducted for a very specific purpose (for example, commissioned to inform the
development of a guideline), researchers should work with relevant stakeholders to define
the review question. This practice is especially important when developing review questions
for studying the effectiveness of health systems and policies, because of the variability
between countries and regions; the significance of these differences may only become
apparent through discussion with the stakeholders.

The stakeholders for a review could include consumers or patients, carers, health
professionals of different kinds, policy decision makers and others (Chapter 1, Section
1.3.1). Identifying the stakeholders who are critical to a particular question will depend on
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the question, who the answer is likely to affect, and who will be expected to implement the
intervention if it is found to be effective (or to discontinue it if not).

Stakeholder engagement should, optimally, be an ongoing process throughout the life of
the systematic review, from defining the question to dissemination of results (Keown et al
2008). Engaging stakeholders increases relevance, promotes mutual learning, improves
uptake and decreases research waste (see Chapter 1, Sections 1.3.1 and 1.3.2). However,
because such engagement can be challenging and resource intensive, a one-off
engagement process to define the review question might only be possible. Review
questions that are conceptualized and refined by multiple stakeholders can capture much
of the complexity that should be addressed in a systematic review.

2.4.3 Considering issues relating to equity when defining review questions
Deciding what should be investigated, who the participants should be, and how the analysis
will be carried out can be considered political activities, with the potential for increasing or
decreasing inequalities in health. For example, we now know that well-intended
interventions can actually widen inequalities in health outcomes since researchers have
chosen to investigate this issue (Lorenc et al 2013). Decision makers can now take account
of this knowledge when planning service provision. Authors should therefore consider the
potential impact on disadvantaged groups of the intervention(s) that they are investigating
on disadvantaged groups, and whether socio-economic inequalities in health might be
affected depending on whether or how they are implemented.

Health equity is the absence of avoidable and unfair differences in health (Whitehead 1992).
Health inequity may be experienced across characteristics defined by PROGRESS-Plus
(Place of residence, Race/ethnicity/culture/language, Occupation, Gender/sex, Religion,
Education, Socio-economic status, Social capital, and other characteristics (‘Plus’) such as
sexual orientation, age, and disability) (O'Neill et al 2014). Issues relating to health equity
should be considered when review questions are developed (MECIR Box 2.4.a). Chapter 16
presents detailed guidance on this issue for review authors.

MECIR Box 2.4.a Relevant expectations for conduct of intervention reviews

C4: Considering equity and specific populations (Highly desirable)

Consider in advance whether Where possible reviews should include explicit

issues of equity and relevance of ~descriptions of the effect of the interventions not only
evidence to specific populations upon the whole population, but also on the

are important to the review, and disadvantaged, and/or the ability of the interventions to
plan for appropriate methods to  reduce socio-economic inequalities in health, and to
address them if they are. promote use of the interventions to the community.
Attention should be paid to the

relevance of the review question

to populations such as low

socio-economic groups, low- or
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middle-income regions, women,
children and older people.

2.5 Methods and tools for structuring the review

It is important for authors to develop the scope of their review with care: without a clear
understanding of where the review will contribute to existing knowledge - and how it will
be used - it may be at risk of conceptual incoherence. It may mis-specify critical elements
of how the intervention(s) interact with the context(s) within which they operate to produce
specific outcomes, and become either irrelevant or possibly misleading. For example, in a
systematic review about smoking cessation interventions in pregnancy, it was essential for
authors to take account of the way that health service provision has changed over time. The
type and intensity of ‘usual care’ in more recent evaluations was equivalent to the
interventions being evaluated in older studies, and the analysis needed to take this into
account. This review also found that the same intervention can have different effects in
different settings depending on whether its materials are culturally appropriate in each
context (Chamberlain et al 2017).

In order to protect the review against conceptual incoherence and irrelevance, review
authors need to spend time at the outset developing definitions for key concepts and
ensuring that they are clear about the prior assumptions on which the review depends.
These prior assumptions include, for example, why particular populations should be
considered inside or outside the review’s scope; how the intervention is thought to achieve
its effect; and why specific outcomes are selected for evaluation. Being clear about these
prior assumptions also requires review authors to consider the evidential basis for these
assumptions and decide for themselves which they can place more or less reliance on. When
considered as a whole, this initial conceptual and definitional work states the review’s
conceptual framework. Each element of the review’s PICO raises its own definitional
challenges, which are discussed in detail in the Chapter 3.

In this section we consider tools that may help to define the scope of the review and the
relationships between its key concepts;in particular, articulating how the intervention gives
rise to the outcomes selected. In some situations, long sequences of events are expected to
occur between an intervention being implemented and an outcome being observed. For
example, a systematic review examining the effects of asthma education interventions in
schools on children’s health and well-being needed to consider: the interplay between core
intervention components and their introduction into differing school environments;
different child-level effect modifiers; how the intervention then had an impact on the
knowledge of the child (and their family); the child’s self-efficacy and adherence to their
treatment regime; the severity of their asthma; the number of days of restricted activity;
how this affected their attendance at school; and finally, the distal outcomes of education
attainment and indicators of child health and well-being (Kneale et al 2015).

Several specific tools can help authors to consider issues raised when defining review
questions and planning their review; these are also helpful when developing eligibility
criteria and classifying included studies. These include the following.
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1. Taxonomies: hierarchical structures that can be used to categorize (or group) related
interventions, outcomes or populations.

2. Generic frameworks for examining and structuring the description of intervention
characteristics (e.g. TIDieR for the description of interventions (Hoffmann et al 2014),
iCAT_SR for describing multiple aspects of complexity in systematic reviews (Lewin et al
2017)).

3. Core outcome sets for identifying and defining agreed outcomes that should be
measured for specific health conditions (described in more detail in Chapter 3).

Unlike these tools, which focus on particular aspects of a review, logic models provide a
framework for planning and guiding synthesis at the review level (see Section 2.5.1).

2.5.1 Logic models

Logic models (sometimes referred to as conceptual frameworks or theories of change) are
graphical representations of theories about how interventions work. They depict
intervention components, mechanisms (pathways of action), outputs, and outcomes as
sequential (although not necessarily linear) chains of events. Among systematic review
authors, they were originally proposed as a useful tool when working with evaluations of
complex social and population health programmes and interventions, to conceptualize the
pathways through which interventions are intended to change outcomes (Anderson et al
2011).

In reviews where intervention complexity is a key consideration (see Chapter 17), logic
models can be particularly helpful. For example, in a review of psychosocial group
interventions for those with HIV, a logic model was used to show how the intervention might
work (van der Heijden et al 2017). The review authors depicted proximal outcomes, such as
self-esteem, but chose only to include psychological health outcomes in their review. In
contrast, Bailey and colleagues included proximal outcomes in their review of computer-
based interventions for sexual health promotion using a logic model to show how outcomes
were grouped (Bailey et al 2010). Finally, in a review of slum upgrading, a logic model
showed the broad range of interventions and their interlinkages with health and socio-
economic outcomes (Turley et al 2013), and enabled the review authors to select a specific
intervention category (physical upgrading) on which to focus the review. Further resources
provide further examples of logic models, and can help review authors develop and use
logic models (Anderson et al 2011, Baxter et al 2014, Kneale et al 2015, Pfadenhauer et al
2017, Rohwer et al 2017).

Logic models can vary in their emphasis, with a distinction sometimes made between
system-based and process-oriented logic models (Rehfuess et al 2018). System-based logic
models have particular value in examining the complexity of the system (e.g. the
geographical, epidemiological, political, socio-cultural and socio-economic features of a
system), and the interactions between contextual features, participants and the
intervention (see Chapter 17). Process-oriented logic models aim to capture the complexity
of causal pathways by which the intervention leads to outcomes, and any factors that may
modify intervention effects. However, this is not a crisp distinction; the two types are
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interrelated; with some logic models depicting elements of both systems and process
models simultaneously.

The way that logic models can be represented diagrammatically (see Chapter 17 for an
example) provides a valuable visual summary for readers and can be a communication tool
for decision makers and practitioners. They can aid initially in the development of a shared
understanding between different stakeholders of the scope of the review and its PICO,
helping to support decisions taken throughout the review process, from developing the
research question and setting the review parameters, to structuring and interpreting the
results. They can be used in planning the PICO elements of a review as well as for
determining how the synthesis will be structured (i.e. planned comparisons, including
intervention and comparator groups, and any grouping of outcome and population
subgroups). These models may help review authors specify the link between the
intervention, proximal and distal outcomes, and mediating factors. In other words, they
depict the intervention theory underpinning the synthesis plan.

Anderson and colleagues note the main value of logic models in systematic review as
(Anderson et al 2011):

e refining review questions;

e deciding on ‘lumping’ or ‘splitting’ a review topic;

e identifying intervention components;

e defining and conducting the review;

e identifying relevant study eligibility criteria;

e guiding the literature search strategy;

e explaining the rationale behind surrogate outcomes used in the review;

e justifying the need for subgroup analyses (e.g. age, sex/gender, socio-economic status);
e making the review relevant to policy and practice;

e structuring the reporting of results;

e illustrating how harms and feasibility are connected with interventions; and

e interpreting results based on intervention theory and systems thinking (see Chapter 17).

Logic models can be useful in systematic reviews when considering whether failure to find
a beneficial effect of an intervention is due to a theory failure, an implementation failure, or
both (see Chapter 17 and Cargo et al (2018). Making a distinction between implementation
and intervention theory can help to determine whether and how the intervention interacts
with (and potentially changes) its context (see Chapter 3 and Chapter 17 for further
discussion of context). This helps to elucidate situations in which variations in how the
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intervention isimplemented have the potential to affect the integrity of the intervention and
intended outcomes.

Given their potential value in conceptualizing and structuring a review, logic models are
increasingly published in review protocols. Logic models may be specified a priori and
remain unchanged throughout the review; it might be expected, however, that the findings
of reviews produce evidence and new understandings that could be used to update the logic
model in some way (Kneale et al 2015). Some reviews take a more staged approach, pre-
specifying pointsin the review process where the model may be revised on the basis of (new)
evidence (Rehfuess et al 2018) and a staged logic model can provide an efficient way to
report revisions to the synthesis plan. For example, in a review of portion, package and
tableware size for changing selection or consumption of food and other products, the
authors presented a logic model that clearly showed changes to their original synthesis plan
(Hollands et al 2015).

It is preferable to seek out existing logic models for the intervention and revise or adapt
these models in line with the review focus, although this may not always be possible. More
commonly, new models are developed starting with the identification of outcomes and
theorizing the necessary pre-conditions to reach those outcomes. This process of theorizing
and identifying the steps and necessary pre-conditions continues, working backwards from
the intended outcomes, until the intervention itself is represented. As many mechanisms of
action are invisible and can only be ‘known’ through theory, this process is invaluable in
exposing assumptions as to how interventions are thought to work; assumptions that might
then be tested in the review. Logic models can be developed with stakeholders (see Section
2.5.2) and it is considered good practice to obtain stakeholder input in their development.

Logic models are representations of how interventions are intended to ‘work’, but they can
also provide a useful basis for thinking through the unintended consequences of
interventions and identifying potential adverse effects that may need to be captured in the
review (Bonell et al 2015). While logic models provide a guiding theory of how interventions
are intended to work, critiques exist around their use, including their potential to
oversimplify complex intervention processes (Rohwer et al 2017). Here, contributions from
different stakeholders to the development of a logic model may be able to articulate where
complex processes may occur; theorizing unintended intervention impacts; and the explicit
representation of ambiguity within certain parts of the causal chain where new
theory/explanation is most valuable.

2.5.2 Changing review questions

While questions should be posed in the protocol before initiating the full review, these
questions should not prevent exploration of unexpected issues. Reviews are analyses of
existing data that are constrained by previously chosen study populations, settings,
intervention formulations, outcome measures and study designs. It is generally not possible
to formulate an answerable question for a review without knowing some of the studies
relevant to the question, and it may become clear that the questions a review addresses
need to be modified in light of evidence accumulated in the process of conducting the
review.
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Although a certain fluidity and refinement of questions is to be expected in reviews as a
fuller understanding of the evidence is gained, it is important to guard against bias in
modifying questions. Data-driven questions can generate false conclusions based on
spurious results. Any changes to the protocol that result from revising the question for the
review should be documented in the section ‘Differences between the protocol and the
review’. Sensitivity analyses may be used to assess the impact of changes on the review
findings (see Chapter 10, Section 10.14). When refining questions it is useful to ask the
following questions:

e Whatis the motivation for the refinement?

e Could the refinement have been influenced by results from any of the included
studies?

e Does the refined question require a modification to the search strategy and/or
reassessment of any decisions regarding study eligibility?

e Are data collection methods appropriate to the refined question?
e Does the refined question still meet the FINER criteria discussed in Section 2.1?

2.5.3 Building in contingencies to deal with sparse data

The ability to address the review questions will depend on the maturity and validity of the
evidence base. When few studies are identified, there will be limited opportunity to address
the question through an informative synthesis. In anticipation of this scenario, review
authors may build contingencies into their protocol analysis plan that specify grouping (any
or multiple) PICO elements at a broader level; thus potentially enabling synthesis of a larger
number of studies. Broader groupings will generally address a less specific question, for
example:

o ‘the effect of any antioxidant supplement on ...” instead of ‘the effect of vitamin Con ...’;

o ‘the effect of sexual health promotion on biological outcomes’ instead of ‘the effect of
sexual health promotion on sexually transmitted infections’; or

o ‘the effect of cognitive behavioural therapy in children and adolescents on ..." instead of
‘the effect of cognitive behavioural therapy in childrenon ...".

However, such broader questions may be useful for identifyingimportant leads in areas that
lack effective interventions and for guiding future research. Changes in the grouping may
affect the assessment of the certainty of the evidence (see Chapter 14).

2.5.4 Economic data

Decision makers need to consider the economic aspects of an intervention, such as whether
its adoption will lead to a more efficient use of resources. Economic data such as resource
use, costs or cost-effectiveness (or a combination of these) may therefore be included as
outcomes in a review. It is useful to break down measures of resource use and costs to the
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level of specific items or categories. It is helpful to consider an international perspective in
the discussion of costs. Economics issues are discussed in detail in Chapter 20.
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Chapter 3: Defining the criteria for
including studies and how they will
be grouped for the synthesis

Joanne E McKenzie, Sue E Brennan, Rebecca E Ryan, Hilary J Thomson, Renea V Johnston,
James Thomas

Key Points:

e The scope of a review is defined by the types of population (participants), types of
interventions (and comparisons), and the types of outcomes that are of interest. The
acronym PICO (population, interventions, comparators and outcomes) helps to serve as
a reminder of these.

e The population, intervention and comparison components of the question, with the
additional specification of types of study that will be included, form the basis of the pre-
specified eligibility criteria for the review. It is rare to use outcomes as eligibility criteria:
studies should be included irrespective of whether they report outcome data, but may
legitimately be excluded if they do not measure outcomes of interest, or if they explicitly
aim to prevent a particular outcome.

e Cochrane Reviews should include all outcomes that are likely to be meaningful and not
include trivial outcomes. Critical and important outcomes should be limited in number
and include adverse as well as beneficial outcomes.

e Review authors should plan at the protocol stage how the different populations,
interventions, outcomes and study designs within the scope of the review will be
grouped for analysis.

Cite this chapter as: McKenzie JE, Brennan SE, Ryan RE, Thomson HJ, Johnston RV, Thomas
J. Chapter 3: Defining the criteria for including studies and how they will be grouped for the
synthesis. In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA
(editors). Cochrane Handbook for Systematic Reviews of Interventions version 6.3 (updated
February 2022). Cochrane, 2022. Available from www.training.cochrane.org/handbook.

3.1 Introduction

One of the features that distinguishes a systematic review from a narrative review is that
systematic review authors should pre-specify criteria for including and excluding studies in
the review (eligibility criteria, see MECIR Box 3.2.a).

When developing the protocol, one of the first steps is to determine the elements of the
review question (including the population, intervention(s), comparator(s) and outcomes, or
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PICO elements) and how the intervention, in the specified population, produces the
expected outcomes (see Chapter 2, Section 2.5.1 and Chapter 17, Section 17.2.1). Eligibility
criteria are based on the PICO elements of the review question plus a specification of the
types of studies that have addressed these questions. The population, interventions and
comparators in the review question usually translate directly into eligibility criteria for the
review, though this is not always a straightforward process and requires a thoughtful
approach, as this chapter shows. Outcomes usually are not part of the criteria for including
studies, and a Cochrane Review would typically seek all sufficiently rigorous studies (most
commonly randomized trials) of a particular comparison of interventions in a particular
population of participants, irrespective of the outcomes measured or reported. It should be
noted that some reviews do legitimately restrict eligibility to specific outcomes. For
example, the same intervention may be studied in the same population for different
purposes; or a review may specifically address the adverse effects of an intervention used
for several conditions (see Chapter 19).

Eligibility criteria do not exist in isolation, but should be specified with the synthesis of the
studies they describe in mind. This will involve making plans for how to group variants of
the PICO elements for synthesis. This chapter describes the processes by which the
structure of the synthesis can be mapped out at the beginning of the review, and the
interplay between the review question, considerations for the analysis and their
operationalization in terms of eligibility criteria. Decisions about which studies to include
(and exclude), and how they will be combined in the review’s synthesis, should be
documented and justified in the review protocol.

Adistinction between three different stages in the review at which the PICO construct might
be used is helpful for understanding the decisions that need to be made. In Chapter 2
(Section 2.3) we introduced the ideas of a review PICO (on which eligibility of studies is
based), the PICO for each synthesis (defining the question that each specific synthesis aims
to answer) and the PICO of the included studies (what was actually investigated in the
included studies). In this chapter, we focus on the review PICO and the PICO for each
synthesis as a basis for specifying which studies should be included in the review and
planning its syntheses. These PICOs should relate clearly and directly to the questions or
hypotheses that are posed when the review is formulated (see Chapter 2) and will involve
specifying the population in question, and a set of comparisons between the intervention
groups.

An integral part of the process of setting up the review is to specify which characteristics of
the interventions (e.g. individual compounds of a drug), populations (e.g. acute and chronic
conditions), outcomes (e.g. different depression measurement scales) and study designs,
will be grouped together. Such decisions should be made independent of knowing which
studies will be included and the methods of synthesis that will be used (e.g. meta-analysis).
There may be a need to modify the comparisons and even add new ones at the review stage
in light of the data that are collected. For example, important variations in the intervention
may be discovered only after data are collected, or modifying the comparison may facilitate
the possibility of synthesis when only one or few studies meet the comparison PICO.
Planning for the latter scenario at the protocol stage may lead to less post-hoc decision
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making (Chapter 2, Section 2.5.3) and, of course, any changes made during the conduct of
the review should be recorded and documented in the final report.

3.2 Articulating the review and comparison PICO

3.2.1 Defining types of participants: which people and populations?

The criteria for considering types of people included in studies in a review should be
sufficiently broad to encompass the likely diversity of studies and the likely scenarios in
which the interventions will be used, but sufficiently narrow to ensure that a meaningful
answer can be obtained when studies are considered together; they should be specified in
advance (see MECIR Box 3.2.a). As discussed in Chapter 2 (Section 2.3.1), the degree of
breadth will vary, depending on the question being asked and the analytical approach to be
employed. A range of evidence may inform the choice of population characteristics to
examine, including theoretical considerations, evidence from other interventions that have
a similar mechanism of action, and in vitro or animal studies. Consideration should be given
to whether the population characteristic is at the level of the participant (e.g. age, severity
of disease) or the study (e.g. care setting, geographical location), since this has implications
for grouping studies and for the method of synthesis (Chapter 10, Section 10.11.5). It is often
helpful to consider the types of people that are of interest in three steps.

MECIR Box 3.2.a Relevant expectations for conduct of intervention reviews

C5: Predefining unambiguous criteria for participants (Mandatory)

Define in advance the eligibility = Predefined, unambiguous eligibility criteria are a

criteria for participants in the fundamental prerequisite for a systematic review. The

studies. criteria for considering types of people included in
studies in a review should be sufficiently broad to
encompass the likely diversity of studies, but sufficiently
narrow to ensure that a meaningful answer can be
obtained when studies are considered in aggregate.
Considerations when specifying participants include
setting, diagnosis or definition of condition and
demographic factors. Any restrictions to study
populations must be based on a sound rationale, since it
is important that Cochrane Reviews are widely relevant.

C6: Predefining a strategy for studies with a subset of eligible participants (Highly
desirable)

Define in advance how studies Sometimes a study includes some ‘eligible’ participants

that include only a subset of and some ‘ineligible’ participants, for example when an
relevant participants will be age cut-off is used in the review’s eligibility criteria. If
addressed. data from the eligible participants cannot be retrieved, a
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mechanism for dealing with this situation should be pre-
specified.

First, the diseases or conditions of interest should be defined using explicit criteria for
establishing their presence (or absence). Criteria that will force the unnecessary exclusion
of studies should be avoided. For example, diagnostic criteria that were developed more
recently - which may be viewed as the current gold standard for diagnosing the condition
of interest - will not have been used in earlier studies. Expensive or recent diagnostic tests
may not be available in many countries or settings, and time-consuming tests may not be
practical in routine healthcare settings.

Second, the broad population and setting of interest should be defined. This involves
deciding whether a specific population group is within scope, determined by factors such
as age, sex, race, educational status or the presence of a particular condition such as angina
or shortness of breath. Interest may focus on a particular setting such as a community,
hospital, nursing home, chronic care institution, or outpatient setting. Box 3.2.a outlines
some factors to consider when developing population criteria.

Whichever criteria are used for defining the population and setting of interest, it is common
to encounter studies that only partially overlap with the review’s population. For example,
in a review focusing on children, a cut-point of less than 16 years might be desirable, but
studies may be identified with participants aged from 12 to 18. Unless the study reports
separate data from the eligible section of the population (in which case data from the
eligible participants can be included in the review), review authors will need a strategy for
dealing with these studies (see MECIR Box 3.2.a). This will involve balancing concerns about
reduced applicability by including participants who do not meet the eligibility criteria,
against the loss of data when studies are excluded. Arbitrary rules (such as including a study
if more than 80% of the participants are under 16) will not be practical if detailed
information is not available from the study. A less stringent rule, such as ‘the majority of
participants are under 16’ may be sufficient. Although there is a risk of review authors’
biases affecting post-hoc inclusion decisions (which is why many authors endeavour to pre-
specify these rules), this may be outweighed by a common-sense strategy in which eligibility
decisions keep faith with the objectives of the review rather than with arbitrary rules.
Difficult decisions should be documented in the review, checked with the advisory group (if
available, see Chapter 1), and sensitivity analyses can assess the impact of these decisions
on the review’s findings (see Chapter 10, Section 10.14 and MECIR Box 3.2.b).

Box 3.2.a Factors to consider when developing criteria for ‘Types of participants’

e How isthe disease/condition defined?

e What are the most important characteristics that describe these people
(participants)?

e Arethere any relevant demographic factors (e.g. age, sex, ethnicity)?
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e Whatis the setting (e.g. hospital, community, etc)?
e Who should make the diagnosis?

e Are there other types of people who should be excluded from the review (because
they are likely to react to the intervention in a different way)?

e How will studies involving only a subset of relevant participants be handled?

MECIR Box 3.2.b Relevant expectations for conduct of intervention reviews

C13: Changing eligibility criteria (Mandatory)

Justify any changes to eligibility ~ Following pre-specified eligibility criteriais a
criteria or outcomes studied. In  fundamental attribute of a systematic review. However,
particular, post-hoc decisions unanticipated issues may arise. Review authors should
about inclusion or exclusion of ~ make sensible post-hoc decisions about exclusion of
studies should keep faith with studies, and these should be documented in the review,
the objectives of the review possibly accompanied by sensitivity analyses. Changes
rather than with arbitrary rules.  to the protocol must not be made on the basis of the
findings of the studies or the synthesis, as this can
introduce bias.

Third, there should be consideration of whether there are population characteristics that
might be expected to modify the size of the intervention effects (e.g. different severities
of heart failure). Identifying subpopulations may be important for implementation of the
intervention. If relevant subpopulations are identified, two courses of action are possible:
limiting the scope of the review to exclude certain subpopulations; or maintaining the
breadth of the review and addressing subpopulations in the analysis.

Restricting the review with respect to specific population characteristics or settings should
be based on a sound rationale. It is important that Cochrane Reviews are globally relevant,
so the rationale for the exclusion of studies based on population characteristics should be
justified. For example, focusing a review of the effectiveness of mammographic screening
on women between 40 and 50 years old may be justified based on biological plausibility,
previously published systematic reviews and existing controversy. On the other hand,
focusing a review on a particular subgroup of people on the basis of their age, sex or
ethnicity simply because of personal interests, when there is no underlying biologic or
sociological justification for doing so, should be avoided, as these reviews will be less useful
to decision makers and readers of the review.

Maintaining the breadth of the review may be best when it is uncertain whether there are
important differences in effects among various subgroups of people, since this allows
investigation of these differences (see Chapter 10, Section 10.11.5). Review authors may
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combine the results from different subpopulations in the same synthesis, examining
whether a given subdivision explains variation (heterogeneity) among the intervention
effects. Alternatively, the results may be synthesized in separate comparisons representing
different subpopulations. Splitting by subpopulation risks there being too few studies to
yield a useful synthesis (see Table 3.2.a and Chapter 2, Section 2.3.2). Consideration needs
to be given to the subgroup analysis method, particularly for population characteristics
measured at the participant level (see Chapter 10 and Chapter 26, (Fisher et al 2017). All
subgroup analyses should ideally be planned a priori and stated as a secondary objective in
the protocol, and not driven by the availability of data.

In practice, it may be difficult to assign included studies to defined subpopulations because
of missing information about the population characteristic, variability in how the
population characteristic is measured across studies (e.g. variation in the method used to
define the severity of heart failure), or because the study does not wholly fall within (or
report the results separately by) the defined subpopulation. The latter issue mainly applies
for participant characteristics but can also arise for settings or geographic locations where
these vary within studies. Review authors should consider planning for these scenarios (see
example reviews (Hetrick et al 2012, Safi et al 2017); Table 3.2.b, column 3).
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Table 3.2.a Examples of population attributes and characteristics

Population Examples of population Examples of examination of population characteristics in Cochrane
attributes characteristics (and their Reviews
subpopulations)

Intended recipient Patient, carer, healthcare provider In areview of e-learning programmes for health professionals, a subgroup
of intervention (general practitioners, nurses, analysis was planned to examine if the effects were modified by the type of
allied health professionals), health  healthcare provider (doctors, nurses or physiotherapists). The authors
system, policy maker, community  hypothesized that e-learning programmes for doctors would be more
effective than for other health professionals, but did not provide a
rationale (Vaona et al 2018).

Disease/condition Type and severity of a condition In a review of platelet-rich therapies for musculoskeletal soft tissue
(to be treated or injuries, a subgroup analysis was undertaken to examine if the effects of
prevented) platelet-rich therapies were modified by the type of condition (e.g. rotator

cuff tear, anterior cruciate ligament reconstruction, chronic Achilles
tendinopathy) (Moraes et al 2014).

In planning a review of beta-blockers for heart failure, subgroup analyses
were specified to examine if the effects of beta-blockers are modified by
the underlying cause of heart failure (e.g. idiopathic dilated
cardiomyopathy, ischaemic heart disease, valvular heart disease,
hypertension) and the severity of heart failure (‘reduced left ventricular
ejection fraction (LVEF)’ < 40%, ‘mid-range LVEF’ > 40% and < 50%,
‘preserved LVEF’ = 50%, mixed, not specified). Studies have shown that
patient characteristics and comorbidities differ by heart failure severity,
and that therapies have been shown to reduce morbidity in ‘reduced LVEF’
patients, but the benefits in the other groups are uncertain (Safi et al 2017).
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Population Examples of population Examples of examination of population characteristics in Cochrane
attributes characteristics (and their Reviews

subpopulations)
Participant Age (neonate, child, adolescent, In a review of newer-generation antidepressants for depressive disorders

characteristics

Setting

adult, older adult)
Race/ethnicity
Sex/gender

PROGRESS-Plus equity
characteristics (e.g. place of
residence, socio-economic status,
education) (O'Neill et al 2014)

Setting of care (primary care,
hospital, community)

Rurality (urban, rural, remote)

Socio-economic setting (low and
middle-income countries, high-
income countries)

Hospital ward (e.g. intensive care
unit, general medical ward,
outpatient)

in children and adolescents, a subgroup analysis was undertaken to
examine if the effects of the antidepressants were modified by age. The
rationale was based on the findings of another review that suggested that
children and adolescents may respond differently to antidepressants. The
age groups were defined as ‘children’ (aged approximately 6 to 12 years),
‘adolescents’ (aged approximately 13 to 18 years), and ‘children and
adolescents’ (when the study included both children and adolescents, and
results could not be obtained separately by these subpopulations) (Hetrick
etal 2012).

In a review of hip protectors for preventing hip fractures in older people,
separate comparisons were specified based on setting (institutional care or
community-dwelling) for the critical outcome of hip fracture (Santesso et
al 2014).
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3.2.2 Defining interventions and how they will be grouped

In some reviews, predefining the intervention (MECIR Box 3.2.c) may be straightforward. For
example, in a review of the effect of a given anticoagulant on deep vein thrombosis, the
intervention can be defined precisely. A more complicated definition might be required for
a multi-component intervention composed of dietary advice, training and support groups
to reduce rates of obesity in a given population.

The inherent complexity present when defining an intervention often comes to light when
considering how it is thought to achieve its intended effect and whether the effect is likely
to differ when variants of the intervention are used. In the first example, the anticoagulant
warfarin is thought to reduce blood clots by blocking an enzyme that depends on vitamin K
to generate clotting factors. In the second, the behavioural intervention is thought to
increase individuals’ self-efficacy in their ability to prepare healthy food. In both examples,
we cannot assume that all forms of the intervention will work in the same way. When
defining drug interventions, such as anticoagulants, factors such as the drug preparation,
route of administration, dose, duration, and frequency should be considered. For multi-
component interventions (such as interventions to reduce rates of obesity), the common or
core features of the interventions must be defined, so that the review authors can clearly
differentiate them from other interventions not included in the review.

MECIR Box 3.2.c Relevant expectations for conduct of intervention reviews

C7: Predefining unambiguous criteria for interventions and comparators (Mandatory)

Define in advance the eligible Predefined, unambiguous eligibility criteria are a
interventions and the fundamental prerequisite for a systematic review.
interventions against which Specification of comparator interventions requires
these can be compared in the particular clarity: are the experimental interventions to
included studies. be compared with an inactive control intervention (e.g.

placebo, no treatment, standard care, or a waiting list
control), or with an active control intervention (e.g. a
different variant of the same intervention, a different
drug, a different kind of therapy)? Any restrictions on
interventions and comparators, for example, regarding
delivery, dose, duration, intensity, co-interventions and
features of complex interventions should also be
predefined and explained.

In general, it is useful to consider exactly what is delivered, who delivers it, how it is
delivered, where it is delivered, when and how much is delivered, and whether the
intervention can be adapted or tailored, and to consider this for each type of intervention
included in the review (see the TIDieR checklist (Hoffmann et al 2014)). As argued in Chapter
17, separating interventions into ‘simple’ and ‘complex’ is a false dichotomy; all
interventions can be complex in some ways. The critical issue for review authors is to
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identify the most important factors to be considered in a specific review. Box 3.2.b outlines
some factors to consider when developing broad criteria for the ‘Types of interventions’
(and comparisons).

Box 3.2.b Factors to consider when developing criteria for ‘Types of interventions’

e What are the experimental and control (comparator) interventions of interest?

e Does the intervention have variations (e.g. dosage/intensity, mode of delivery,
personnel who deliver it, frequency, duration or timing of delivery)?

e Are all variations to be included (for example, is there a dose below which the
intervention may not be clinically appropriate, will all providers be included)?

e Will studies including only part of the intervention be included?

e Will studies including the intervention of interest combined with another
intervention (co-intervention) be included?

e Havethedifferent meanings of phrases such as ‘control’, ‘placebo’, ‘no intervention’
or ‘usual care’ been considered?

Once interventions eligible for the review have been broadly defined, decisions should be
made about how variants of the intervention will be handled in the synthesis. Differences
in intervention characteristics across studies occur in all reviews. If these reflect minor
differences in the form of the intervention used in practice (such as small differences in the
duration or content of brief alcohol counselling interventions), then an overall synthesis
can provide useful information for decision makers. Where differences in intervention
characteristics are more substantial (such as delivery of brief alcohol counselling by nurses
versus doctors), and are expected to have a substantial impact on the size of intervention
effects, these differences should be examined in the synthesis. What constitutes an
important difference requires judgement, but in general differences that alter decisions
about how an intervention is implemented or whether the intervention is used or not are
likely to be important. In such circumstances, review authors should consider specifying
separate groups (or subgroups) to examine in their synthesis.

Clearly defined intervention groups serve two main purposes in the synthesis. First, the way
in which interventions are grouped for synthesis (meta-analysis or other synthesis) is likely
to influence review findings. Careful planning of intervention groups makes best use of the
available data, avoids decisions that are influenced by study findings (which may introduce
bias), and produces a review focused on questions relevant to decision makers. Second, the
intervention groups specified in a protocol provide a standardized terminology for
describing the interventions throughout the review, overcoming the varied descriptions
used by study authors (e.g. where different labels are used for the same intervention, or
similar labels used for different techniques) (Michie et al 2013). This standardization
enables comparison and synthesis of information about intervention characteristics across
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studies (common characteristics and differences) and provides a consistent language for
reporting that supports interpretation of review findings.Table 3.2.b outlines a process for
planning intervention groups as a basis for/precursor to synthesis, and the decision points
and considerations at each step. The table is intended to guide, rather than to be
prescriptive and, although it is presented as a sequence of steps, the process is likely to be
iterative, and some steps may be done concurrently or in a different sequence. The process
aims to minimize data-driven approaches that can arise once review authors have
knowledge of the findings of the included studies. It also includes principles for developing
a flexible plan that maximizes the potential to synthesize in circumstances where there are
few studies, many variants of an intervention, or where the variants are difficult to
anticipate. In all stages, review authors should consider how to categorize studies whose
reports contain insufficient detail.

Table 3.2.b A process for planning intervention groups for synthesis

Step

Considerations

Examples

1. Identify
intervention
characteristics
that may
modify the
effect of the
intervention.

Consider whether differences in
interventions characteristics might
modify the size of the intervention
effect importantly. Content-specific
research literature and expertise
should inform this step.

The TIDieR checklist - a tool for
describing interventions - outlines
the characteristics across which an

intervention might differ (Hoffmann

et al 2014). These include ‘what’
materials and procedures are used,
‘who’ provides the intervention,
‘when and how much’ intervention
is delivered. The iCAT-SR tool
provides equivalent guidance for
complex interventions (Lewin et al
2017).

Exercise interventions differ
across multiple characteristics,
which vary in importance
depending on the review.

In a review of exercise for
osteoporosis, whether the
exercise is weight-bearing or
non-weight-bearing may be a
key characteristic, since the
mechanism by which exercise is
thought to work is by placing
stress or mechanical load on
bones (Howe et al 2011).

Different mechanisms apply in
reviews of exercise for knee
osteoarthritis (muscle
strengthening), falls prevention
(gait and balance), cognitive
function (cardiovascular
fitness).

The differing mechanisms
might suggest different ways of
grouping interventions (e.g. by
intensity, mode of delivery)
according to potential
modifiers of the intervention
effects.
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Step

Considerations

Examples

2a. Label and
define
intervention
groups to be
considered in

the synthesis.

For each intervention group,
provide a short label (e.g.
supportive psychotherapy) and
describe the core characteristics
(criteria) that will be used to assign
each intervention from an included
study to a group.

Groups are often defined by
intervention content (especially the
active components), such as
materials, procedures or
techniques (e.g. a specific drug, an
information leaflet, a behaviour
change technique). Other
characteristics may also be used,
although some are more commonly
used to define subgroups (see
Chapter 10, Section 10.11.5): the
purpose or theoretical
underpinning, mode of delivery,
provider, dose or intensity, duration
or timing of the intervention
(Hoffmann et al 2014).

In specifying groups:

e focuson ‘clinically’ meaningful
groups that will inform selection
and implementation of an
intervention in practice;

e consider whether a system
exists for defining interventions
(see Step 3);

e for hard-to-describe groups,
provide brief examples of
interventions in each group; and

e pilot the criteria to ensure that
groups are sufficiently distinct
to enable categorization, but
not so narrow that interventions
are splitinto many groups,
making synthesis impossible
(see also Step 4).

In a review of psychological
therapies for coronary heart
disease, a single group was
specified for meta-analysis that
included all types of therapy.
Subgroups were defined to
examine whether intervention
effects were modified by
intervention components (e.g.
cognitive techniques, stress
management) or mode of
delivery (e.g. individual, group)
(Richards et al 2017).

In a review of psychological
therapies for panic disorder
(Pompoli et al 2016), eight
types of therapy were specified:

1. psychoeducation;

2. supportive
psychotherapy (with or
without a
psychoeducational
component);
physiological therapies;
behaviour therapy;
cognitive therapy;
cognitive behaviour
therapy (CBT);
third-wave CBT; and
psychodynamic
therapies.

o vk w

© N

Groups were defined by the
theoretical basis of each
therapy (e.g. CBT aims to
modify maladaptive thoughts
through cognitive
restructuring) and the
component techniques used.
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Step Considerations Examples
Logic models may help structure
the synthesis (see Chapter 2,
Section 2.5.1 and Chapter 17,
Section 17.2.1).
2b. Define For groups based on ‘how much’ of  In reviews of exercise, intensity
levels for an intervention is used (e.g. dose or may be defined by training time
groups based  intensity), criteria are needed to (session length, frequency,
on dose or quantify each group. This may be program duration), amount of
intensity. straightforward for easy-to-quantify work (e.g. repetitions), and
characteristics, but more complex  effort/energy expenditure
for characteristics that are hard to (exertion, heart rate) (Regnaux
quantify (e.g. duration or intensity et al 2015).
of rehabilitation or psychological In a review of organized
therapy). inpatient care for stroke, acute
The levels should be based on how  stroke units were categorized
the intervention is used in practice  as ‘intensive’, ‘semi-intensive’
(e.g. cut-offs for low and high doses  or ‘non-intensive’ based on
of a supplement based on whether the unit had
recommended nutrientintake), or  continuous monitoring, high
on a rationale for how the nurse staffing, and life support
intervention might work. facilities (Stroke Unit Trialists
Collaboration 2013).
3. Determine In some fields, intervention Generic systems
whether there taxonomies and frameworks have The behaviour change
isan existing  been fje_jvelpped for l‘abelling and technique (BCT) taxonomy
system for describing interventions, and these (Michie et al 2013) categorizes
grouping can make it easier for those usinga .+ ention elements such as

interventions.

Consider this
step with step
2a.

review to interpret and apply
findings.

Using an agreed system is
preferable to developing new
groupings. Existing systems should
be assessed for relevance and
usefulness. The most useful
systems:

e useterminology thatis
understood by those using or
implementing the intervention;

e are developed systematically
and based on consensus,
preferably with stakeholders

goal setting, self-monitoring
and social support. A protocol
for a review of social media
interventions used this
taxonomy to describe
interventions and examine
different BCTs as potential
effect modifiers (Welch et al
2018).

The behaviour change wheel
has been used to group
interventions (or components)
by function (e.g. to educate,
persuade, enable) (Michie et al
2011). This system was used to
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Step Considerations Examples
including clinicians, patients, describe the components of
policy makers, and researchers;  dietary advice interventions
and (Desroches et al 2013).
e have been validated through Specific systems
successful use in a range of Multiple reviews have used the
gppllcatlon§ (|de§lly, including - sensus-based taxonomy
in systematic reviews). developed by the Prevention of
Systems for grouping interventions  Falls Network Europe
may be generic, widely applicable (ProFaNE) (e.g. (Verheyden et al
across clinical areas, or specifictoa 2013, Kendrick et al 2014). The
condition or intervention type. taxonomy specifies broad
Some Cochrane Groups groups (e.g. exercise,
recommend specific taxonomies. medication,
environment/assistive
technology) within which are
more specific groups (e.g.
exercise: gait, balance and
functional training; flexibility;
strength and resistance) (Lamb
etal2011).
4. Plan how Decide whether it is useful to pool In a review of exercise for knee

the specified
groups will be

all interventions in a single meta-
analysis (‘lumping’), within which

osteoarthritis, the different
categories of exercise were

usedin specific characteristics can be combined in a single meta-
synthesisand  explored as effect modifiers (e.g.in  analysis, addressing the
reporting. subgroups). Alternatively, if pooling question ‘what is the effect of
all interventions is unlikely to exercise on knee
address a useful question, separate  osteoarthritis?’. The categories
synthesis of specific interventions were also analysed as
may be more appropriate subgroups within the meta-
(‘splitting’). analysis to explore whether the
Determining the right analytic effect‘size varied by type of
approach is discussed further in exercise (Fransen et al 2015).
Chapter 2, Section 2.3.2. Other subgroup analyses
examined mode of delivery and
dose.
5. Decide how Some interventions, especially Grouping by main
to group those considered ‘complex’, include component: In a review of

interventions
with multiple
components

multiple components that could
also be implemented
independently (Guise et al 2014,
Lewin et al 2017). These

psychological therapies for
panic disorder, two of the eight
eligible therapies
(psychoeducation and
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Step

Considerations

Examples

or co-
interventions.

components might be eligible for
inclusion in the review alone, or
eligible only if used alongside an
eligible intervention.

Options for considering multi-
component interventions may
include the following.

e Identifying intervention
components for meta-
regression or a components-
based network meta-analysis
(see Chapter 11 and Welton et al
(2009), Caldwell and Welton
(2016), Higgins et al (2019).

e Grouping based on the ‘main’
intervention component
(Caldwell and Welton 2016).

e Specifying a separate group
(‘multi-component
interventions’). ‘Lumping’ multi-
component interventions
together may provide
information about their effects
in general; however, this
approach may lead to
unexplained heterogeneity
and/or inability to identify
which components are effective
(Caldwell and Welton 2016).

e Reporting results study by
study. An option if components
are expected to be so diverse
that synthesis will not be
interpretable.

e Excluding multi-component
interventions. An option if the
effect of the intervention of
interest cannot be discerned.
This approach may reduce the
relevance of the review.

The first two approaches may be
challenging but are likely to be

supportive psychotherapy)
could be used alone or as part
of a multi-component therapy.
When accompanied by another
eligible therapy, the
intervention was categorized as
the other therapy (i.e.
psychoeducation + cognitive
behavioural therapy was
categorized as coghnitive
behavioural therapy) (Pompoli
etal2016).

Separate group: In a review of
psychosocial interventions for
smoking cessation in
pregnancy, two approaches
were used. All intervention
types were included in a single
meta-analysis with subgroups
for multi-component, single
and tailored interventions.
Separate meta-analyses were
also performed for each
intervention type, with
categorization of multi-
component interventions
based on the ‘main’ component
(Chamberlain et al 2017).
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Step Considerations Examples

most useful (Caldwell and Welton

2016).

See Section 3.2.3.1. for the special

case of when a co-intervention is

administered in both treatment

arms.
6. Build in Consider grouping interventions at  In a review of psychosocial
contingencies more than one level, so that studies interventions for smoking
by specifying  of a broader group of interventions  cessation, the authors planned
both specific ~ can be synthesized if too few to group any psychosocial

and broader
intervention
groups.

studies are identified for synthesis
in more specific groups. This will
provide flexibility where review
authors anticipate few studies
contributing to specific groups (e.g.
in reviews with diverse
interventions, additional diversity
in other PICO elements, or few
studies overall, see also Chapter 2,
Section 2.5.3).

intervention in a single
comparison (addressing the
higher level question of
whether, on average,
psychosocial interventions are
effective). Given that sufficient
data were available, they also
presented separate meta-
analyses to examine the effects
of specific types of
psychosocial interventions (e.g.
counselling, health education,
incentives, social support)
(Chamberlain et al 2017).

3.2.3 Defining which comparisons will be made

When articulating the PICO for each synthesis, defining the intervention groups alone is not
sufficient for complete specification of the planned syntheses. The next step is to define the
comparisons that will be made between the intervention groups. Setting aside for a
moment more complex analyses such as network meta-analyses, which can
simultaneously compare many groups (Chapter 11), standard meta-analysis (Chapter 10)
aims to draw conclusions about the comparative effects of two groups at a time (i.e. which
of two intervention groups is more effective?). These comparisons form the basis for the
syntheses that will be undertaken if data are available. Cochrane Reviews sometimes
include one comparison, but most often include multiple comparisons. Three commonly
identified types of comparisons include the following (Davey et al 2011).

e Intervention versus placebo (e.g. placebo drug, sham surgical procedure, psychological
placebo). Placebos are most commonly used in the evaluation of pharmacological
interventions, but may be also be used in some non-pharmacological evaluations. For
example:
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o newer generation antidepressants versus placebo (Hetrick et al 2012); and
o vertebroplasty for osteoporotic vertebral compression fractures versus
placebo (sham procedure) (Buchbinder et al 2018).

e Intervention versus control (e.g. no intervention, wait-list control, usual care). Both
intervention arms may also receive standard therapy. For example:

o chemotherapy or targeted therapy plus best supportive care (BSC) versus
BSC for palliative treatment of esophageal and gastroesophageal-junction
carcinoma (Janmaat et al 2017); and

o personalized care planning versus usual care for people with long-term
conditions (Coulter et al 2015).

e Intervention A versus intervention B. A comparison of active interventions may include
comparison of the same intervention delivered at different time points, for different
lengths of time or different doses, or two different interventions. For example:

o early (commenced at less than two weeks of age) versus late (two weeks of
age or more) parenteral zinc supplementation in term and preterm infants
(Taylor et al 2017);

o highintensity versus low intensity physical activity or exercise in people with
hip or knee osteoarthritis (Regnaux et al 2015);

o multimedia education versus other education for consumers about
prescribed and over the counter medications (Ciciriello et al 2013).

The first two types of comparisons aim to establish the effectiveness of an intervention,
while the last aims to compare the effectiveness of two interventions. However, the
distinction between the placebo and control is often arbitrary, since any differences in the
care provided between trials with a control arm and those with a placebo arm may be
unimportant, especially where ‘usual care’ is provided to both. Therefore, placebo and
control groups may be determined to be similar enough to be combined for synthesis.

In reviews including multiple intervention groups, many comparisons are possible. In some
of these reviews, authors seek to synthesize evidence on the comparative effectiveness of
all their included interventions, including where there may be only indirect comparison of
some interventions across the included studies (Chapter 11, Section 11.2.1). However, in
many reviews including multiple intervention groups, a limited subset of the possible
comparisons will be selected. The chosen subset of comparisons should address the most
important clinical and research questions. For example, if an established intervention (or
dose of an intervention) is used in practice, then the synthesis would ideally compare novel
or alternative interventions to this established intervention, and not, for example, to no
intervention.

3.2.3.1 Dealing with co-interventions

Planning is needed for the special case where the same supplementary intervention is
delivered to both the intervention and comparator groups. A supplementary intervention
is an additional intervention delivered alongside the intervention of interest, such as
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massage in a review examining the effects of aromatherapy (i.e. aromatherapy plus
massage versus massage alone). In many cases, the supplementary intervention will be
unimportant and can be ignored. In other situations, the effect of the intervention of
interest may differ according to whether participants receive the supplementary therapy.
For example, the effect of aromatherapy among people who receive a massage may differ
from the effect of the aromatherapy given alone. This will be the case if the intervention of
interest interacts with the supplementary intervention leading to larger (synergistic) or
smaller (dysynergistic/antagonistic) effects than the intervention of interest alone (Squires
et al 2013). While qualitative interactions are rare (where the effect of the intervention is in
the opposite direction when combined with the supplementary intervention), it is possible
that there will be more variation in the intervention effects (heterogeneity) when
supplementary interventions are involved, and it is important to plan for this. Approaches
for dealing with this in the statistical synthesis may include fitting a random-effects meta-
analysis model that encompasses heterogeneity (Chapter 10, Section 10.10.4), or
investigating whether the intervention effect is modified by the addition of the
supplementary intervention through subgroup analysis (Chapter 10, Section 10.11.2).

3.2.4 Selecting, prioritizing and grouping review outcomes

3.2.4.1 Selecting review outcomes

Broad outcome domains are decided at the time of setting up the review PICO (see Chapter
2). Once the broad domains are agreed, further specification is required to define the
domains to facilitate reporting and synthesis (i.e. the PICO for comparison) (see Chapter 2,
Section 2.3). The process for specifying and grouping outcomes largely parallels that used
for specifying intervention groups.

Reporting of outcomes should rarely determine study eligibility for a review. In
particular, studies should not be excluded because they do not report results of an outcome
they may have measured, or provide ‘no usable data’ (MECIR Box 3.2.d). This is essential to
avoid bias arising from selective reporting of findings by the study authors (see Chapter 13).
However, in some circumstances, the measurement of certain outcomes may be a study
eligibility criterion. This may be the case, for example, when the review addresses the
potential for an intervention to prevent a particular outcome, or when the review addresses
a specific purpose of an intervention that can be used in the same population for different
purposes (such as hormone replacement therapy, or aspirin).

MECIR Box 3.2.d Relevant expectations for conduct of intervention reviews

C8: Clarifying role of outcomes (Mandatory)

Clarify in advance whether Outcome measures should not always form part of the

outcomes listed under ‘Criteria  criteria for including studies in a review. However, some

for considering studies for this reviews do legitimately restrict eligibility to specific

review’ are used as criteria for outcomes. For example, the same intervention may be

including studies (rather than as studied in the same population for different purposes

a list of the outcomes of interest ~ (e.g. hormone replacement therapy, or aspirin); or a
review may address specifically the adverse effects of an
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within whichever studies are
included).

intervention used for several conditions. If authors do
exclude studies on the basis of outcomes, care should be
taken to ascertain that relevant outcomes are not
available because they have not been measured rather
than simply not reported.

C14: Predefining outcome domains (Mandatory)

Define in advance outcomes
that are critical to the review,
and any additional important
outcomes.

Full specification of the outcomes includes consideration
of outcome domains (e.g. quality of life) and outcome
measures (e.g. SF-36). Predefinition of outcome reduces
the risk of selective outcome reporting. The critical
outcomes should be as few as possible and should
normally reflect at least one potential benefit and at
least one potential area of harm. It is expected that the
review should be able to synthesize these outcomes if
eligible studies are identified, and that the conclusions of
the review will be based largely on the effects of the
interventions on these outcomes. Additional important
outcomes may also be specified. Up to seven critical and
important outcomes will form the basis of the GRADE
assessment and summarized in the review’s abstract and
other summary formats, although the review may
measure more than seven outcomes.

C15: Choosing outcomes (Mandatory)

Choose only outcomes that are
critical or important to users of
the review such as healthcare
consumers, health professionals
and policy makers.

Cochrane Reviews are intended to support clinical
practice and policy, and should address outcomes that
are critical or important to consumers. These should be
specified at protocol stage. Where available, established
sets of core outcomes should be used. Patient-reported
outcomes should be included where possible. It is also
important to judge whether evidence of resource use and
costs might be an important component of decisions to
adopt the intervention or alternative management
strategies around the world. Large numbers of
outcomes, while sometimes necessary, can make reviews
unfocused, unmanageable for the user, and prone to
selective outcome reporting bias. Biochemical, interim
and process outcomes should be considered where they
are important to decision makers. Any outcomes that
would not be described as critical or important can be
left out of the review.
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C16: Predefining outcome measures (Highly desirable)

Define in advance details of Having decided what outcomes are of interest to the
what will constitute acceptable  review, authors should clarify acceptable ways in which
outcome measures (e.g. these outcomes can be measured. It may be difficult,
diagnostic criteria, scales, however, to predefine adverse effects.

composite outcomes).

In general, systematic reviews should aim to include outcomes that are likely to be
meaningful to the intended users and recipients of the reviewed evidence. This may
include clinicians, patients (consumers), the general public, administrators and policy
makers. Outcomes may include survival (mortality), clinical events (e.g. strokes or
myocardial infarction), behavioural outcomes (e.g. changes in diet, use of services),
patient-reported outcomes (e.g. symptoms, quality of life), adverse events, burdens (e.g.
demands on caregivers, frequency of tests, restrictions on lifestyle) and economic
outcomes (e.g. cost and resource use). It is critical that outcomes used to assess adverse
effects as well as outcomes used to assess beneficial effects are among those addressed by
areview (see Chapter 19).

Outcomes that are trivial or meaningless to decision makers should not be included in
Cochrane Reviews. Inclusion of outcomes that are of little or no importance risks
overwhelming and potentially misleading readers. Interim or surrogate outcomes
measures, such as laboratory results or radiologic results (e.g. loss of bone mineral content
as a surrogate for fractures in hormone replacement therapy), while potentially helpful in
explaining effects or determining intervention integrity (see Chapter 5, Section 5.3.4.1), can
also be misleading since they may not predict clinically important outcomes accurately.
Many interventions reduce the risk for a surrogate outcome but have no effect or have
harmful effects on clinically relevant outcomes, and some interventions have no effect on
surrogate measures but improve clinical outcomes.

Various sources can be used to develop a list of relevant outcomes, including input from
consumers and advisory groups (see Chapter 2), the clinical experiences of the review
authors, and evidence from the literature (including qualitative research about outcomes
important to those affected (see Chapter 21)). A further driver of outcome selection is
consideration of outcomes used in related reviews. Harmonization of outcomes across
reviews addressing related questions facilitates broader evidence synthesis questions
being addressed through the use of Overviews of reviews.

Outcomes considered to be meaningful, and therefore addressed in a review, may not have
been reported in the primary studies. For example, quality of life is an important outcome,
perhaps the most important outcome, for people considering whether or not to use
chemotherapy for advanced cancer, even if the available studies are found to report only
survival (see Chapter 18). A further example arises with timing of the outcome
measurement, where time points determined as clinically meaningful in a review are not
measured in the primary studies. Including and discussing all important outcomes in a
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review will highlight gaps in the primary research and encourage researchers to address
these gaps in future studies.

3.2.4.2 Prioritizing review outcomes

Once a full list of relevant outcomes has been compiled for the review, authors should
prioritize the outcomes and select the outcomes of most relevance to the review question.
The GRADE approach to assessing the certainty of evidence (see Chapter 14) suggests that
review authors separate outcomes into those that are ‘critical’, ‘important’ and ‘not
important’ for decision making.

The critical outcomes are the essential outcomes for decision making, and are those that
would form the basis of a ‘Summary of findings’ table or other summary versions of the
review, such as the Abstract or Plain Language Summary. ‘Summary of findings’ tables
provide key information about the amount of evidence for important comparisons and
outcomes, the quality of the evidence and the magnitude of effect (see Chapter 14, Section
14.1). There should be no more than seven outcomes included in a ‘Summary of findings’
table, and those outcomes that will be included in summaries should be specified at the
protocol stage. They should generally not include surrogate or interim outcomes. They
should not be chosen on the basis of any anticipated or observed magnitude of effect, or
because they are likely to have been addressed in the studies to be reviewed. Box 3.2.c
summarizes the principal factors to consider when selecting and prioritizing review
outcomes.

Box 3.2.c Factors to consider when selecting and prioritizing review outcomes

e Consider outcomes relevant to all potential decision makers.

e Critical outcomes are those that are essential for decision making, and should
usually have an emphasis on patient-important outcomes and be determined by
core outcomes sets.

e Additional outcomes important to decision makers may also be included in the
review. Any outcomes not considered important to decision makers should be
excluded from the review.

e Up to seven critical and important outcomes should be selected for inclusion in
summary versions of the review, including ‘Summary of findings’ tables, Abstracts
and Plain Language Summaries. Remember that summaries may be read alone, and
should include the most important outcomes for decision makers.

e Ensure that outcomes cover potential as well as actual adverse effects.

3.2.4.3 Defining and grouping outcomes for synthesis

Table 3.2.c outlines a process for planning for the diversity in outcome measurement that
may be encountered in the studies included in a review and which can complicate, and
sometimes prevent, synthesis. Research has repeatedly documented inconsistency in the
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outcomes measured across trials in the same clinical areas (Harrison et al 2016, Williamson
et _al 2017). This inconsistency occurs across all aspects of outcome measurement,
including the broad domains considered, the outcomes measured, the way these outcomes
are labelled and defined, and the methods and timing of measurement. For example, a
review of outcome measures used in 563 studies of interventions for dementia and mild
cognitive impairment found that 321 unique measurement methods were used for 1278
assessments of cognitive outcomes (Harrison et al 2016). Initiatives like COMET (Core
Outcome Measures in Effectiveness Trials) aim to encourage standardization of outcome
measurement across trials (Williamson et al 2017), but these initiatives are comparatively
new and review authors will inevitably encounter diversity in outcomes across studies.

The process begins by describing the scope of each outcome domain in sufficient detail to
enable outcomes fromincluded studies to be categorized (Table 3.2.c Step 1). This step may
be straightforward in areas for which core outcome sets (or equivalent systems) exist (Table
3.2.c Step 2). The methods and timing of outcome measurement also need to be specified,
giving consideration to how differences across studies will be handled (Table 3.2.c Steps 3
and 4). Subsequent steps consider options for dealing with studies that report multiple
measures within an outcome domain (Table 3.2.c Step 5), planning how outcome domains
will be used in synthesis (Table 3.2.c Step 6), and building in contingencies to maximize
potential to synthesize (Table 3.2.c Step 7).
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Step

Considerations

Examples

1. Fully specify
outcome domains.

For each outcome domain, provide a short label (e.g. cognition,
consumer evaluation of care) and describe the domain in
sufficient detail to enable eligible outcomes from each included
study to be categorized. The definition should be based on the
concept (or construct) measured, that is ‘what’ is measured.
‘When’ and ‘how’ the outcome is measured will be considered
in subsequent steps.

Outcomes can be defined hierarchically, starting with very
broad groups (e.g. physiological/clinical outcomes, life impact,
adverse events), then outcome domains (e.g. functioning and
perceived health status are domains within ‘life impact’). Within
these may be narrower domains (e.g. physical function,
cognitive function), and then specific outcome measures (Dodd
et al 2018). The level at which outcomes are grouped for
synthesis alters the question addressed, and so decisions
should be guided by the review objectives.

In specifying outcome domains:

e definitions should reflect existing systems if available, or
relevant literature and terminology understood by decision
makers;

e where outcomes are likely to be inconsistently labelled and
described, listing examples may convey the scope of the
domain;

e consider the level at which domains will be defined (broad
versus narrow) and the implications for reporting and

This is an archived version of the Handbook.

In a review of computer-based interventions for
sexual health promotion, three broad outcome
domains were defined (cognitions, behaviours,
biological) based on a conceptual model of how
the intervention might work. Each domain
comprised more specific domains and outcomes
(e.g. condom use, seeking health services such as
STl testing); listing these helped define the broad
domains and guided categorization of the diverse
outcomes reported in included studies (Bailey et
al 2010).

In a protocol for a review of social media
interventions for improving health, the rationale
for synthesizing broad groupings of outcomes
(e.g. health behaviours, physical health) was
based on prediction of a common underlying
mechanism by which the intervention would
work, and the review objective, which focused on
overall health rather than specific outcomes
(Welch et al 2018).
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Step

Considerations Examples

2. Determine
whether there is an
existing system for
identifying and
grouping
important
outcomes.

synthesis: combining diverse outcomes may lead to
unexplained heterogeneity whereas narrowly specified
outcomes may prevent synthesis when few studies report
specific measures;

e acausal path or logic model may help identify logical
groupings of related outcomes for reporting and analysis,
and alternative levels at which to synthesize.

Systems for categorizing outcomes include core outcome sets  In a review of combined diet and exercise for
including the COMET and ICHOM initiatives, and outcome preventing gestational diabetes mellitus, a core
taxonomies (Dodd et al 2018). These systems define agreed outcome set agreed by the Cochrane Pregnancy
outcomes that should be measured for specific conditions and Childbirth group was used (Shepherd et al
(Williamson et al 2017).These systems can be used to 2017).

standardize the varied outcome labels used across studies and
enable grouping and comparison (Kirkham et al 2013). Agreed
terminology may help decision makers interpret review

In a review of decision aids for people facing
health treatment or screening decisions (Stacey
etal2017), outcome domains were based on

findings. criteria for evaluating decision aids agreed in the
The COMET website provides a database of core outcome sets  International Patient Decision Aids Standards
agreed or in development. Some Cochrane Groups have (IPDAS). Doing so helped to assess the use of aids
developed their own outcome sets. While the availability of across diverse clinical decisions.

outcome sets and taxonomies varies across clinical areas,
several taxonomies exist for specifying broad outcome domains
(e.g. Dodd et al (2018), ICHOM (2018).

The Cochrane Consumers and Communication
Group has an agreed taxonomy to guide
specification of outcomes of importance in
evaluating communication interventions
(Cochrane Consumers & Communication Group).
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Step

Considerations

Examples

3. Define the
outcome time
points.

4. Specify the
measurement tool
or measurement
method.

A key attribute of defining an outcome is specifying the time of
measurement. In reviews, time frames, and not specific time
points, are often specified to handle the likely diversity in
timing of outcome measurement across studies (e.g. a
‘medium-term’ time frame might be defined as including
outcomes measured between 6 and 12 months).

In specifying outcome timing:

focus on ‘clinically meaningful’ time points (e.g.
considering the course of the condition over time and
duration of the intervention may determine whether short-
term or long-term outcomes are important);

consider whether there are agreed or accepted outcome
time points (e.g. standards in a clinical area such as an NIH
task force suggestion for at least 6 to 12 months follow-up
for chronic low back pain (Deyo et al 2014), or core
outcome sets (Williamson et al 2017);

consider carefully the width of the time frame (e.g. what
constitutes ‘short term’ for this review?). Narrow time
frames may lead to few studies in the synthesis. Broad time
frames may lead to multiplicity (see Step 5) and difficulties
with interpretation if the timing is very diverse across
studies.

For each outcome domain, specify:

measurement methods or tools that provide an appropriate
assessment of the domain or specific outcome (e.g.
including clinical assessment, laboratory tests, objective
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In a review of psychological therapies for panic
disorder, the main outcomes were ‘short-term’
(<6 months from treatment commencement).
‘Long-term’ outcomes (>6 months from treatment
commencement) were considered important, but
not specified as critical because of concerns of
participant attrition (Pompoli et al 2018).

In contrast, in a review of antidepressants, a
clinically meaningful time frame of 6 to 12 months
might be specified for the critical outcome
‘depression’, since this is the recommended
treatment duration. However, it may be
anticipated that many studies will be of shorter
duration with short-term follow-up, so an
additional important outcome of ‘depression (<3
months)’ might also be specified.

In a review of interventions to support women to
stop smoking, objective (biochemically validated)
and subjective (self-report) measures of smoking
cessation were specified separately to examine
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Step

Considerations

Examples

5. Specify how
multiplicity of
outcomes will be
handled.

measures, and patient-reported outcome measures
(PROMS));

whether different methods or tools are comparable
measures of a domain, which has implications for synthesis
(Step 6).

Minimum criteria for inclusion of a measure may include:

adequate evidence of reliability (e.g. consistent scores
across time and raters when the outcome is unchanged),
and validity (e.g. comparable results to similar measures,
including a gold standard if available); and

for self-reported measures, items that cover the
outcome/domain and are developed using theory, empirical
evidence and consumer involvement.

Measures may be identified from core outcome sets (e.g.
Williamson et al (2017), ICHOM (2018) or systematic reviews of

instruments (see (COnsensus-based Standards for the selection
of health Measurement INstruments (COSMIN) initiative) for a

database of examples).

For a particular domain, multiple outcomes within a study may
be available for inclusion. This may arise from:

multiple outcomes measured within a domain (e.g.
‘anxiety’ and ‘depression’ in a ‘mental health’ domain);
multiple methods to measure the outcome (e.g. self-
reported depression, clinician-rated depression), or
tools/instruments (e.g. Hamilton Depression Rating Scale,
Beck Depression Inventory), as well as their subscales;
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bias due to the method used to measure the
outcome (Step 6) (Chamberlain et al 2017).

In a review of high-intensity versus low-intensity
exercise for osteoarthritis, measures of pain were
selected based on relevance of the content and
properties of the measurement tool (i.e. evidence
of validity and reliability) (Regnaux et al 2015).

The following hierarchy was specified to select
one outcome per domain in a review examining
the effects of portion, package or tableware size
(Hollands et al 2015):

e the study’s primary outcome;

e the outcome that was most proximal to the
health outcome in the context of the specific
intervention;
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Step

Considerations

Examples

e multiple time points measured within a time frame.
Effects of the intervention calculated from these different
sources of multiplicity are statistically dependent, since they
have been calculated using the same participants. To deal with
this dependency, select only one outcome per study for a
particular comparison, or use a meta-analysis method that
accounts for the dependency (see Step 6).

Pre-specify the method of selection from multiple outcomes or
measures in the protocol, using an approach that is
independent of the result (see Chapter 9, Table 9.3.c) (Lépez-
Lopez et al 2018). Document all eligible outcomes or measures
in the ‘Characteristics of included studies’ table, noting which
was selected and why.

Multiplicity can arise from the reporting of multiple analyses of
the same outcome (e.g. analyses that do and do not adjust for
prognostic factors; intention-to-treat and per-protocol
analyses) and multiple reports of the same study (e.g. journal
articles, conference abstracts). Approaches for dealing with this
type of multiplicity should also be specified in the protocol
(Lopez-Lopez et al 2018).

It may be difficult to anticipate all forms of multiplicity when
developing a protocol. Any post-hoc approaches used to select
outcomes or results should be noted in the ‘Differences
between protocol and review’ section.

This is an archived version of the Handbook.

e the outcome that provided the largest-scale
measure of the domain (e.g. total amount of
food consumed selected ahead of amount of
vegetables consumed).

Selection of the outcome was made blinded to
the results. All available outcome measures were
documented in the ‘Characteristics of included
studies’ table.

In a review of audit and feedback for healthcare
providers, the outcome domains were ‘provider
performance’ (e.g. compliance with
recommended use of a laboratory test) and
‘patient health outcomes’ (e.g. smoking status,
blood pressure) (lvers et al 2012). For each
domain, outcomes were selected using the
following hierarchy:

e thestudy’s primary outcome;

e the outcome used in the sample size
calculation; and

e the outcome with the median effect.
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Step

Considerations

Examples

6. Plan how the
specified outcome
domains will be
used in the
synthesis.

When different measurement methods or tools have been used
across studies, consideration must be given to how these will
be synthesized. Options include the following.

e Synthesize different measures of the same outcome (or
outcome domain) together. This approach is likely to
maximize the potential to synthesize. A subgroup or
sensitivity analysis might be undertaken to examine if the
effects are modified by, or robust to, the type of
measurement method or tool (Chapter 10, Sections 10.11.2
and 10.14). There may be increased heterogeneity,
warranting use of a random-effects model (Chapter 10,
Section 10.10.4).

e Synthesize each outcome measure separately (e.g. separate
meta-analyses of Beck’s Depression Inventory and Hamilton
Depression Rating Scale). However, when the measurement
methods all provide a measure of the same domain,
multiple meta-analyses can lead to difficulties in
interpretation and an increase in the type | error rate
(Bender et al 2008, Lopez-Lopez et al 2018).

e Include all the available effect estimates, using a meta-
analysis method that models or accounts for the
dependency. This option has the advantage of using all
information which may lead to greater precision in
estimating the intervention effects (Lopez-Lopez et al 2018).
Options include multivariate meta-analysis (Mavridis and
Salanti 2013), multilevel models (Konstantopoulos 2011) or
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In a review of interventions to support women to
stop smoking, separate outcome domains were
specified for biochemically validated measures of
smoking and self-report measures. The two
domains were meta-analysed together, but
sensitivity analyses were undertaken restricting
the meta-analyses to studies with only
biochemically validated outcomes, to examine if
the results were robust to the method of
measurement (Chamberlain et al 2017).

In a review of psychological therapies for youth
internalizing and externalizing disorders, most
studies contributed multiple effects (e.g. in one
meta-analysis of 443 studies, there were 5139
included measures). The authors used multilevel
modelling to address the dependency among
multiple effects contributed from each study
(Weisz et al 2017).
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Step

Considerations

Examples

7. Where possible,
build in
contingencies by
specifying both
specific and
broader outcome
domains.

robust variance estimation (Hedges et al 2010) (see Lopez-
Lopez et al (2018) for further discussion).

Consider building in flexibility to group outcomes at different
levels or time intervals. Inflexible approaches can undermine
the potential to synthesize, especially when few studies are
anticipated, or there is likely to be diversity in the way
outcomes are defined and measured and the timing of
measurement. If insufficient studies report data for meaningful
synthesis using the narrower domains, the broader domains
can be used (see also Chapter 2, Section 2.5.3).

Consider a hypothetical review aiming to examine
the effects of behavioural psychological
interventions for the treatment of overweight and
obese adults. A specific outcome is body mass
index (BMI). However, also specifying a broader
outcome domain ‘indicator of body mass’ will
facilitate synthesis in the circumstance where few
studies report BMI, but most report an indicator
of body mass (such as weight or waist
circumference). This is particularly important
when few studies may be anticipated or there is
expected diversity in the measurement methods
or tools.
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3.3 Determining which study designs to include

Some study designs are more appropriate than others for answering particular questions.
Authors need to consider a priori what study designs are likely to provide reliable data with
which to address the objectives of their review (MECIR Box 3.3.a). Sections 3.3.1 and 3.3.2
cover randomized and non-randomized designs for assessing treatment effects; Chapter 17
(Section 17.2.5) discusses other study designs in the context of addressing intervention
complexity.

MECIR Box 3.3.a Relevant expectations for conduct of intervention reviews

C9: Predefining study designs (Mandatory)

Define in advance the eligibility — Predefined, unambiguous eligibility criteria are a

criteria for study designs in a fundamental prerequisite for a systematic review. This is
clear and unambiguous way, particularly important when non-randomized studies are
with a focus on features of a considered. Some labels commonly used to define study
study’s design rather than designs can be ambiguous. For example a ‘double blind’

design labels. study may not make it clear who was blinded; a ‘case-

control’ study may be nested within a cohort, or be
undertaken in a cross-sectional manner; or a
‘prospective’ study may have only some features defined
or undertaken prospectively.

C11: Justifying choice of study designs (Mandatory)

Justify the choice of eligible It might be difficult to address some interventions or

study designs. some outcomes in randomized trials. Authors should be
able to justify why they have chosen either to restrict the
review to randomized trials or to include non-
randomized studies. The particular study designs
included should be justified with regard to
appropriateness to the review question and with regard
to potential for bias.

3.3.1 Including randomized trials

Because Cochrane Reviews address questions about the effects of health care, they focus
primarily on randomized trials and randomized trials should be included if they are feasible
forthe interventions of interest (MECIR Box 3.3.b). Randomization is the only way to prevent
systematic differences between baseline characteristics of participants in different
intervention groups in terms of both known and unknown (or unmeasured) confounders
(see Chapter 8), and claims about cause and effect can be based on their findings with far
more confidence than almost any other type of study. For clinical interventions, deciding
who receives an intervention and who does not is influenced by many factors, including

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook



This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

prognostic factors. Empirical evidence suggests that, on average, non-randomized studies
produce effect estimates that indicate more extreme benefits of the effects of health care
than randomized trials. However, the extent, and even the direction, of the bias is difficult
to predict. These issues are discussed at length in Chapter 24, which provides guidance on
when it might be appropriate to include non-randomized studies in a Cochrane Review.

Practical considerations also motivate the restriction of many Cochrane Reviews to
randomized trials. In recent decades there has been considerable investment
internationally in establishing infrastructure to index and identify randomized trials.
Cochrane has contributed to these efforts, including building up and maintaining a
database of randomized trials, developing search filters to aid their identification, working
with MEDLINE to improve tagging and identification of randomized trials, and using
machine learning and crowdsourcing to reduce author workload in identifying randomized
trials (Chapter 4, Section 4.6.6.2). The same scale of organizational investment has not (yet)
been matched for the identification of other types of studies. Consequently, identifying and
including other types of studies may require additional efforts to identify studies and to
keep the review up to date, and might increase the risk that the result of the review will be
influenced by publication bias. This issue and other bias-related issues that are important
to consider when defining types of studies are discussed in detail in Chapter 7 and Chapter
13.

Specific aspects of study design and conduct should be considered when defining eligibility
criteria, even if the review is restricted to randomized trials. For example, whether cluster-
randomized trials (Chapter 23, Section 23.1) and crossover trials (Chapter 23, Section 23.2)
are eligible, as well as other criteria for eligibility such as use of a placebo comparison
group, evaluation of outcomes blinded to allocation sequence, or a minimum period of
follow-up. There will always be a trade-off between restrictive study design criteria (which
might result in the inclusion of studies that are at low risk of bias, but very few in number)
and more liberal design criteria (which might result in the inclusion of more studies, but at
a higher risk of bias). Furthermore, excessively broad criteria might result in the inclusion
of misleading evidence. If, for example, interest focuses on whether a therapy improves
survival in patients with a chronic condition, it might be inappropriate to look at studies of
very short duration, except to make explicit the point that they cannot address the question
of interest.

MECIR Box 3.3.b Relevant expectations for conduct of intervention reviews

C10: Including randomized trials (Mandatory)

Include randomized trials as Randomized trials are the best study design for
eligible for inclusion in the evaluating the efficacy of interventions. If it is feasible to
review, if it is feasible to conduct them to evaluate questions that are being

conduct them to evaluate the addressed by the review, they must be considered

interventions and outcomes of  eligible for the review. However, appropriate exclusion

interest. criteria may be putin place, for example regarding length
of follow-up.
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3.3.2 Including non-randomized studies

The decision of whether non-randomized studies (and what type) will be included is
decided alongside the formulation of the review PICO. The main drivers that may lead to
the inclusion of non-randomized studies include: (i) when randomized trials are unable to
address the effects of the intervention on harm and long-term outcomes or in specific
populations or settings; or (ii) for interventions that cannot be randomized (e.g. policy
change introduced in a single or small number of jurisdictions) (see Chapter 24). Cochrane,
in collaboration with others, has developed guidance for review authors to support their
decision about when to look for and include non-randomized studies (Schiinemann et al
2013).

Non-randomized designs have the commonality of not using randomization to allocate
units to comparison groups, but their different design features mean that they are variable
in their susceptibility to bias. Eligibility criteria should be based on explicit study design
features, and not the study labels applied by the primary researchers (e.g. case-control,
cohort), which are often used inconsistently ((Reeves et al 2017); see Chapter 24).

When non-randomized studies are included, review authors should consider how the
studies will be grouped and used in the synthesis. The Cochrane Non-randomized Studies
Methods Group taxonomy of design features (see Chapter 24) may provide a basis for
grouping together studies that are expected to have similar inferential strength and for
providing a consistent language for describing the study design.

Once decisions have been made about grouping study designs, planning of how these will
be used in the synthesis is required. Review authors need to decide whether it is useful to
synthesize results from non-randomized studies and, if so, whether results from
randomized trials and non-randomized studies should be included in the same synthesis
(for the purpose of examining whether study design explains heterogeneity among the
intervention effects), or whether the effects should be synthesized in separate comparisons
(Valentine and Thompson 2013). Decisions should be made for each of the different types
of non-randomized studies under consideration. Review authors might anticipate
increased heterogeneity when non-randomized studies are synthesized, and adoption of a
meta-analysis model that encompasses heterogeneity is wise (Valentine and Thompson
2013) (such as a random effects model, see Chapter 10, Section 10.10.4). For further
discussion of non-randomized studies, see Chapter 24.

3.4 Eligibility based on publication status and language

Chapter 4 contains detailed guidance on how to identify studies from a range of sources
including, but not limited to, those in peer-reviewed journals. In general, a strategy to
include studies reported in all types of publication will reduce bias (Chapter 7). There would
need to be a compelling argument for the exclusion of studies on the basis of their
publication status (MECIR Box 3.4.a), including unpublished studies, partially published
studies, and studies published in ‘grey’ literature sources. Given the additional challenge in
obtaining unpublished studies, it is possible that any unpublished studies identified in a
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given review may be an unrepresentative subset of all the unpublished studies in existence.
However, the bias this introduces is of less concern than the bias introduced by excluding
all unpublished studies, given what is known about the impact of reporting biases (see
Chapter 13 on bias due to missing studies, and Chapter 4, Section 4.3 for a more detailed
discussion of searching for unpublished and grey literature).

Likewise, while searching for, and analysing, studies in any language can be extremely
resource-intensive, review authors should consider carefully the implications for bias (and
equity, see Chapter 16) if they restrict eligible studies to those published in one specific
language (usually English). See Chapter 4 (Section 4.4.5) for further discussion of language
and other restrictions while searching.

MECIR Box 3.4.a Relevant expectations for conduct of intervention reviews

C12: Excluding studies based on publication status (Mandatory)

Include studies irrespective of Obtaining and including data from unpublished studies

their publication status, unless  (including grey literature) can reduce the effects of

exclusion is explicitly justified. publication bias. However, the unpublished studies that
can be located may be an unrepresentative sample of all
unpublished studies.
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Chapter 4: Searching for and
selecting studies

Carol Lefebvre, Julie Glanville, Simon Briscoe, Robin Featherstone, Anne Littlewood, Chris
Marshall, Maria-Inti Metzendorf, Anna Noel-Storr, Robin Paynter, Tamara Rader, James
Thomas, L. Susan Wieland; on behalf of the Cochrane Information Retrieval Methods Group

Key Points:

e Review authors should work closely, from the start of the protocol, with an experienced
medical/healthcare librarian or information specialist.

e Studies (not reports of studies) are included in Cochrane Reviews but identifying reports of
studies is currently the most convenient approach to identifying the majority of studies and
obtaining information about them and their results.

e The Cochrane Central Register of Controlled Trials (CENTRAL) and MEDLINE, together with
Embase (if access to Embase is available to the review team) should be searched for all
Cochrane Reviews.

e Additionally, for all Cochrane Reviews, the Specialized Register of the relevant Cochrane
Review Groups should be searched, either internally within the Review Group or via
CENTRAL.

e Trials registers should be searched for all Cochrane Reviews and other sources such as
regulatory agencies and clinical study reports (CSRs) are increasingly important for
identifying study results.

e Searches should aim for high sensitivity, which may result in relatively low precision.

e Search strategies should avoid using too many different search concepts but a wide variety
of search terms should be combined with OR within each included concept.

e Both free-text and subject headings (e.g. Medical Subject Headings (MeSH) and Emtree)
should be used.

e Published, highly sensitive, validated search filters to identify randomized trials should be
considered, such as the Cochrane Highly Sensitive Search Strategies for identifying
randomized trials in MEDLINE (but do not apply these randomized trial or human filters in
CENTRAL).
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Welch VA (editors). Cochrane Handbook for Systematic Reviews of Interventions version 6.3
(updated February 2022). Cochrane, 2022. Available from
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4.1 Introduction

Cochrane Reviews take a systematic and comprehensive approach to identifying studies that
meet the eligibility criteria for the review. This chapter outlines some general issues in
searching for studies; describes the main sources of potential studies; and discusses how to
plan the search process, design and carry out search strategies, manage references found
during the search process, correctly document the search process and select studies from the
search results.

This chapter aims to provide review authors with background information on all aspects of
searching for studies so that they can better understand the search process. All authors of
systematic reviews should, however, identify an experienced medical/healthcare librarian or
information specialist to provide support for the search process. The chapter also aims to
provide advice and guidance for medical/healthcare librarians and information specialists
(within and beyond Cochrane) involved in the search process to identify studies for inclusion
in systematic reviews.

This chapter focuses on searching for randomized trials. Many of the search principles
discussed, however, will also apply to other study designs. Considerations for searching for
non-randomized studies are discussed in Chapter 24 (see also Chapter 19 when these are
specifically for adverse effects). Other discussion of searching for specific types of evidence
appears in chapters dedicated to these types of evidence, such as Chapter 17 on intervention
complexity, Chapter 20 on economic evidence and Chapter 21 on qualitative evidence.

An online Technical Supplement to this chapter provides more detail on searching methods.

4.2 General issues

4.2.1 Role of the information specialist/librarian

Medical/healthcare librarians and information specialists have an integral role in the
production of Cochrane Reviews. There is increasing evidence of the involvement of
information specialists in systematic reviews (Spencer and Eldredge 2018) and evidence to
support the improvement in the quality of various aspects of the search process (Rethlefsen et
al 2015, Meert et al 2016, Metzendorf 2016, Aamodt et al 2019).

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook


http://www.training.cochrane.org/handbook
https://training.cochrane.org/handbook/current/chapter-24
https://training.cochrane.org/handbook/current/chapter-19
https://training.cochrane.org/handbook/current/chapter-17
https://training.cochrane.org/handbook/current/chapter-20
https://training.cochrane.org/handbook/current/chapter-21
https://training.cochrane.org/handbook/current/chapter-04-technical-supplement-searching-and-selecting-studies

This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

Most Cochrane Review Groups (CRGs) employ an information specialist to support authors. The
range of services, however, offered by CRGs and/or their information specialists varies
according to the resources available. Cochrane Review authors should, therefore, contact their
Cochrane Information Specialist at the earliest stage to find out what advice and support is
available to them. Authors conducting their own searches should seek advice from their
Cochrane Information Specialist not only on which sources to search, but also with respect to
the exact strategies to be run (see Section 4.4). If the CRG does not provide this service or
employ an information specialist, we recommend that review authors seek guidance from a
medical/healthcare librarian or information specialist, preferably one with experience in
supporting systematic reviews.

Cochrane Information Specialists are responsible for providing assistance to authors with
searching for studies for inclusion in their reviews, and for keeping up to date with Cochrane
methodological developments in information retrieval (Cochrane Information Specialist
Support Team 2021a). A key element of the role is the maintenance of a Specialized Register
for their Review Group, containing reports of trials relating to the group’s scope. Within the
limits of licensing restrictions, the content of these group registers is shared with users
worldwide via the Cochrane Central Register of Controlled Trials (CENTRAL), part of the
Cochrane Library (see Section 4.3.3).

Most CRGs offer support to authors in study identification from the early planning stage to the
final write-up of the review, and the support available may include some or all of the following:

e advising authors on which databases and other sources to search;

e designing, or providing guidance on designing, search strategies for the main bibliographic
databases and/or trials registers;

e runningsearches in databases and/or registers available to the information specialist;
e saving and collating search results, and sharing them with authors in appropriate formats;
e advising authors on how to run searches in other sources and how to download results;

e drafting, or assisting authors in drafting, the search methods sections of a Cochrane
Protocol and Review and/or Update;

e ensuring that Cochrane Protocols, Reviews and Updates meet the requirements set out in
the Methodological Expectations of Cochrane Intervention Reviews (MECIR) relating to
searching activities for reviews;

e organizing translations, or at least data extraction, of study reports where required to
enable authors to assess these reports for inclusion/exclusion in their reviews;
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e obtaining copies of trial reports for review teams when required (within copyright
legislation);

e providing advice and support to author teams on the use of reference management tools,
and other software used in review production, including review production tools such as
RevMan, Covidence and EPPI-Reviewer; and

e checking and formatting the references to included and/or excluded studies in line with the
Cochrane Style Manual.

The Cochrane Information Specialists’ Handbook contains further information about how
Cochrane Information Specialists can support authors (Cochrane Information Specialist
Support Team 2021b).

4.2.2 Minimizing bias

Systematic reviews require a thorough, objective and reproducible search of a range of sources
to identify as many eligible studies as possible (within resource limits). This is a major factor
distinguishing systematic reviews from traditional narrative reviews, which helps to minimize
bias and achieve more reliable estimates of effects and uncertainties. A search of MEDLINE
alone is not considered adequate. Research evidence indicates that not all known published
randomized trials are available in MEDLINE and that even if relevant records are in MEDLINE, it
can be difficult to retrieve them (see Section 4.3.2).

Searching beyond MEDLINE is important not only for ensuring that as many relevant studies as
possible are identified, but also to minimize selection bias for those that are found. Relying
exclusively on a MEDLINE search may retrieve a set of reports unrepresentative of all reports
that would have been identified through a wider or more extensive search of several sources.

Time and budget restraints require the review team to balance the thoroughness of the search
with efficiency in the use of time and funds. The best way of achieving this balance is to be
aware of, and try to minimize, the biases such as publication bias and language bias that can
result from restricting searches in different ways (see Chapter 8 and Chapter 13 for further
guidance on assessing these biases). Unlike for tasks such as study selection or data extraction,
it is not considered necessary (or even desirable) for two people to conduct independent
searches in parallel. Itis strongly recommended, however, that all search strategies should be
peer reviewed, before being run, by a suitably qualified and experienced medical/healthcare
librarian or information specialist (see Section 4.4.8).

4.2.3 Studies versus reports of studies

Systematic reviews have studies as the primary units of interest and analysis. A single study
may have more than one report about it (or record for it), and each of these reports or other
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records may contribute useful information for the review (see Section 4.6.1). For most of the
sources listed in Section 4.3, the search process will retrieve individual reports of studies, so
that multiple reports of the same study will need to be identified and associated with each
other manually by the review authors. There is, however, an increasing number of study-based
sources, which link multiple records of the same study together, such as the Cochrane Register
of Studies and the Specialized Registers of a number of CRGs (see online Technical
Supplement), and some other trials registers and regulatory and industry sources. Processes
and software to select and group publications by study are discussed in Section 4.6.

4.2.4 Copyright and licensing

All review authors and others involved in Cochrane should adhere to copyright legislation and
the terms of database licensing agreements. With respect to searching for studies, this refers
in particular to adhering to the terms and conditions of use when searching databases and
other sources and downloading records, as well as adhering to copyright legislation when
obtaining copies of publications. Review authors should seek guidance on this from their
medical/healthcare librarian or information specialist, as copyright legislation varies across
jurisdictions and licensing agreements vary across organizations.

4.3 Sources to search

4.3.1 Bibliographic databases

4.3.1.1 Introduction to bibliographic databases

The search for studies in a Cochrane Review should be as extensive as possible in order to
reduce the risk of reporting bias and to identify as much relevant evidence as possible (see
MECIR Box 4.3.a). Searches of health-related bibliographic databases are generally the most
efficient way to identify an initial set of relevant reports of studies (EUnetHTA JASWP6B2-2
Authoring Team 2019). Database selection should be guided by the review topic (Suarez-
Almazor et al 2000, Stevinson and Lawlor 2004, Lorenzetti et al 2014). When topics are
specialized, cross-disciplinary, or involve emerging technologies (Rice et al 2016), additional
databases may need to be identified and searched (Wallace et al 1997, Stevinson and Lawlor
2004, Frandsen et al 2019a).

MECIR Box 4.3.a Relevant expectations for conduct of intervention reviews

C19: Planning the search (Mandatory)

Plan in advance the methodsto  Searches should be motivated directly by the

be used for identifying studies. eligibility criteria for the review, and it is important
Design searches to capture as that all types of eligible studies are considered when
many studies as possible that planning the search. If searches are restricted by
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meet the eligibility criteria,
ensuring that relevant time
periods and sources are covered
and not restricted by language
or publication status.

publication status or by language of publication,
there is a possibility of publication bias, or language
bias (whereby the language of publication is selected
in a way that depends on the findings of the study), or
both. Removing language restrictions in English
language databases is not a good substitute for
searching non-English language journals and
databases.

C24: Searching general bibliographic databases and CENTRAL (Mandatory)

Search the Cochrane Review
Group’s (CRG’s) Specialized
Register (internally, e.g. via the
Cochrane Register of Studies, or
externally via CENTRAL). Ensure
that CENTRAL, MEDLINE and
Embase (if Embase is available
to either the CRG or the review
author), have been searched
(either for the review or for the
Review Group’s Specialized
Register).

Searches for studies should be as extensive as
possible in order to reduce the risk of publication bias
and to identify as much relevant evidence as
possible. The minimum databases to be covered are
the CRG’s Specialized Register (if it exists and was
designed to support reviews in this way), CENTRAL,
MEDLINE and Embase (if Embase is available to either
the CRG or the review author). Expertise may be
required to avoid unnecessary duplication of effort.
Some, but not all, reports of eligible studies from
MEDLINE, Embase and the CRGs’ Specialized
Registers are already included in CENTRAL.

The three bibliographic databases generally considered to be the most important sources to
search for reports of trials are CENTRAL (Noel-Storr et al 2020), MEDLINE (Halladay et al 2015,
Sampson et al 2016) and Embase (Woods and Trewheellar 1998, Sampson et al 2003, Bai et al
2007). These databases are described in more detail in Sections 4.3.1.2 and 4.3.1.3 and in the
online Technical Supplement. For Cochrane Reviews, CENTRAL, MEDLINE and Embase (if
access to Embase is available to the review team) should be searched (see MECIR Box 4.3.a).
These searches may be undertaken specifically for the review, or indirectly by searching the
CRG’s Specialized Register.

Some bibliographic databases, such as MEDLINE and Embase, include abstracts for the
majority of recent records. A key advantage of such databases is that they can be searched
electronically both for words in the title or abstract and by using the standardized indexing
terms, or controlled vocabulary, assigned to each record (see Section 4.3.1.2). Cochrane has
developed a database of reports of randomized trials called the Cochrane Central Register of
Controlled Trials (CENTRAL), which is published within the Cochrane Library (see Section
4.3.1.3).
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Bibliographic databases are available to individuals for a fee (by subscription or on a ‘pay-as-
you-go’ basis) or free at the point of use. They may be available through national provisions,
site-wide licences at institutions such as universities or hospitals, through professional
organizations as part of their membership packages or free-of-charge on the internet. Some
international initiatives provide free or low-cost online access to databases (and full-text
journals) over the internet. The Health InterNetwork Access to Research Initiative (HINARI)
programme, set up by the World Health Organization (WHO) together with major publishers,
provides access to a wide range of databases including the Cochrane Library for healthcare
professionals in local, not-for-profit institutions in more than 120 countries, areas and
territories. The International Network for the Availability of Scientific Publications (INASP) also
provides access to a wide range of databases (and journals) including the Cochrane Library.
Electronic Information for Libraries (EIFL) is a similar initiative based on library consortia to
support affordable licensing of journals and other sources in more than 50 low-income and
transition countries in central, eastern and south-east Europe, the former Soviet Union, Africa,
the Middle East and South-east Asia.

The online Technical Supplement provides more detailed information about how to search
these sources and other databases. The accompanying Appendix provides a list of general
healthcare databases by region and healthcare databases by subject area. Further evidence-
based information about sources to search can be found on the SuRe Info portal, which is
updated twice per year.

4.3.1.2 MEDLINE and Embase

Cochrane Reviews of interventions should include a search of MEDLINE (see MECIR Box 4.3.a).
MEDLINE (as of January 2022) contains approximately 30 million references to journal articles
in biomedicine and health from 1946 onwards. More than 5000 journals in about 40 languages
are indexed for MEDLINE (US National Library of Medicine 2021).

PubMed provides access to a free version of MEDLINE that also includes up-to-date citations
not yet indexed for MEDLINE (US National Library of Medicine no date). Additionally, PubMed
includes records from journals that are not indexed for MEDLINE and records considered ‘out-
of-scope’ from journals that are partially indexed for MEDLINE (US National Library of Medicine
2020). Further details about MEDLINE, PubMed and PubMed Central and how they differ are
available (US National Library of Medicine 2020).

MEDLINE is also available on subscription from a number of other database vendors, such as
EBSCO, Ovid, ProQuest and STN. Access is usually ‘free at-the-point-of-use’ to members of the
institutions paying the subscriptions (e.g. hospitals and universities). Ovid MEDLINE (segment
name ‘medall’) covers all of the available content and metadata in PubMed with a delay of one
working day (except during the annual reload, at the end of each year, when Ovid MEDLINE will
not match the PubMed baseline). Aside from the MEDLINE records, Ovid includes all content
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types available in PubMed including; Epub Ahead of Print, PubMed-not-MEDLINE, In-process
citations and citations for books available on the NCBI Bookshelf.

When searching MEDLINE via service providers or interfaces other than Ovid or PubMed, we
recommend verification of the exact coverage of the database in relation to PubMed, where no
explicitinformation on this is readily available.

Cochrane Reviews of interventions should include a search of Embase (if access to Embase is
available to the review team) (see MECIR Box 4.3.a). Embase (as of January 2022) contains over
35 million records from 1974 onwards, including records from more than 8000 currently
published journals from approximately 100 countries (Elsevier 2022). Embase now includes all
MEDLINE records, thus, technically, allowing both databases to be searched simultaneously.
Further details on the implications of this for searching are available in the online Technical
Supplement. There are more than 10 million records in Embase from approximately 3000
journals that are not indexed in MEDLINE (Elsevier 2022, Ziel 2022). Embase Classic provides
access to almost two million records digitized from the Excerpta Medica print journals (the
original print indexes from which Embase was created) from 1947 to 1973 (Elsevier 2020).
Embase now also includes pre-print articles from multiple sources (Elsevier 2021).

Embase is only available by subscription, either directly via Elsevier (as Embase.com) or from
other database vendors, such as Ovid, ProQuest or STN. It is mandatory for Cochrane
intervention reviews to include a search of Embase if access is available to the review team (see
MECIR Box 4.3.a). Note that Embase is searched regularly by Cochrane for reports of trials.
These records are included in CENTRAL (see online Technical Supplement).

The online Technical Supplement provides guidance on how to search MEDLINE and Embase
for reports of trials. The actual degree of reference overlap between MEDLINE and Embase
varies widely according to the topic, but studies comparing searches of the two databases have
generally concluded that a comprehensive search requires that both databases be searched
(Lefebvre et al 2008, Bramer et al 2016) (see MECIR Box 4.3.a).

Conversely, two studies examined different samples of Cochrane Reviews and identified the
databases from which the included studies of these reviews originated (Halladay et al 2015,
Hartling et al 2016). Halladay showed that the majority of included studies could be identified
via PubMed (range 75% to 92%) and Hartling showed that the majority of included studies
could be identified by using a combination of two databases, but the two databases were
different in each case. Both studies, one across all healthcare areas (Halladay et al 2015) and
the other on child health (Hartling et al 2016), report a minimal extent to which the inclusion of
studies notindexed in PubMed altered the meta-analyses. PubMed coverage across systematic
review topics has been further evaluated in a recent study based on a comprehensive sample
of Cochrane Reviews. It provides further evidence of PubMed’s generally high coverage (range
68% to 73%), with an emphasis that it is markedly variable across and within specialties

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook


https://training.cochrane.org/handbook/current/chapter-04-technical-supplement-searching-and-selecting-studies
https://training.cochrane.org/handbook/current/chapter-04-technical-supplement-searching-and-selecting-studies
https://training.cochrane.org/handbook/current/chapter-04-technical-supplement-searching-and-selecting-studies
https://training.cochrane.org/handbook/current/chapter-04-technical-supplement-searching-and-selecting-studies

This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

(Frandsen et al 2019b, Metzendorf and Featherstone 2019). Hence, the current
recommendation of searching multiple databases needs to be evaluated further, so as to
confirm under which circumstances comprehensive searches of multiple databases are
warranted.

4.3.1.3 The Cochrane Central Register of Controlled Trials (CENTRAL)

Since its inception, the Cochrane Central Register of Controlled Trials (CENTRAL) has been
recognized as the most comprehensive source of reports of randomized trials (Egger and Smith
1998). A more recent study by Noel-Storr et al reconfirmed the high sensitivity of CENTRAL in
identifying randomized controlled trials (Noel-Storr et al 2020). CENTRAL is published as part
of the Cochrane Library and is updated monthly. As of January 2022, CENTRAL contains over
1,800,000 records of reports of trials/trials registry records potentially eligible for inclusion in
Cochrane Reviews, by far the majority of which are randomized trials (Noel-Storr et al 2020).

Many of the records in CENTRAL have been identified through systematic searches of MEDLINE,
Embase, CINAHL Plus, Australian Index Medicus, KoreaMed, ClinicalTrials.gov and the trial
records available through the WHO International Clinical Trials Registry Portal (see online
Technical Supplement). CENTRAL, however, also includes citations to reports of randomized
trials that are not indexed in MEDLINE, Embase or other bibliographic databases; citations
published in many languages; and citations that are available only in conference proceedings
or other sources that are difficult to access. It also includes records from trials registers and
trials results registers beyond ClinicalTrials.gov and the WHO portal.

These additional records are, for the most part, identified by Cochrane Information Specialists,
many of whom conduct comprehensive searches to populate CRG Specialized Registers,
collecting records of trials eligible for Cochrane Reviews in their field. These Specialized
Registers are included in CENTRAL. Where a Specialized Register is available, for which
sufficiently comprehensive searching has been conducted, a search of the Specialized Register
may be conducted instead of separately searching CENTRAL, MEDLINE and Embase for a
specific review. In these cases, the search will be more precise, but an equivalent number of
included studies will be identified with lower numbers of records to screen. There will,
however, be a time-lag between records appearing in databases such as MEDLINE or Embase
and their inclusion in a Specialized Register.

CENTRAL is available through the Cochrane Library. Many review authors have full access free-
of-charge at the point-of-use through national provisions and other similar arrangements, or
as part of a paid subscription to the Cochrane Library. All Cochrane Information Specialists
have full access to CENTRAL.

The online Technical Supplement provides information on what is in CENTRAL from MEDLINE,
Embase and other sources, as well as guidance on searching CENTRAL.
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4.3.1.4 Other bibliographic databases

Many countries and regions produce bibliographic databases that focus on the literature
produced in those regions and which often include journals and other literature not indexed
elsewhere. There are also subject-specific bibliographic databases, such as AMED (alternative
and allied therapies), CINAHL (nursing and allied health) and PsycINFO (psychology and
psychiatry). It is highly desirable that searches be conducted of appropriate national, regional
and subject specific bibliographic databases (see MECIR Box 4.3.b). Further details are
provided in the online Technical Supplement.

Citation indexes are bibliographic databases that record instances where a particular reference
is cited, in addition to the standard bibliographic content. Citation indexes can be used to
identify studies that are similar to a study report of interest, as it is probable that other reports
citing or cited by a study will contain similar or related content. Further details are provided in
the online Technical Supplement.

MECIR Box 4.3.b Relevant expectations for conduct of intervention reviews

C25: Searching specialist bibliographic databases (Highly desirable)

Search appropriate national, Searches for studies should be as extensive as
regional and subject-specific possible in order to reduce the risk of publication bias
bibliographic databases. and to identify as much relevant evidence as

possible. Databases relevant to the review topic
should be covered (e.g. CINAHL for nursing-related
topics, PsycINFO for psychological interventions),
and regional databases (e.g. LILACS) should be
considered.

4.3.2 Ongoing studies and unpublished data sources

Initiatives to provide access to ongoing studies and unpublished data constitute a fast-moving
field (Isojarvi et al 2018). Review authors should therefore consult their medical/healthcare
librarian or information specialist for current advice.

It is important to identify ongoing studies, so that when a review is updated these can be
assessed for possible inclusion. Awareness of the existence of a possibly relevant ongoing
study and its expected completion date might affect not only decisions with respect to when
to update a specific review, but also when to aim to complete a review. Information about
possibly relevant ongoing studies should be included in the review in the ‘Characteristics of
ongoing studies’ table.
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Even when studies are completed, some are never published. An association between
‘statistically significant’ results and publication has been documented across a number of
studies, as summarized in Chapter 13. Finding out about unpublished studies, and including
their results in a systematic review when eligible and appropriate (Cook et al 1993), is
important for minimizing bias. Several studies and other articles addressing issues around
identifying unpublished studies have been published (Easterbrook et al 1991, Weber et al 1998,
Manheimer and Anderson 2002, MacLean et al 2003, Lee et al 2008, Chan 2012, Bero 2013,
Schroll et al 2013, Chapman et al 2014, Kreis et al 2014, Scherer et al 2015, Hwang et al 2016,
Lampert et al 2016).

There is no easy and reliable single way to obtain information about studies that have been
completed but never published. There have, however, been several important initiatives
resulting in better access to studies and their results from sources other than the main
bibliographic databases and journals. These include trials registers and trials results registers
(see Section 4.3.3), regulatory agency sources and clinical study reports (CSRs); (the very
detailed reports prepared by industry for regulatory approval) (see Section 4.3.4). A recent
study (Halfpenny et al 2016) assessed the value and usability for systematic reviews and
network meta-analyses of data from trials registers, CSRs and regulatory authorities, and
concluded that data from these sources have the potential to influence systematic review
results. Two earlier studies showed that a considerably higher proportion of CSRs prepared for
regulatory approval of drugs provided complete information on study methods and results
than did trials register records or journal publications (Wieseler et al 2012) and that
conventional, publicly available sources (European Public Assessment Reports, journal
publications, and trials register records) provide insufficient information on new drugs,
especially on patient relevant outcomes in approved subpopulations (Kohler et al 2015).

A Cochrane Methodology Review examined studies assessing methods for obtaining
unpublished data and concluded that those carrying out systematic reviews should continue
to contact authors for missing data and that email contact was more successful than other
methods (Young and Hopewell 2011). An annotated bibliography of published studies
addressing searching for unpublished studies and obtaining access to unpublished data is also
available (Arber et al 2013). One particular study focused on the contribution of unpublished
studies, including dissertations, and studies in languages other than English, to the results of
meta-analyses in reviews relevant to children (Hartling et al 2017). They found that, in their
sample, unpublished studies and studies in languages other than English rarely had any impact
on the results and conclusions of the review. They did, however, concede that inclusion of
these study types may have an impact in situations where there are few relevant studies, or
where there are ‘questionable vested interests’ in the published literature.

Correspondence can be an important source of information about unpublished studies. It is
highly desirable for authors of Cochrane Reviews of interventions to contact relevant
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individuals and organizations for information about unpublished or ongoing studies (see
MECIR Box 4.3.c). Letters of request for information can be used to identify completed but
unpublished studies. One way of doing this is to send a comprehensive list of relevant articles
along with the eligibility criteria for the review to the first author of reports of included studies,
asking if they know of any additional studies (ongoing or completed; published or
unpublished) that might be relevant. This approach may be especially useful in areas where
there are few trials or a limited number of active research groups. It may also be desirable to
send the same letter to other experts and pharmaceutical companies or others with an interest
in the area. Some review teams set up websites for systematic review projects, listing the
studies identified to date and inviting submission of information on studies not already listed.
Arecent study assessed the value of contacting trial authors and concluded that data supplied
by authors modified the outcomes of some systematic reviews, but this was poorly reported in
the reviews (Meursinge Reynders et al 2019). A recent case study evaluated the effectiveness,
efficiency, cost and value of contacting study authors in a systematic review and concluded
that this was cost-effective in terms of time taken and costs in carrying out this work compared
with unique data identified from the authors’ replies (Cooper et al 2019). Another case study of
a Cochrane Methodology Review reported that making contact with clinical trials units and trial
methodologists provided data for six of the 38 RCTs included in the review, which had not been
identified through other search methods (Brueton et al 2017).

MECIR Box 4.3.c Relevant expectations for conduct of intervention reviews

C31: Searching by contacting relevant individuals and organizations (Highly desirable)

Contact relevant individuals Searches for studies should be as extensive as

and organizations for possible in order to reduce the risk of publication bias
information about unpublished ~ and to identify as much relevant evidence as

or ongoing studies. possible. It isimportant to identify ongoing studies,

so that these can be assessed for possible inclusion
when a review is updated.

Asking researchers for information about completed but never published studies has not
always been found to be fruitful (Hetherington et al 1989, Horton 1997) though some
researchers have reported that thisis animportant method for retrieving studies for systematic
reviews (Royle and Milne 2003, Greenhalgh and Peacock 2005, Reveiz et al 2006). A recent study
reported successful outcomes of a digital media strategy to obtain unpublished data from trial
authors (Godard-Sebillotte et al 2018). A study assessed the value of requesting information
from drug manufacturers for systematic reviews and concluded that this helped to reduce
reporting and publication bias and helped to fillimportant gaps, sometimes leading to new or
altered conclusions, primarily where no other evidence existed (McDonagh et al 2018). The
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RIAT (Restoring Invisible and Abandoned Trials) initiative (Doshi et al 2013) aims to address the
problems outlined above by offering a methodology that allows others to re-publish mis-
reported and to publish unreported trials. Anyone who can access the trial data and document
trial abandonment can use this methodology. The RIAT Support Centre offers free-of-charge
support and competitive funding to researchers interested in this approach. It has also been
suggested that legislation such as Freedom of Information Acts in various countries might be
used to gain access to information about unpublished trials (Bennett and Jull 2003, MacLean
et al 2003).

4.3.3 Trials registers and trials results registers

Cochrane Reviews of interventions should search relevant trials registers and repositories of
results (see MECIR Box 4.3.d). A recent study suggested that trials registers are an important
source for identifying additional randomized trials (Baudard et al 2017). A recent audit by
Cochrane investigators showed that the majority of Cochrane Reviews do comply with this
standard (Berber et al 2019). Although there are many other trials registers, ClinicalTrials.gov
and the WHO International Clinical Trials Registry Platform (ICTRP) portal (Pansieri et al 2017)
are considered to be the most important for searching to identify studies for a systematic
review. Research has shown that even though ClinicalTrials.gov is included in the WHO ICTRP
Search Portal, not all ClinicalTrials.gov records could be successfully retrieved via searches of
the ICTRP Search Portal (Glanville et al 2014, Knelangen et al 2018). The extent to which this
might still be the case with the new ICTRP interface released in its final version in June 2021
(see online Technical Supplement) remains to be ascertained. Therefore, the current guidance
that it is not sufficient to search the ICTRP alone still stands, pending further research. Arecent
study reviewed the search interfaces of the EU Clinical Trials Register (EUCTR),
ClinicalTrials.gov and the WHO ICTRP and offers further insights into how to search these
resources (Cooper et al 2021a). Guidance for searching these and other trials registers is
provided in the online Technical Supplement.

In addition to Cochrane, other organizations also advocate searching trials registers. These
include the Agency for Healthcare Research and Quality (AHRQ) in the US, the European
Network for Health Technology Assessment (EUnetHTA), the Institute for Quality and Efficiency
in Health Care (IQWiG) in Germany, the Institute of Medicine in the US, and the National
Institute of Health and Care Excellence (NICE) in the UK (Institute of Medicine 2011, Agency for
Healthcare Research and Quality 2014, EUnetHTA JASWP6B2-2 Authoring Team 2019, Institute
for Quality and Efficiency in Health Care 2020, National Institute for Health and Care Excellence
2020).

There has been an increasing acceptance by investigators of the importance of registering
trials at inception and providing access to their trials results. Despite perceptions and even
assertions to the contrary, however, there is no global, universal legal requirement to register
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clinical trials at inception or at any other stage in the process, although some countries are
beginning to introduce such legislation (Viergever and Li 2015).

Efforts have been made by a number of organizations, including organizations representing
the pharmaceutical industry and individual pharmaceutical companies, to begin to provide
central access to ongoing trials and in some cases trial results on completion, either on a
national or international basis. A recent audit of pharmaceutical companies’ policies on access
to trial data, results and methods, however, showed that the commitments made by
companies to transparency of trials were highly variable (Goldacre et al 2017). Increasingly, as
already noted, trials registers such as ClinicalTrials.gov also contain the results of completed
trials, not just simply listing the details of the trial.

MECIR Box 4.3.d Relevant expectations for conduct of intervention reviews

C27: Searching trials registers (Mandatory)

Search trials registers and Searches for studies should be as extensive as
repositories of results, where possible in order to reduce the risk of publication bias
relevant to the topic, through and to identify as much relevant evidence as
ClinicalTrials.gov, the WHO possible. Although ClinicalTrials.gov is included as
International Clinical Trials one of the registers within the WHO ICTRP portal, it is
Registry Platform (ICTRP) portal ~ recommended that both ClinicalTrials.gov and the
and other sources as ICTRP portal are searched separately due to
appropriate. additional features in ClinicalTrials.gov.

4.3.4 Regulatory agency sources and clinical study reports

A number of organizations, including Cochrane, recommend searching regulatory agency
sources and clinical study reports. These include the Agency for Healthcare Research and
Quality (AHRQ) in the US, the Institute for Quality and Efficiency in Health Care (IQWiG) in
Germany, and the Institute of Medicine in the US (Institute of Medicine 2011, Agency for
Healthcare Research and Quality 2014, Institute for Quality and Efficiency in Health Care 2020).
Potentially relevant regulatory agency sources include the EU Clinical Trials Register,
Drugs@FDA and OpenTrialsFDA. Details of these are provided in the online Technical
Supplement. Clinical study reports (CSRs) are the reports of clinical trials providing detailed
information on the methods and results of clinical trials submitted in support of marketing
authorization applications. In late 2010, the European Medicines Agency (EMA) began releasing
CSRs (on request) under their Policy 0043. In October 2016, they began to release CSRs under
their Policy 0070. The policy applies only to documents received since 1 January 2015. The
terms of use for access are based on the purposes to which the clinical data will be put. Further
details of this and other resources are available in the online Technical Supplement.
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A recent study by Jefferson and colleagues (Jefferson et al 2018) that looked at use of
regulatory documents in Cochrane Reviews, found that understanding within the Cochrane
community was limited and guidance and support would be required if review authors were to
engage with regulatory documents as a source of evidence. Specifically, guidance on how to
use data from regulatory sources is needed. For more information about using CSRs, see the
online Technical Supplement. Further guidance on collecting data from CSRs is provided in
Chapter 5, Section 5.5.6.

4.3.5 Other sources

The online Technical Supplement describes several other important sources of reports of
studies. The term ‘grey literature’ is often used to refer to reports published outside of
traditional commercial publishing. Review authors should generally search sources such as
dissertations and conference abstracts (see MECIR Box 4.3.e).

Review authors may also consider searching the internet, handsearching journals and
searching full texts of journals electronically where available (see online Technical Supplement
for details). They should examine previous reviews on the same topic and check reference lists
of included studies and relevant systematic reviews (see MECIR Box 4.3.e).

MECIR Box 4.3.e Relevant expectations for conduct of intervention reviews

C28: Searching for grey literature (Highly desirable)

Search relevant grey literature Searches for studies should be as extensive as

sources such as reports, possible in order to reduce the risk of publication bias
dissertations, theses and and to identify as much relevant evidence as
conference abstracts. possible.

C29: Searching within other reviews (Highly desirable)

Search within previous reviews Searches for studies should be as extensive as

on the same topic. possible in order to reduce the risk of publication bias
and to identify as much relevant evidence as
possible.

C30: Searching reference lists (Mandatory)

Check reference lists in included  Searches for studies should be as extensive as

studies and any relevant possible in order to reduce the risk of publication bias
systematic reviews identified. and to identify as much relevant evidence as
possible.
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4.4 Designing search strategies

4.4.1 Introduction to search strategies

This section highlights some of the issues to consider when designing search strategies.
Designing search strategies can be complex and the section does not fully address the many
complexities in this area. Review teams will benefit from the skills and expertise of a
medical/healthcare librarian or information specialist. Many of the issues highlighted relate to
both the subject aspects of the search (e.g. the PICO elements) and to the study design (e.g.
randomized trials). For a search to be robust, both aspects require attention to be sure that
relevant records are not missed.

Issues to consider in planning a search include:
e the nature or type of the intervention(s) being assessed;

e the complexity of the review question and the need to consider additional conceptual
frameworks (see Chapter 3 and Chapter 17);

e the time period when any evaluations of the interventions may have taken place (as
specified in the review protocol) (see Section 4.4.5);

e any geographic considerations, such as the need to search the African Index Medicus for
studies relating to African populations or the Chinese literature for studies in Chinese
herbal medicine (see online Technical Supplement);

e whether the review is limited to randomized trials or other study designs are eligible (see
Chapter 24);

e whether a validated methodological search filter (for specific study designs) is available
(see Section 4.4.7);

e whether unpublished data are to be sought specifically, see Sections 4.3.2,4.3.3 and 4.3.4;
and

e whether the review has specific eligibility criteria around study design to address adverse
effects (see Chapter 19), economic evidence (see Chapter 20) or qualitative evidence (see
Chapter 21), in which case searches to address these criteria should be undertaken (see
MECIR Box 4.4.a).

Further evidence-based information about designing search strategies can be found on the
SuRe Info portal, which is updated twice per year.
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MECIR Box 4.4.a Relevant expectations for conduct of intervention reviews

C26: Searching for different types of evidence (Mandatory)

If the review has specific Sometimes a review will address questions about
eligibility criteria around study  adverse effects, economic issues or qualitative

design to address adverse research using a different set of eligibility criteria from
effects, economic issues or the main (effectiveness) component. In such

qualitative research questions,  situations, the searches for evidence must be suitable

undertake searches to address  to identify relevant study designs for these questions.

them. Different searches may need to be conducted for
different types of evidence.

4.4.2 Structure of a search strategy

The starting point for developing a search strategy is to consider the main concepts being
examined in a review. This is often referred to as PICO - that is Patient (or Participant or
Population or Problem), Intervention, Comparison and Outcomes (Richardson et al 1995): see
also Chapter 2 and Chapter 3 for guidance on developing and refining PICO definitions that will
be operationalized in the search strategy. Examples are provided in the appendices to the
Cochrane Information Specialists’ Handbook (Cochrane Information Specialist Support Team
2021c). For a Cochrane Review, the review objective should provide the PICO concepts, and the
eligibility criteria for studies to be included will further assist in the selection of appropriate
subject headings and text words for the search strategy.

The structure of search strategies in bibliographic databases should be informed by the main
concepts of the review (see Chapter 3), using appropriate elements from PICO and study design
(see MECIR Box 4.4.b). It is usually unnecessary, however, and may even be undesirable, to
search on every aspect of the review’s clinical question (Frandsen et al 2020). Although a
research question may specify particular comparators or outcomes, these concepts may not
be well described in the title or abstract of an article and are often not well indexed with
controlled vocabulary terms. Therefore, in general databases, such as MEDLINE, a search
strategy will typically have three sets of terms: (i) terms to search for the health condition of
interest, i.e. the population; (ii) terms to search for the intervention(s) evaluated; and (iii) terms
to search for the types of study design to be included. Typically, a broad set of search terms
will be gathered for each concept and combined with the OR Boolean operator to achieve
sensitivity within concepts. The results for each concept are then combined using the AND
Boolean operator, to ensure each concept is represented in the final search results.

It isimportant to consider the structure of the search strategy on a question-by-question basis.
In some cases it is possible and reasonable to search for the comparator, for example if the
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comparator is explicitly placebo; in other cases the outcomes may be particularly well defined
and consistently reported in abstracts. The advice on whether or not to search for outcomes
for adverse effects differs from the advice given above (see Chapter 19).

MECIR Box 4.4.b Relevant expectations for conduct of intervention reviews

C32: Structuring search strategies for bibliographic databases (Mandatory)

Inform the structure of search Inappropriate or inadequate search strategies may
strategies in bibliographic fail to identify records that are included in
databases around the main bibliographic databases. Expertise may need to be
concepts of the review, using sought, in particular from the CRG’s Information

appropriate elements from PICO  Specialist. The structure of a search strategy should
and study design. In structuring  be based on the main concepts being examined in a
the search, maximize sensitivity ~ review. In general databases, such as MEDLINE, a

whilst striving for reasonable search strategy to identify studies for a Cochrane
precision. Ensure correct use of  Review will typically have three sets of terms: (i)
the ‘AND’ and ‘OR’ operators. terms to search for the health condition of interest,

i.e. the population; (ii) terms to search for the
intervention(s) evaluated; and (iii) terms to search for
the types of study design to be included (typically a
‘filter’ for randomized trials). There are exceptions,
however. For instance, for reviews of complex
interventions, it may be necessary to search only for
the population or the intervention. Within each
concept, terms are joined together with the Boolean
‘OR’ operator, and the concepts are combined with
the Boolean ‘AND’ operator. The ‘NOT’ operator
should be avoided where possible to avoid the
danger of inadvertently removing records that are
relevant from the search set.

Some search strategies may not easily divide into the structure suggested, particularly for
reviews addressing complex or unknown interventions, or diagnostic tests (Huang et al 2006,
Irvin and Hayden 2006, Petticrew and Roberts 2006, de Vet et al 2008, Booth 2016) or using
specific approaches such as realist reviews which may require iterative searches and multiple
search strategies (Booth et al 2020). Cochrane Reviews of public health interventions and of
qualitative data may adopt very different search approaches to those described here (Lorenc
et al 2014, Booth 2016) (see Chapter 17 on intervention complexity, and Chapter 21 on
qualitative evidence). Some options to explore for such situations include:
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e use a single concept such as searching for the intervention alone (European Food Safety
Authority 2010);

e break a conceptinto two or more subconcepts;

e useamulti-stranded or multi-faceted approach that uses a series of searches, with different
combinations of concepts, to capture a complex research question (Lefebvre et al 2013);

e use a variety of different search approaches to compensate for when a specific concept is
difficult to define (Shemilt et al 2014);

e use iterative searches (Bravata et al 2005, Zwakman et al 2018, Booth et al 2020); or

e use citation searching on key articles in addition to a database search (Haddaway et al
2015, Hinde and Spackman 2015) (see online Technical Supplement).

4.4.3 Sensitivity versus precision

Searches for systematic reviews aim to be as extensive as possible in order to ensure that as
many of the relevant studies as possible are included in the review. It is, however, necessary to
strike a balance between striving for comprehensiveness and maintaining relevance when
developing a search strategy.

The properties of searches are often quantified using ‘sensitivity’ (also called ‘recall’) and
‘precision’ (see Table 4.4.a). Sensitivity is defined as the number of relevant reports identified
divided by the total number of relevant reports in the resource. Precision is defined as the
number of relevant reports identified divided by the total number of reports identified.
Increasing the comprehensiveness (or sensitivity) of a search will reduce its precision and will
usually retrieve more non-relevant reports.

Searches for Cochrane Reviews should seek to maximize sensitivity whilst striving for
reasonable precision (see MECIR Box 4.4.b). Article abstracts identified through a database
search can usually be screened very quickly to ascertain potential relevance. At a
conservatively estimated reading rate of one or two abstracts per minute, the results of a
database search can be screened at the rate of 60-120 per hour (or approximately 500-1000
over an 8-hour period), so the high yield and low precision associated with systematic review
searching may not be as daunting as it might at first appear in comparison with the total time
to be invested in the review.

Table 4.4.a Sensitivity and precision of a search

Reports retrieved Reports not retrieved

Relevant Relevant reports Relevant reports not
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reports retrieved (a) retrieved (b)
Irrelevant Irrelevant reports Irrelevant reports not
reports retrieved (c) retrieved (d)

Sensitivity: fraction of relevant reports retrieved from all relevant reports
(a/(a+b))

Precision: fraction of relevant reports retrieved from all reports retrieved

(a/(a+c))

4.4.4 Controlled vocabulary and text words

This section should be read in conjunction with Section 3.2 and its subsections in the online
Technical Supplement. MEDLINE and Embase (and many other databases) can be searched
using a combination of two retrieval approaches. One is based on text words, that is terms
occurring in the title, abstract or other relevant fields available in the database. The other is
based on standardized subject terms assigned to the references either by indexers (specialists
who appraise the articles and describe their topics by assigning terms from a specific thesaurus
or controlled vocabulary) or automatically using automated indexing approaches. Searches for
Cochrane Reviews should use an appropriate combination of these two approaches, i.e. text
words and controlled vocabulary (see MECIR Box 4.4.c). Approaches for identifying text words
and controlled vocabulary to combine appropriately within a search strategy, including text
mining approaches, are presented in the online Technical Supplement.

MECIR Box 4.4.c Relevant expectations for conduct of intervention reviews

C33: Developing search strategies for bibliographic databases (Mandatory)

Identify appropriate controlled Inappropriate or inadequate search strategies may
vocabulary (e.g. MeSH, Emtree, fail to identify records that are included in

including 'exploded' terms) and  bibliographic databases. Search strategies need to be
free-text terms (considering, for ~ customized for each database. It is important that

example, spelling variants, MeSH terms are ‘exploded’ wherever appropriate, in
synonyms, acronyms, order not to miss relevant articles. The same principle
truncation and proximity applies to Emtree when searching Embase and also
operators). to a number of other databases. The controlled

vocabulary search terms for MEDLINE and Embase
are not identical, and neither is the approach to
indexing. In order to be as comprehensive as
possible, it is necessary to include a wide range of
free-text terms for each of the concepts selected. This
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might include the use of truncation and wildcards.
Developing a search strategy is an iterative process in
which the terms that are used are modified, based on
what has already been retrieved.

4.4.5 Language, date and document format restrictions

Searches should capture as many studies as possible that meet the eligibility criteria, ensuring
that relevant time periods and sources are covered and not restricted by language or
publication status (see MECIR Box 4.3.a). Review authors should justify the use of any
restrictions in the search strategy on publication date and publication format (see MECIR Box
4.4.d).

To reduce the risk of introducing bias, searches should not be restricted by language.
Recommendations for rapid reviews searches to limit publication language to English and add
other languages only when justified (Garritty et al 2021) are supported by evidence that
excluding non-English studies does not change the conclusions of most systematic reviews
(Morrison et al 2012, Jiao et al 2013, Hartling et al 2017, Nussbaumer-Streit et al 2020).
However, exceptions that non-English studies do influence review findings have been observed
for complementary and alternative medicine (Moher et al 2003, Pham et al 2005, Wu et al 2013),
psychiatry, rheumatology and orthopaedics (Egger et al 2003).

Studies have identified a risk of introducing bias by including lower quality, non-English
language trials in systematic reviews (Juni et al 2002, Egger et al 2003), but similar evaluations
found only minor quality differences between reports of English and non-English language
trials (Moher et al 2003). Additionally, when searches are limited to English or to databases
containing only English-language articles, there is a risk that eligible studies may be missed
from countries where a particular intervention of interest is more common (e.g. traditional
Chinese medicines) (Pilkington et al 2005, Morrison et al 2012). For further discussion of these
issues see Chapter 13.

Particularly when resources and time are available, the inclusion of non-English studies in
systematic reviews is recommended to minimize the risk of language bias (Egger et al 1997,
Pilkington et al 2005, Morrison et al 2012). Consequently, Cochrane author teams should plan
at the protocol stage not to restrict the search by language (see MECIR Box 4.3.a). It has also
been argued that, when language restrictions are justified, these should not be imposed by
limiting the search but by including language as an eligibility criterion during study selection
(Pieper and Puljak 2021).

If a Cochrane Review team requires help with translation of or data extraction from non-English
language reports of studies, they should seek assistance to do so (this is a common task for
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which volunteer assistance can be sought via Cochrane’s TaskExchange platform, accessible
to both Cochrane and non-Cochrane review teams). Where it is not possible to extract the
relevant information and data from non-English language reports, readers should be informed
of the existence of other possibly relevant reports by adding such reports to ‘studies awaiting
classification’ rather than ‘excluded studies’. This information should be reflected in the
PRISMA flow diagram (or, if there is no flow diagram, then in the text of the review) as ‘studies
awaiting classification’.

Date limits may be used to focus searches (Cooper et al 2018a) as long as the restriction is
reported and justified (Egger et al 2003) (see MECIR Box 4.4.d). Further use of a supportive
narrative may help explain why a particular date restriction was applied (Craven and Levay
2011, Cooper et al 2018b). For example, a database date restriction of 1989-current for a review
of nurse-led community training of epinephrine autoinjectors is justified because this is the
approval date of the first device (Center for Drug Evaluation and Research 1989). A date limit
may be safely applied in this case as any references published before this date would not meet
thereview’s selection criteria. Conversely, arbitrary date restrictions intended to reduce search
yield (e.g. last ten years) should be avoided as a potential source of bias.

Caution should be exercised when designing database search strategies with date restrictions.
Information specialists should be aware of the various date fields available from database
providers (e.g. create date, entry date, last update date, publication date) as well as the
coverage dates of the datafiles searched. It may be necessary to search additional sources or
datafiles to ensure adequate coverage of the date period of interest for the review. To account
for inconsistent publication dates in database records (e.g. a record for an electronic version
of a publication may have an earlier publication date than the print version), search strategies
should be restricted to a wider date range than the period of interest for the review.

As any information about an eligible study may contain valuable details for analysis, document
format restrictions should not be applied to systematic review searches. For example,
excluding letters is not recommended because letters may contain important additional
information relating to an earlier trial report or new information about a trial not reported
elsewhere (lansavichene et al 2008). In addition, articles indexed as ‘Comments’ should not be
routinely excluded without further examination as these may contain early warnings of
possible future retraction (see Section 4.4.6).

As with comments and letters, preprints (versions of scientific articles that precede formal peer
review and publication in a journal) should also be considered a potentially relevant source of
study evidence. Recent and widespread availability of preprints has resulted from an urgent
demand for emerging evidence during the COVID-19 pandemic (Gianola et al 2020, Kirkham et
al 2020, Callaway 2021, Fraser et al 2021). As study data are often reported in multiple
publications and may be reported differently in each (Qikonomidi et al 2020), efforts to identify
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all reports for eligible studies, regardless of publication format, are necessary to support
subsequent stages of the review process to select, assess and analyse complete study data.

MECIR Box 4.4.d Relevant expectations for conduct of intervention reviews

C35: Restricting database searches (Mandatory)

Justify the use of any Date restrictions in the search should only be used
restrictions in the search when there are date restrictions in the eligibility
strategy on publication date criteria for studies. They should be applied only if it is
and publication format. known that relevant studies could only have been

reported during a specific time period, for example if
the intervention was only available after a certain
time point. Searches for updates to reviews might
naturally be restricted by date of entry into the
database (rather than date of publication) to avoid
duplication of effort. Publication format restrictions
(e.g. exclusion of letters) should generally not be used
in Cochrane Reviews, since any information about an
eligible study may be of value.

4.4.6 Identifying fraudulent studies, other retracted publications, errata and
comments

When considering the eligibility of studies for inclusion in a Cochrane Review, itis important to
be aware that some studies may have been found to contain errors or to be fraudulent or may,
for other reasons, have been corrected or retracted since publication. Review authors should
examine any relevant retraction statements and errata for information (MECIR Box 4.4.e). This
applies both to ‘new’ studies identified for inclusion in a review and to studies that are already
included in a review when the review is updated. For review updates, it is important to search
MEDLINE and Embase for the latest version of the citations to the records for the (previously)
included studies, in case they have since been corrected or retracted.

Errata are published to correct unintended errors (accepted as errors by the author(s)) that do
not invalidate the conclusions of the article. Retractions are defined by the Committee on
Publication Ethics (COPE) Council’s retraction guidelines (Committee on Publication Ethics
(COPE) Council 2019) as “... a mechanism for correcting the literature and alerting readers to
articles that contain such seriously flawed or erroneous content or data that their findings and
conclusions cannot be relied upon. Unreliable content or data may result from honest error,
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naive mistakes, or research misconduct.” Comments are published under a range of
circumstances including when errors are suggested by others and also for early concerns
regarding suspected misconduct.

Including data from studies that are fraudulent or studies that include errors can have an
impact on the overall estimates in systematic reviews. There is an increasing awareness of the
importance of not including retracted studies or those with significant errata in systematic
reviews and how best to avoid this (Royle and Waugh 2004, Wright and McDaid 2011, Decullier
et al 2014). A recent study, however, showed that even when review authors suspect research
misconduct, including data falsification, in the trials that they are considering including in their
systematic reviews, they do not always report it (Elia et al 2016). Details of how to identify
fraudulent studies, other retracted publications, errata and comments are described in the
online Technical Supplement.

MECIR Box 4.4.e Relevant expectations for conduct of intervention reviews

C48: Examining errata (Mandatory)

Examine any relevant retraction ~ Some studies may have been found to be fraudulent

statements and errata for or may have been retracted since publication for

information. other reasons. Errata can reveal important
limitations, or even fatal flaws, in included studies. All
of these may lead to the potential exclusion of a
study from a review or meta-analysis. Care should be
taken to ensure that this information is retrieved in all
database searches by downloading the appropriate
fields, together with the citation data.

4.4.7 Search filters

Search filters are search strategies that are designed to retrieve specific types of records, such
as those of a particular methodological design. When searching for randomized trials in
humans, a validated filter should be used to identify studies with the appropriate design (see
MECIR Box 4.4.f). Filters to identify randomized trials for CENTRAL have been developed
specifically for databases such as MEDLINE, Embase and CINAHL Plus: see the online Technical
Supplement for details. CENTRAL, however, aims to contain only reports with study designs
possibly relevant for inclusion in Cochrane Reviews, so searches of CENTRAL should not use a
trials “filter’ or be limited to human studies.

The InterTASC Information Specialists’ Sub-Group Search Filter Resource offers a collection of
search filters, focusing predominantly on methodological search filters and providing critical
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appraisals of some of these filters. The site includes, amongst others, filters for identifying
systematic reviews, randomized and non-randomized studies and qualitative research in a
range of databases and across a range of service providers (Glanville et al 2019). For further
discussion around the design and use of search filters, see the online Technical Supplement.

MECIR Box 4.4.f Relevant expectations for conduct of intervention reviews

C34: Using search filters (Highly desirable)

Use specially designed and Inappropriate or inadequate search strategies may
tested search filters where fail to identify records that are included in
appropriate including the bibliographic databases. Search filters should be
Cochrane Highly Sensitive used with caution. They should be assessed not only
Search Strategies for identifying ~ for the reliability of their development and reported
randomized trials in MEDLINE, performance, but also for their current accuracy,
but do not use filters in pre- relevance and effectiveness given the frequent
filtered databases e.g. do not interface and indexing changes affecting databases.

use a randomized trial filter in
CENTRAL or a systematic review
filter in DARE.

4.4.8 Peer review of search strategies

It is strongly recommended that search strategies should be peer reviewed before the searches
are run. Peer review of search strategies is increasingly recognized as a necessary step in
designing and executing high-quality search strategies to identify studies for possible inclusion
in systematic reviews. As discussed elsewhere (Lefebvre and Duffy 2021), the following
organizations and documents advocate peer review of searches: The Agency for Healthcare
Research and Quality (AHRQ) in the US, the Centre for Reviews and Dissemination in the UK,
the European Network for Health Technology Assessment (EUnetHTA), the Institute for Quality
and Efficiency in Health Care (IQWiG) in Germany, the Institute of Medicine in the US, the
National Institute of Health and Care Excellence (NICE) in the UK, the Preferred Reporting Items
for Systematic reviews and Meta-Analyses - Extension for Searches (PRISMA-S Extension) and
the PRISMA 2020 statement and explanation and elaboration documents (Centre for Reviews
and Dissemination 2009, Institute of Medicine 2011, Agency for Healthcare Research and
Quality 2014, EUnetHTA JA3WP6B2-2 Authoring Team 2019, Institute for Quality and Efficiency
in Health Care 2020, National Institute for Health and Care Excellence 2020, Page et al 2021b,
Page et al 2021a, Rethlefsen et al 2021).

Studies have shown that errors occur in the search strategies underpinning systematic reviews
and that search strategies are not always conducted or reported to a high standard (Mullins et
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al 2014, Layton 2017, Salvador-Olivan et al 2019). This has also been shown to be the case
within some Cochrane Reviews (Franco et al 2018). The PRISMA-S Extension states that authors
“should strongly consider having the search strategy peer reviewed by an experienced
searcher, informational specialist, or librarian” and encourages authors to consider using the
Peer Review of Electronic Search Strategies (PRESS) Guideline Statement (Rethlefsen et al
2021). Research has shown that peer review using a specially designed checklist can improve
the quality of searches both in systematic reviews (Relevo and Paynter 2012, Spry et al 2013)
and in rapid reviews (Spry et al 2013, Spry and Mierzwinski-Urban 2018). An evidence-based
checklist such as the PRESS Evidence-Based Checklist should be used to assess which elements
are important in peer review of electronic search strategies (McGowan et al 2016a, McGowan
et al 2016b). The PRESS checklist covers not only the technical accuracy of the strategy (line
numbers, spellings, etc.), but also whether the search strategy addresses all relevant aspects
of the protocol and has interpreted the research question appropriately.

It is recommended that authors provide information on the search strategy development and
peer review processes. The PRISMA 2020 explanation and elaboration article and the PRISMA-
S Extension provide guidance on how and where authors should describe the processes used
to develop and validate or peer review the search strategy (Page et al 2018, Rethlefsen et al
2021). For example, the PRISMA 2020 explanation and elaboration article states that “the
description of the search strategy development process might include details of the
approaches used to identify keywords, synonyms, or subject indexing terms used in the search
strategies or any processes used to validate or peer review the search strategies”, and “if the
search strategy was peer reviewed, report the peer review process used and specify any tool
used, such as the Peer Review of Electronic Search Strategies (PRESS) checklist” (Page et al
2021b). In the example for Item 7 (Search strategy) of the PRISMA 2020 checklist, the authors
propose using the following statement: “The strategy was developed by an information
specialist and the final strategies were peer reviewed by an experienced information specialist
within our team” (Page et al 2021a). The PRISMA-S Extension advocates that the use of peer
review be reported and described in the methods section, and proposes the following
statement in Item 14 (Peer review: Describe any search peer review process): “The strategies
were peer reviewed by another seniorinformation specialist prior to execution using the PRESS
Checklist” (Rethlefsen et al 2021). For Cochrane Reviews, the names, credentials, and
institutions of the peer reviewers of the search strategies should be noted in the review (with
their permission) in the Acknowledgments section.

4.4.9 Alerts

Alerts, also called literature surveillance services, ‘push’ services or SDIs (selective
dissemination of information), are an excellent method of staying up to date with the medical
literature currently being published, as a supplement to designing and running specific
searches for specific reviews. In practice, alerts are based on a previously developed search
strategy, which is saved in a personal account on the database platform (e.g. ‘My EBSCOhost -
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search alerts’ on EBSCO, ‘My searches & alerts’ on Ovid and ‘MyNCBI - saved searches’ on
PubMed). These saved strategies filter the content as the database is being updated with new
information. The account owner is notified (usually via email) when new publications meeting
their specified search parameters are added to the database. In the case of PubMed, the alert
can be set up to be delivered weekly or monthly, or in real-time and can comprise email or RSS
feeds.

For review authors, alerts are a useful tool to help monitor what is being published in their
review topic after the original search has been conducted. By following the alert, authors can
become aware of a new study that meets the review’s eligibility criteria, and decide either to
include it in the review immediately or mention it as a reference pending classification for
inclusion during the next review update (see online Chapter IV). Authors should consider
setting up alerts so that the review can be as current as possible at the time of publication.

Another way of attempting to stay current with the literature as it emerges is by using alerts
based on journal tables of contents (TOCs). These usually cannot be specifically tailored to the
information needs in the same way as search strategies developed to cover a specific topic.
They can, however, be a good way of trying to keep up to date on a more general level by
monitoring what is currently being published in journals of interest. Many journals, even those
that are available by subscription only, offer TOC alert services free of charge. In addition, a
number of publishers and organizations offer TOC services (see online Technical Supplement).
Use of TOCs is not proposed as a single alternative to the various other methods of study
identification necessary for undertaking systematic reviews, rather as a supplementary
method. (See also Chapter 22, Section 22.2 for a discussion of new technologies to support
evidence surveillance in the context of ‘living’ systematic reviews.)

Alerts should also be considered for sources beyond databases and journal TOCs, such as trials
register resources and regulatory information.

4.4.10 Timing of searches

The published review should be as up to date as possible. Searches for all the relevant
databases should be rerun prior to publication, if the initial search date is more than 12 months
(preferably six months) from the intended publication date (see MECIR Box 4.4.g). This is also
good practice for searches of non-database sources. The results should also be screened to
identify potentially eligible studies. Ideally, the studies should be incorporated fully in the
review. If not, then the potentially eligible studies will need to be reported as references under
‘studies awaiting classification’ (or under ‘ongoing studies’ if they are not yet completed).

MECIR Box 4.4.g Relevant expectations for conduct of intervention reviews

C37: Rerunning searches (Mandatory)
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Rerun or update searches forall ~ The published review should be as up to date as

relevant sources within 12 possible. The search must be rerun close to

months before publication of publication, if the initial search date is more than 12
the review or review update, months (preferably six months) from the intended
and screen the results for publication date, and the results screened for
potentially eligible studies. potentially eligible studies. Ideally, the studies should

be incorporated fully in the review. If not, then the
potentially eligible studies will need to be reported,
at a minimum as a reference under ‘Studies awaiting
classification’ (or ‘Ongoing studies’ if they have not
yet completed).

C38: Incorporating findings from rerun searches (Highly desirable)

Fully incorporate any studies The published review should be as up to date as
identified in the rerun or update  possible. After the rerun of the search, the decision
of the search within 12 months whether to incorporate any new studies fully into the
before publication of the review  review will need to be balanced against the delay in
or review update. publication.

4.4.11 When to stop searching

Developing a search is often an iterative and exploratory process. It involves exploring trade-
offs between search terms and assessing their overall impact on the sensitivity and precision
of the search. It is often difficult to decide in a scientific or objective way when a search is
complete and search strategy development can stop. The ability to decide when to stop
typically develops through experience of developing many strategies. Suggestions for
stopping rules have been made around the retrieval of new records, for example to stop if
adding in a series of new terms to a database search strategy yields no new relevant records,
or if precision falls below a particular cut-off point (Chilcott et al 2003). Stopping might also
be appropriate when the removal of terms or concepts results in missing relevant records.
Another consideration is the amount of evidence that has already accrued: in topics where
evidence is scarce, authors might need to be more cautious about deciding when to stop
searching. Although many methods have been described to assist with deciding when to stop
developing the search, there has been little formal evaluation of the approaches (Booth 2010,
Arber and Wood 2021).

At a basic level, investigation is needed as to whether a strategy is performing adequately.
One simple test is to check whether the search is finding the publications that have been
recommended as key publications or that have been included in other similar reviews
(EUnetHTA JA3WP6B2-2 Authoring Team 2019). It is not enough, however, for the strategy to
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find only those records, otherwise this might be a sign that the strategy is biased towards
known studies and other relevant records might be being missed. In addition, citation
searches (see online Technical Supplement Section 1.1.4) and reference checking (see online
Technical Supplement Section 1.3.4) are useful checks of strategy performance. If those
additional methods are finding documents that the searches have already retrieved, but that
the team did not necessarily know about in advance, then this is one sign that the strategy
might be performing adequately. Also, an evidence-based checklist such as the PRESS
Evidence-Based Checklist (McGowan et al 2016b) should be used to assess whether the
search strategy is adequate (see Section 4.4.8). If some of the PRESS dimensions seem to be
missing without adequate explanation or arouse concerns, then the search may not yet be
complete.

Statistical techniques can be used to assess performance, such as capture-recapture (Spoor et
al 1996, Ferrante di Ruffano et al 2012) (also known as capture-mark-recapture; (Kastner et al
2009, Lane et al 2013), or the relative recall technique (Sampson et al 2006, Sampson and
McGowan 2011). Kastner suggests the capture-mark-recapture technique merits further
investigation since it could be used to estimate the number of studies in a literature
prospectively and to determine where to stop searches once suitable cut-off levels have been
identified. Kastner’s approach involves searching databases, conducting record selection,
calculating capture-mark-recapture and then making decisions about whether further
searches are necessary. This would entail potentially an iterative search and selection process.
Capture-recapture needs results from at least two searches to estimate the number of missed
studies. Further investigation of published prospective techniques seems warranted to learn
more about the potential benefits.

Relative recall (Sampson et al 2006, Sampson and McGowan 2011) requires a range of searches
to have been conducted so that the relevant studies have been built up by a set of sensitive
searches. The performance of the individual searches can then be assessed in each individual
database by determining how many of the studies that were deemed eligible for the evidence
synthesis and were indexed within a database, can be found by the database search used to
populate the synthesis. If asearch in a database did not perform well and missed many studies,
then that search strategy is likely to have been suboptimal. If the search strategy found most
of the studies that were available to be found in the database, then it was likely to have been a
sensitive strategy. Assessments of precision could also be made, but these mostly inform
future search approaches since they cannot affect the searches and record assessment already
undertaken. Relative recall may be most useful at the end of the search process since it relies
on the achievement of several searches to make judgements about the overall performance of
strategies.

In evidence synthesis involving qualitative data, searching is often more organic and
intertwined with the analysis such that the searching stops when new information ceases to be
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identified (Booth 2016). The reasons for stopping need to be documented and it is suggested
that explanations or justifications for stopping may centre around saturation (Booth 2016).
Further information on searches for qualitative evidence can be found in Chapter 21.

4.5 Documenting and reporting the search process

Review authors should document the search process in enough detail to ensure that it can be
reported correctly in the review (see MECIR Box 4.5.a). The searches of all the databases should
be reproducible to the extent that this is possible. By documenting the search process, we refer
to internal record-keeping, which is distinct from reporting the search process in the review
(discussed in online Chapter Il).

MECIR Box 4.5.a Relevant expectations for conduct of intervention reviews

C36: Documenting the search process (Mandatory)

Document the search processin  The search process (including the sources searched,

enough detail to ensure that it when, by whom, and using which terms) needs to be

can be reported correctly in the ~ documented in enough detail throughout the process

review. to ensure that it can be reported correctly in the
review, to the extent that all the searches of all the
databases are reproducible.

Medical/healthcare librarians and information specialists involved with the review should
draft, or at least comment on, the search strategy sections of the review prior to publication.

Suboptimal reporting of systematic review search activities and methods has been observed
(Sampson et al 2008, Roundtree et al 2009, Niederstadt and Droste 2010). Research has also
shown a lack of compliance with guidance in the Handbook with respect to search strategy
description in published Cochrane Reviews (Sampson and McGowan 2006, Yoshii et al 2009,
Franco et al 2018). The lack of consensus regarding optimal reporting has been a challenge
with respect to the values of transparency and reproducibility. The PRISMA-Search (PRISMA-S)
Extension (Rethlefsen et al 2021), an extension to the PRISMA Statement (Page et al 2021a,
Page et al 2021b), addresses the reporting of search strategies in systematic reviews. PRISMA-
S (together with the major revision of PRISMA itself) provides enough detail and specific
examples for systematic review authors to report search methods and information sources in
a clear, reproducible way. In Box 2 of the PRISMA 2020 guidance under “Noteworthy changes
to the PRISMA 2009 statement” the guidance has been strengthened to stipulate: “Modification
of the ‘Search’ item to recommend authors present full search strategies for all databases,
registers and websites searched, not just at least one database (see item #7)”. This brings the
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PRISMA 2020 guidance more into line with Cochrane standards for reporting of database
search strategies.

There is also a recommendation in the PRISMA 2020 guidance (see item 27) that “authors state
whether data used in the review are publicly available and if so, where they can be
accessed”(Page et al 2021a). These recommendations may influence record keeping practices
of searchers.

It is recommended that review authors seek guidance from their medical/healthcare librarian
or information specialist at the earliest opportunity with respect to documenting the search
process (Rethlefsen et al 2015, Meert et al 2016). For Cochrane Reviews, the bibliographic
database search strategies should be copied and pasted into an appendix exactly as run and in
full, together with the search set numbers and the total number of records retrieved by each
search strategy. The search strategies should not be re-typed, because this can introduce
errors. The same process is also good practice for searches of trials registers and other sources,
where the interface used, such as introductory or advanced, should also be specified. Creating
a report of the search process can be accomplished through methodical documentation of the
steps taken by the searcher. This need not be onerous if suitable record keeping is performed
during the process of the search, but it can be nearly impossible to recreate post hoc. Many
database interfaces have facilities for search strategies to be saved online or to be emailed; an
offline copy in text format should also be saved. For some databases, taking and saving a
screenshot of the search may be the most practical approach (Rader et al 2014).

Documenting the searching of sources other than databases, including the search terms used,
is also required if searches are to be reproducible (Atkinson et al 2015, Chow 2015, Witkowski
and Aldhouse 2015).

Details about contacting experts or manufacturers, searching reference lists, scanning
websites, and decisions about search iterations can be produced as an appendix in the final
document and used for future updates. The purpose of search documentation is transparency,
internal assessment, and reference for any future update. It is important to plan how to record
searching of sources other than databases since some activities (contacting experts, reference
list searching, and forward citation searching) will occur later on in the review process after the
database results have been screened (Rader et al 2014). The searcher should record any
correspondence on key decisions and report a summary of this correspondence alongside the
search strategy in a search narrative. The narrative describes the major decisions that shaped
the strategy and can give a peer reviewer an insight into the rationale for the search approach
(Craven and Levay 2011). A worked example of a search narrative is available (Cooper et al
2018b).

It is particularly important to save locally or file print copies of any information found on the
Internet, such as information about ongoing and/or unpublished trials, as this information may
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no longer be accessible at the time the review is written. Local copies should be stored in a
structured way to allow retrieval when needed. There are also web-based tools which archive
webpage content for future reference, such as WebCite (Eysenbach and Trudel 2005). The
results of web searches will not be reproducible to the same extent as bibliographic database
searches because web content and search engine algorithms frequently change, and search
results can differ between users due to a general move towards localization and
personalization (Cooper et al 2021b). It is still important, however, to document the search
process to ensure that the methods used can be transparently reported (Briscoe 2018). In cases
where a search engine retrieves more results than it is practical to screen in full (it is rarely
practical to search thousands of web results, as the precision of web searches is likely to be
relatively low), the number of results that are documented and reported should be the number
that were screened rather than the total number (Dellavalle et al 2003, Bramer 2016).

Decisions should be documented for all records identified by the search. Details of the flow of
studies from the number(s) of references identified in the search to the number of studies
included in the review will need to be reported in the final review, ideally using a flow diagram
such as that proposed in the PRISMA guidance (see online Chapter Ill); these can be generated
using software including Covidence, DistillerSR, EPPI-Reviewer, the METAGEAR package for R,
the PRISMA Flow Diagram Generator, and RevMan. A table of ‘Characteristics of excluded
studies’ will also need to be presented (see Section 4.6.5). Numbers of records are sufficient for
exclusions based on initial screening of titles and abstracts. Broad categorizations are
sufficient for records classed as potentially eligible during an initial screen of the full text.
Authors will need to decide for each review when to map records to studies (if multiple records
refer to one study). The flow diagram records initially the total number of records retrieved
from various sources, then the total number of studies to which these records relate. Review
authors need to match the various records to the various studies in order to complete the flow
diagram correctly. Lists ofincluded and excluded studies must be based on studies rather than
records (see also Section 4.6.1).

4.6 Selecting studies

4.6.1 Studies (not reports) as the unit of interest

A Cochrane Review is a review of studies that meet pre-specified eligibility criteria. Since each
study may have been reported in several articles, abstracts or other reports, an extensive
search for studies for the review may identify many reports for each potentially relevant study.
Two distinct processes are therefore required to determine which studies can be included in
the review. One is to link together multiple reports of the same study; and the other is to use
the information available in the various reports to determine which studies are eligible for
inclusion. Although sometimes there is a single report for each study, it should never be
assumed that this is the case.
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As well as the studies that inform the systematic review, other studies will also be identified
and these should be recorded or tagged as they are encountered, so that they can be listed in
the relevant tables in the review:

e records of ongoing trials for which results (either published or unpublished) are not (yet)
available; and

e records of studies which seem to be eligible but for which data are incomplete or the
publication related to the record could not be obtained.

4.6.2 Identifying multiple reports from the same study

Duplicate publication can introduce substantial biases if studies are inadvertently included
more than once in a meta-analysis (Tramér et al 1997). Duplicate publication can take various
forms, ranging from identical manuscripts to reports describing different outcomes of the
study or results at different time points (von Elm et al 2004). The number of participants may
differ in the different publications. It can be difficult to detect duplicate publication and some
‘detective work’ by the review authors may be required.

Some of the most useful criteria for comparing reports are:

e trial identification numbers (e.g. ClinicalTrials.gov Identifier (NCT number); ISRCTN;
Universal Trial Number (UTN) (assigned by the ICTRP); other identifiers such as those from
the sponsor);

e author names (most duplicate reports have one or more authors in common, although this
is not always the case);

e location and setting (particularly if institutions, such as hospitals, are named);
e specific details of the interventions (e.g. dose, frequency);
e numbers of participants and baseline data; and

e date and duration of the study (which can also clarify whether different sample sizes are
due to different periods of recruitment).

Where uncertainties remain after considering these and other factors, it may be necessary to
correspond with the authors of the reports.

Multiple reports of the same study should be collated, so that each study, rather than each
report, is the unit of interest in the review (see MECIR Box 4.6.a). Review authors will need to
choose and justify which report (the primary report) to use as a source for study results,
particularly if two reports include conflicting results. They should not discard other
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(secondary) reports, since they may contain additional outcome measures and valuable
information about the design and conduct of the study.

MECIR Box 4.6.a Relevant expectations for conduct of intervention reviews

C42: Collating multiple reports (Mandatory)

Collate multiple reports of the It is wrong to consider multiple reports of the same
same study, so that each study,  study as if they are multiple studies. Secondary
rather than each report, is the reports of a study should not be discarded, however,
unit of interest in the review. since they may contain valuable information about

the design and conduct. Review authors must choose
and justify which report to use as a source for study
results.

4.6.3 A typical process for selecting studies

Atypical process for selecting studies for inclusion in a review is as follows (the process should
be detailed in the protocol for the review):

1. Merge search results from different sources using reference management software,
and remove duplicate records of the same report (i.e. records reporting the same
journal title, volume and pages).

2. Examine titles and abstracts to remove obviously irrelevant reports (authors should
generally be over-inclusive at this stage).

3. Retrieve the full text of the potentially relevant reports.
4. Link together multiple reports of the same study (see Section 4.6.2).
5. Examine full-text reports for compliance of studies with eligibility criteria.

6. Correspond with investigators, where appropriate, to clarify study eligibility (it may
be appropriate to request further information, such as missing methods information or
results, at the same time). If studies remain incomplete/unobtainable they should be
tagged/recorded as incomplete, and should be listed in the table of ‘Characteristics of
studies awaiting classification’ in the review.

7. Make final decisions on study inclusion and proceed to data collection.

8. Tagor record any ongoing trials which have not yet been reported so that they can be
added to the ongoing studies table.
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Note that studies should not be omitted from a review solely on the basis of measured outcome
data not being reported (see MECIR Box 4.6.b and Chapter 13).

MECIR Box 4.6.b Relevant expectations for conduct of intervention reviews

C40: Excluding studies without useable data (Mandatory)

Include studies in the review Systematic reviews typically should seek to include
irrespective of whether all relevant participants who have been included in
measured outcome data are eligible study designs of the relevant interventions
reported in a ‘usable’ way. and had the outcomes of interest measured. Reviews

must not exclude studies solely on the basis of
reporting of the outcome data, since this may
introduce bias due to selective outcome reporting
and risk undermining the systematic review process.
While such studies cannot be included in meta-
analyses, the implications of their omission should be
considered. Note that studies may legitimately be
excluded because outcomes were not measured.
Furthermore, issues may be different for adverse
effects outcomes, since the pool of studies may be
much larger and it can be difficult to assess whether
such outcomes were measured.

4.6.4 Implementation of the selection process

Decisions about which studies to include in a review are among the most influential decisions
that are made in the review process and they involve judgement. Use (at least) two people
working independently to determine whether each study meets the eligibility criteria. Ideally,
screening of titles and abstracts to remove irrelevant reports should also be done in duplicate
by two people working independently (although it is acceptable that this initial screening of
titles and abstracts is undertaken by only one person). It is essential, however, that two people
working independently are used to make a final determination as to whether each study
considered possibly eligible after title/abstract screening meets the eligibility criteria based on
the full text of the study report(s) (see MECIR Box 4.6.c).

MECIR Box 4.6.c Relevant expectations for conduct of intervention reviews

C39: Making inclusion decisions (Mandatory)
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Use (at least) two people Duplicating the study selection process reduces both

working independently to the risk of making mistakes and the possibility that

determine whether each study selection is influenced by a single person’s biases.

meets the eligibility criteria, and  The inclusion decisions should be based on the full

define in advance the process texts of potentially eligible studies when possible,

for resolving disagreements. usually after an initial screen of titles and abstracts. It
is desirable, but not mandatory, that two people
undertake this initial screening, working
independently.

It has been shown that using at least two authors may reduce the possibility that relevant
reports will be discarded (Edwards et al 2002, Waffenschmidt et al 2019, Gartlehner et al 2020)
although other case reports have suggested single screening approaches may be adequate
(Doust et al 2005, Shemilt et al 2016). Opportunities for screening efficiencies seem likely to
become available through promising developments in single human screening in combination
with machine learning approaches (O'Mara-Eves et al 2015).

Expertsin a particular area frequently have pre-formed opinions that can bias their assessment
of both the relevance and validity of articles (Cooper and Ribble 1989, Oxman and Guyatt 1993).
Thus, while it is important that at least one author is knowledgeable in the area under review,
it may be an advantage to have a second author who is not a content expert.

Disagreements about whether a study should be included can generally be resolved by
discussion. Often the cause of disagreement is a simple oversight on the part of one of the
review authors. When the disagreement is due to a difference in interpretation, this may
require arbitration by another person. Occasionally, it will not be possible to resolve
disagreements about whether to include a study without additional information. In these
cases, authors may choose to categorize the study in their review as one that is awaiting
assessment until the additional information is obtained from the study authors.

A single failed eligibility criterion is sufficient for a study to be excluded from a review. In
practice, therefore, eligibility criteria for each study should be assessed in order ofimportance,
so that the first ‘no’ response can be used as the primary reason for exclusion of the study, and
the remaining criteria need not be assessed. The eligibility criteria order may be different in
different reviews and they do not always need to be the same.

For most reviews it will be worthwhile to pilot test the eligibility criteria on a sample of reports
(say six to eight articles, including ones that are thought to be definitely eligible, definitely not
eligible and doubtful). The pilot test can be used to refine and clarify the eligibility criteria, train
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the people who will be applying them and ensure that the criteria can be applied consistently
by more than one person.

For Cochrane Reviews the selection process must be documented in sufficient detail to be able
to complete a flow diagram and a table of ‘Characteristics of excluded studies’ (see MECIR Box
4.6.d). During the selection process it is crucial to keep track of the number of references and
subsequently the number of studies so that a flow diagram can be constructed. The decision
and reasons for exclusion can be tracked using reference management software, a simple
document or spreadsheet, or using specialist systematic review software (see Section 4.6.6.1).

MECIR Box 4.6.d Relevant expectations for conduct of intervention reviews

C41: Documenting decisions about records identified (Mandatory)

Document the selection process ~ Decisions should be documented for all records

in sufficient detail to be able to identified by the search. Numbers of records are
complete a flow diagramand a  sufficient for exclusions based on initial screening of
table of ‘Characteristics of titles and abstracts. Broad categorizations are
excluded studies’. sufficient for records classed as potentially eligible

during an initial screen. Studies listed in the table of
‘Characteristics of excluded studies’ should be those
that a user might reasonably expect to find in the
review. At least one explicit reason for their exclusion
must be documented. Authors will need to decide for
each review when to map records to studies (if
multiple records refer to one study). Lists of included
and excluded studies must be based on studies rather
than records.

4.6.5 Selecting ‘excluded studies’

A Cochrane Review includes a list of excluded studies called ‘Characteristics of excluded
studies’, detailing the specific reason for exclusion for any studies that a reader might plausibly
expect to see among the included studies. This covers all studies that may, on the surface,
appear to meet the eligibility criteria but which, on further inspection, do not. It also covers
those that do not meet all of the criteria but are well known and likely to be thought relevant
by some readers. By listing such studies as excluded and giving the primary reason for
exclusion, the review authors can show that consideration has been given to these studies. The
list of excluded studies should be as brief as possible. It should not list all of the reports that
were identified by an extensive search. It should not list studies that obviously do not fulfil the
eligibility criteria for the review, such as ‘Types of studies’, ‘Types of participants’, and ‘Types
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of interventions’. In particular, it should not list studies that are obviously not randomized if
the review includes only randomized trials. Based on a sample, undertaken in 2017/2018 by
one of the authors (JT), of approximately 60% of the intervention reviews in the Cochrane
Library which included randomized trials only, the average number of studies listed in the
‘excluded studies’ table was 30.

4.6.6 Software support for selecting studies

An extensive search for eligible studies in a systematic review can often identify thousands of
records that need to be manually screened. Selecting studies from within these records can be
a particularly time-consuming, laborious and logistically challenging aspect of conducting a
systematic review. These and other challenges have led to the development of various
software tools (and approaches for using ‘generic’ tools) that offer support for the selection
process.

Broadly, software to support selecting studies can be classified as:

e systems that support the study selection process, typically involving multiple reviewers
(see Section 4.6.6.1); and

e tools and techniques based on text mining and/or machine learning, which aim to semi- or
fully-automate the selection process (see Section 4.6.6.2).

Software to support the selection process, along with other stages of a systematic review,
including text mining tools, can be identified using the Systematic Review Toolbox. The SR
Toolbox is a community driven, web-based catalogue of tools that provide support for
systematic reviews (Marshall and Brereton 2015).

4.6.6.1 Software for managing the selection process

Managing the selection process can be challenging, particularly in a large-scale systematic
review that involves multiple reviewers. Basic productivity tools can help (such as word
processors, spreadsheets, and reference management software), and several purpose-built
systems that support multiple concurrent users are also available that offer support for the
study selection process. Software for managing the selection process can be identified using
the Systematic Review Toolbox mentioned above.

Compatibility with other software tools used in the review process (such as RevMan) may be a
consideration when selecting a tool to support study selection. Covidence and EPPI-Reviewer
are Cochrane-preferred tools, and are likely to have the strongest integration with RevMan.
Should specialist software not be available, Bramer and colleagues have developed a method
for using the widely available software EndNote X7 for managing the screening process
(Bramer et al 2017).
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4.6.6.2 Automating the selection process

Research into automating the study selection process through machine learning and text
mining has received considerable attention over recent years, resulting in the development of
various tools and techniques for reviewers to consider. The use of automated tools has the
potential to reduce the workload involved with selecting studies significantly (Thomas et al
2017). For example, research suggests that adopting automation can reduce the need for
manual screening by at least 30% and possibly more than 90%, although sometimes at the cost
of up to a 5% reduction in sensitivity (O'Mara-Eves et al 2015).

Machine learning models (or ‘classifiers’) can be built where sufficient data are available. Of
particular practical use to Cochrane Review authors is a classifier (the ‘RCT Classifier’) that can
identify reports of randomized trials based on titles and abstracts. The classifier is highly
accurate because it is built on a large dataset of hundreds of thousands of records screened by
Cochrane Crowd, Cochrane’s citizen science platform, where contributors help to identify and
describe health research (Marshall et al 2018, Noel-Storr et al 2021, Thomas et al 2021).
Guidance on using the RCT Classifier in Cochrane Reviews, for example to exclude studies
already flagged as not being randomized trials, or to access Cochrane Crowd to assist with
screening, is available from the Cochrane Information Specialists’ Handbook (Cochrane
Information Specialist Support Team 2021d).

Cochrane has also implemented a screening workflow called Screen4Me. This workflow
incorporates the use of the RCT Classifier and Cochrane Crowd, to identify the RCTs found in
authors’ search results. Cochrane author teams conducting intervention reviews that
incorporate RCTs can access this workflow via the Cochrane Register of Studies. Author teams
wishing to use the Screen4Me workflow should liaise directly with the Cochrane Review
Group’s Information Specialist. To date (January 2022), Screen4Me has been used in over 50
Cochrane intervention reviews. Workload reduction in terms of screening burden varies
depending on the prevalence of RCTs in the domain area and the sensitivity of the searches
conducted. A recent internal, as yet (February 2022) unpublished evaluation by one of the
authors (AN-S) showed a mean reduction in screening workload of 51% (range 29% to 74%).
More information on Screen4Me can be found in the Cochrane Information Specialists’
Handbook (Cochrane Information Specialist Support Team 2021d).

In addition to learning from large datasets such as those generated by Cochrane Crowd, it is
also possible for machine learning models to learn how to apply eligibility criteria for individual
reviews. This approach uses a process called ‘active learning’ and it is able to semi-automate
study selection by continuously promoting records most likely to be relevant to the top of the
results list (O'Mara-Eves et al 2015). It is difficult for authors to determine in advance when it is
safe to stop screening and allow some records to be eliminated automatically without manual
assessment. Recent work has suggested that this barrier is not insurmountable, and that it is
possible to estimate how many relevant records remain to be found based on the sample
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already screened (Sneyd and Stevenson 2019, Callaghan and Muller-Hansen 2020, Li and
Kanoulas 2020). The automatic elimination of records using this approach has not been
recommended for use in Cochrane Reviews at the time of writing. This active learning process
can still be useful, however, since by prioritizing records for screening in order of relevance, it
enables authors to identify the studies that are most likely to be included much earlier in the
screening process than would otherwise be possible.

Finally, tools are available that use natural language processing to highlight sentences and key
phrases automatically (e.g. PICO elements, trial characteristics, details of randomization) to
support the reviewer whilst screening (Tsafnat et al 2014).
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Throughout this technical supplement we refer to the Methodological Expectations of
Cochrane Intervention Reviews (MECIR), which are methodological standards to which all
Cochrane Protocols, Reviews, and Updates are expected to adhere. More information can be
found on these standards at: https://methods.cochrane.org/mecir and, with respect to
searching for and selecting studies, in Chapter 4 of the Cochrane Handbook for Systematic
Review of Interventions.

1 Sources to search

For discussion of CENTRAL, MEDLINE and Embase as the key database sources to search,
please refer to Chapter 4, Section 4.3. For discussion of sources other than CENTRAL, MEDLINE
and Embase, please see the sections below.

1.1 Bibliographic databases other than CENTRAL, MEDLINE and Embase

1.1.1 The Cochrane Register of Studies

The Cochrane Register of Studies (CRS) is a bespoke Cochrane data repository and data
management system, primarily used by Cochrane Information Specialists (CISs). The
Specialized Registers (registers or databases of trial records on specific topics) maintained by
CISs are stored and managed within the CRS. As such, it acts as a ‘meta-register’ of all the trials
identified by Cochrane but each Cochrane Group has its own section (segment) within the
larger database (Cochrane Information Specialist Support Team 2021c). The segment includes
not only the Specialized Register but also all studies, or reports of studies, from the included
and excluded sections of the Group’s Cochrane Reviews and may also contain other records of
interest to the Group. The Cochrane Central Register of Controlled Trials (CENTRAL) is created
within the CRS, drawn partly from the references CISs add to their own segments and partly
from references to trial reports sourced from other bibliographic databases (e.g. PubMed and
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Embase). The CRS is the only route available for publication of records in CENTRAL (Cochrane
Information Specialist Support Team 2021c).

As a piece of web-based software, the CRS provides tools to manage search activities both for
the Cochrane group’s Specialized Register and for individual Cochrane Reviews. CISs are able
to import records from external bibliographic databases and other sources into the CRS, de-
duplicate them, share them with author teams and track what has been previously retrieved
via searching and screened for each review. A further benefit is that trials register records
relating to randomized and quasi-randomized studies (currently from ClinicalTrials.gov and
the WHO International Clinical Trials Registry Platform) are searchable from within the CRS. It
is possible to store the full text of each bibliographic citation (and any accompanying
documents, such as translations) within the CRS as an attachment but this should always be
done in compliance with local copyright and database licensing agreements. Records added
to the CRS that will be published in CENTRAL are automatically edited in accordance with the
Cochrane HarmoniSR guidance, which ensures consistency in record formatting and output
(HarmoniSR Working Group 2015).

The CRS captures links among references, studies and the Cochrane Reviews within which they
appear. This information is drawn from CRS-D, a data repository which sits behind the CRS and
includes all CENTRAL records, allincluded and excluded studies together with ongoing studies,
studies awaiting classification and other records collected by CISs in their Specialized
Registers. CRS-D has been designed to integrate with RevMan and Archie and this linking of
data and information back to the reviews will ultimately help review teams find trials more
efficiently. For example, CRS-D records can be linked to records in the Reviews Database that
powers RevMan Web, so users can access additional data about the studies that appear in
reviews, such as the characteristics of studies, ‘Risk of bias’ tables and, where possible, the
extracted data from the study.

The CRS is a mixture of public records, i.e. CENTRAL records and private records for the use of
Cochrane editorial staff only. Full access to the content in CRS is available only to designated
staff within Cochrane editorial teams. Permission to perform tasks is controlled through
Archie, Cochrane’s central server for managing documents and contact details (Cochrane
Information Specialist Support Team 2021c).

1.1.2 National and regional databases

In addition to MEDLINE and Embase, which are generally considered to be the key international
general healthcare databases, many countries and regions produce bibliographic databases
that focus on the literature produced in those regions and which often include journals and
other literature not indexed elsewhere, such as African Index Medicus and LILACs (for Latin
America and the Caribbean). It is highly desirable, for Cochrane Reviews of interventions, that
searches be conducted of appropriate national and regional bibliographic databases (MECIR
C25). Searching these databases in some cases identifies unique studies that are not available
through searching major international databases (Clark et al 1998, Brand-de Heer 2001, Clark
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and Castro 2001, Clark and Castro 2002, Abhijnhan et al 2007, Almerie et al 2007, Xia et al 2008,
Atsawawaranunt et al 2009, Barnabas et al 2009, Manriquez 2009, Waffenschmidt et al 2010,
Atsawawaranunt et al 2011, Wu et al 2013, Bonfillet al 2015, Cohen et al 2015, Cooper et al 2015,
Xue et al 2016). Access to many of these databases is available free of charge. Others are only
available by subscription or on a ‘pay-as-you-go’ basis. Indexing complexity and consistency
varies, as does the sophistication of the search interfaces.

For a list of general healthcare databases, see Appendix.

1.1.3 Subject-specific databases

It is highly desirable, for authors of Cochrane Reviews of interventions, to search appropriate
subject specific bibliographic databases (MECIR C25). Which subject-specific databases to
search in addition to CENTRAL, MEDLINE and Embase will be influenced by the topic of the
review, access to specific databases and budget considerations.

Most of the main subject-specific databases such as AMED (alternative therapies), CINAHL
(nursing and allied health) and PsycINFO (psychology and psychiatry) are available only on a
subscription or ‘pay-as-you-go’ basis. Access to databases is, therefore, likely to be limited to
those databases that are available to the Cochrane Information Specialist at the CRG editorial
base or those that are available at the institutions of the review authors. Access arrangements
vary according to institution. Review authors should seek advice from their medical/healthcare
librarian or information specialist about access at their institution.

Although there is overlap in content coverage across Embase, MEDLINE and CENTRAL and
subject-specific databases such as AMED, CINAHL and PsycINFO (Moseley et al 2009), their
performance (Watson and Richardson 1999a, Watson and Richardson 1999b) and facilities
vary. In addition, a comparison of British Nursing Index and CINAHL shows that even in
databasesin a specific field such as nursing, each database covers unique journal titles (Briscoe
and Cooper 2014). To find qualitative research, CINAHL and PsycINFO should be searched in
addition to MEDLINE and Embase (Subirana et al 2005, Wright et al 2015, Rogers et al 2017).
Evenin cases where research indicates low benefit in searching CINAHL, it is still suggested that
for subject-specific reviews it should be considered as an option (Beckles et al 2013).

There are also several studies, each based on a single review, and therefore not necessarily
generalizable to all reviews in all topics, showing that searching subject specific databases
identified additional relevant publications. It is unclear, however, whether these additional
publications would change the conclusions of the review. For example, for a review of exercise
therapy for cancer patients, searching CancerLit, CINAHL, and PsycINFO identified additional
records which were not retrieved by MEDLINE searches but searching SPORTDiscus identified
no additional records (Stevinson and Lawlor 2004); for a review of social interventions, only
four of the 69 (less than 6%) relevant studies were found by searching databases such as
MEDLINE, while about half of the relevant studies were found by searching the Transport
database (Ogilvie et al 2005); in an obesity review, searching the Health Management
Information Consortium (HMIC) database identified about one fifth of included publications in
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addition to MEDLINE searches while CINAHL identified no new publications; and in a
tuberculosis review, searching CINAHL identified over 5% of the included publications in
addition to MEDLINE, whereas the HMIC database identified no additional publications (Levay
et al 2015). A review of database sources for a food science systematic review found that the
specialist agriculture and food science databases AGRICOLA and FSTA had the highest
precision of all databases searched, but did not return any unique citations alongside
Academic Science Premier (ASP), CAB Direct, PubMed and Web of Science (Urhan et al 2019).

For a list of subject-specific healthcare databases, see Appendix.

1.1.4 Citation indexes

Citation indexes are bibliographic databases which index citations in addition to the standard
bibliographic content. They were originally developed to identify efficiently the reference lists
of scholarly authors and the number of times a study or author is cited (Garfield 2007). Citation
indexes can also be used creatively to identify studies which are similar to a source study, as it
is probable that studies which cite or are cited by a source study will contain similar content.

Searching using a citation index is usually called ‘citation searching’ or ‘citation chasing’ and is
further defined as ‘forwards citation searching’ or ‘backwards citation searching’ depending
on which direction the citations are searched. Forwards citation searching identifies studies
which cite a source study and backwards citation searching identifies studies cited by the
source study. Citation indexes are mainly used for forwards citation searching, which is
practically impossible to conduct manually, whereas backwards citation searching is relatively
easy to conduct manually by consulting reference lists of source studies (see Section 1.3.4).
Thus the focus in this section is on forwards citation searching. Citation indexes also facilitate
author citation searching which is used to identify studies that are carried out by an author and
studies that cite an author.

It is good practice to carry out forwards citation searching on reports of studies that meet the
eligibility criteria of a systematic review. Thus forwards citation searching usually takes place
after the results of the bibliographic database searches have been screened and a set of
potentially includable studies has been identified (Briscoe et al 2020a). Because citation
searching is not based on pre-specified terminology it has the potential to retrieve studies that
are not retrieved by the keyword-based search strategies that are conducted in bibliographic
databases and other resources. This makes citation searching particularly effective in
systematic reviews where the search terms are difficult to define, usefully extending to iterative
citation searching of citations identified by citation searching (also known as ‘snowballing’) in
some reported cases (Booth 2001, Greenhalgh and Peacock 2005, Papaioannou et al 2010,
Linder et al 2015). Since researchers may selectively cite studies with positive results, forwards
citation searching should be used with caution as an adjunct to other search methods in
Cochrane Reviews.

There are varied findings on the efficiency of forwards citation searching, measured as the
labour required to export and screen the results of searches relative to the number of unique
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relevant studies identified (Wright et al 2014, Hinde and Spackman 2015, Levay et al 2016,
Cooper et al 2017b). Most studies, however, which compared the results of forwards citation
searching with other search methods found that citation searching identified one or more
unique studies which were relevant to the review question (Greenhalgh and Peacock 2005,
Papaioannou et al 2010, Wright et al 2014, Hinde and Spackman 2015, Linder et al 2015).
Reviews of recently published studies, such as review updates, are less likely to benefit from
forwards citation searching than reviews with no historical date limit for includable studies due
to the relatively limited time for recent studies to be cited. When conducting a review update,
however, searchers should consider carrying out forwards citation searching on the studies
included in the original review and on the original review itself.

The two main subscription citation indexes are Web of Science, which was launched in 1964
and is currently provided by Clarivate Analytics, and Scopus, which was launched in 2004 by
Elsevier. Google Scholar, which was also launched in 2004, can be used for forwards but not
backwards citation searching. Microsoft Academic was relaunched in 2015 (Sinha et al 2015)
but closed in December 2021. It could be used for both forwards and backwards citation
searching. A new resource, OpenAlex, is due to be launched in early 2022. A summary of each
of the currently available resources is provided below. There are published comparative
studies which can be consulted for a more detailed analysis (Kulkarni et al 2009, Wright et al
2014, Levay et al 2016, Cooper et al 2017a).

Web of Science

Web of Science (formerly Web of Knowledge), produced by Clarivate Analytics, comprises
several databases. The ‘Core Collection’ databases cover the sciences (1900 to date), social
sciences (1956 to date), and arts and humanities (1975 to date). The sciences and social
sciences collections are divided into journal articles and conference proceedings, which can be
searched separately. In total, the Web of Science Core Collection contains approximately 80
million records from more than 21,000 journal titles, books and conference proceedings (Web
of Science 2020). Additional databases are available via the Web of Science platform, alsoon a
subscription basis. Author citation searching is possible in Web of Science but it does not
automatically distinguish between authors with the same name unless they have registered for
a uniquely assigned Web of Science ResearcherlD.

https://clarivate.com/products/web-of-science/

Scopus

Scopus, produced by Elsevier, covers health sciences, life sciences, physical sciences and social
sciences. As of December 2021, it contains approximately 85 million records from
approximately 25,000 journal titles and approximately 10 million conference abstracts.
Records date back to 1788, with approximately 60 million post-1995 records, including
references, and approximately 25 million pre-1996 records (Scopus 2021). A unique
identification number is automatically assigned to each author in the database which enables
it to distinguish between authors with the same names when author citation searching. Errors
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are still possible, however, as publications are not always assigned correctly to author ID
numbers and authors are sometimes erroneously assigned more than one ID number.

https://www.elsevier.com/solutions/scopus

https://www.elsevier.com/solutions/scopus/how-scopus-works/content

Google Scholar

Google Scholar is a freely available scholarly search engine which uses automated web
crawlers to identify and index scholarly references, including published studies and grey
literature. Although it can only be used for forwards citation searching, this limitation has little
practical significance as backwards citation searching can be easily conducted manually by
checking reference lists. The precise number of journals indexed by Google Scholar is not
known because it does not use a pre-specified list of journals to populate its content. There is,
however, evidence that it has sufficient citation coverage to be used as an alternative to Web
of Science or Scopus, if these databases are not available (Wright et al 2014, Levay et al 2016).

A disadvantage of Google Scholar’s automated study identification method is that it produces
more duplicate citations than Web of Science, which indexes pre-specified journal content
(Haddaway et al 2015). Scopus, which uses a similar indexing method to Web of Science, is also
likely to produce fewer duplicates than Google Scholar. A further disadvantage of Google
Scholar is that the export features are basic; however, this can be improved by searching it via
the freely available Publish or Perish software (Harzing 2007). Finally, Google Scholar limits the
number of viewable results to 1000 and does not disclose how the top 1000 results are selected,
thus compromising the transparency and reproducibility of search results (Levay et al 2016).

https://scholar.google.com/

OpenAlex

OpenAlexis a tool produced by the non-profit organization OurResearch. In its documentation,
OpenAlex is described as a free and open catalogue of the world’s scholarly entities, including
scholarly works, authors, journals and other repositories, and institutions. OpenAlex’s first
beta data release was in mid-November 2021, positioning itself as a successor to Microsoft
Academic, which was retired on 31 December 2021. OpenAlex’s full website is due to be
launched in early 2022.

According to the OpenAlex website, “Using OpenAlex, you can build your own scholarly search
engine, recommender service, or knowledge graph. You can help manage research by tracking
citation impact, spotting promising new research areas, and identifying and promoting work
from underrepresented groups. And you can do research on research itself, in areas like
bibliometrics, science and technology studies, and Science of science policy.”
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https://openalex.org/about

Web of Science, Scopus, Google Scholar and (until 31 December 2021) Microsoft Academic all
provide or provided wide coverage of healthcare journal publications. There are, however,
differences in the number of records indexed in each citation index and in the methods used to
index records, and there is evidence that these differences affect the number of citations which
are identified when citation searching (Kulkarni et al 2009, Wright et al 2014, Rogers et al 2016,
Rogers et al 2020). It is not a requirement for Cochrane Reviews, however, to conduct
exhaustive citation searching using multiple citation indexes. Review authors and information
specialists should consider the time and resources available and the likelihood of identifying
unique studies for the review question, when planning whether and how to conduct forwards
citation searching.

Further evidence-based analysis of the value of citation searching for systematic reviews can
be found on the regularly updated SuRe Info portal in the section entitled Value of using
different search approaches (https://sites.google.com/york.ac.uk/sureinfo/home/value-of-
using-different-search-approaches).

1.1.5 Dissertations and theses databases

It is highly desirable, for authors of Cochrane Reviews of interventions, to search relevant grey
literature sources such as reports, dissertations, theses, and conference abstracts (MECIR C28).
Dissertations and theses are a subcategory of grey literature, which may report studies of
relevance to review authors. Searching for unpublished academic research may be important
for countering possible publication bias but it can be time consuming and in some cases yield
few included studies (van Driel et al 2009). In some areas of medicine, searching for and
retrieving unpublished dissertations has been shown to have a limited influence on the
conclusions of a review (Vickers and Smith 2000, Royle et al 2005). In other areas of medicine,
however, it is essential to broaden the search to include unpublished trials, for example in
oncology and in complementary medicine (Egger et al 2003). In a study of 129 systematic
reviews from three Cochrane Review Groups (the Acute Respiratory Infections Group, the
Infectious Diseases Group and the Developmental, Psychosocial and Learning Problems
Group) there was wide variation in the retrieval and inclusion of dissertations (Hartling et al
2017). It is possible that a study which would affect the conclusions would be missed if the
search is not comprehensive enough to include searches for unpublished trials including those
reported only in dissertation and theses (Egger et al 2003). The failure to search for
unpublished trials, such as those in dissertation and thesis databases, may lead to biased
results in some reviews (Ziai et al 2017). Dissertations and theses are not normally indexed in
general bibliographic databases such as MEDLINE or Embase, but there are exceptions, such
as CINAHL, which indexes nursing, physical therapy and occupational health dissertations and
PsycINFO, which indexes dissertations in psychiatry and psychology.

To identify relevant studies published in dissertations or theses it is advisable to search specific
dissertation sources:
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e The US-based Center for Research Libraries (CRL) is an international consortium of
university, college, and independent research libraries (http://catalog.crl.edu/search~S4)

e The LILACS database includes some theses and dissertations from Latin American and
Caribbean countries (http://lilacs.bvsalud.org/en/)

e Open Access Theses and Dissertations (OATD) includes electronic theses and databases
that are free to access and read online from participating universities from around the
world (https://oatd.org/)

e ProQuest Dissertations and Theses Global (PQDT) is the best-known commercial database
for searching dissertations. Access to PQDT is by subscription. As of November 2021,
ProQuest Dissertations and Theses Global database indexes more than 5 million doctoral
dissertations and Master’s theses from around the world with full text available for over
2.5 million of these records (http://www.proquest.com/products-
services/pqdtglobal.html)

Other sources of dissertations and theses include the catalogues and resources produced by
national libraries and research centres, for example:

e Australian theses are searchable via the National Library of Australia’s Trove service
(http://trove.nla.gov.au/)

e DART-Europe is a partnership of several research libraries and library consortia which
provides global access to European research theses via a portal. A list of institutions,
national libraries and consortia who contribute to the portal can be found here:
(https://www.dart-europe.org/)

e Deutsche Nationalbibliothek (German National Library) provides access to electronic
versions of theses and dissertations since 1998 (https://www.dnb.de/dissonline)

e The Networked Digital Library of Theses and Dissertations (NDLTD) is an international
organization dedicated to promoting the adoption, creation, use, dissemination, and
preservation of electronic theses and dissertations.

(http://search.ndltd.org/)

e Swedish University Dissertations offers dissertations in English, some of which are
available to download (http://www.dissertations.se/)

e Theses Canada provides access to the National Library of Canada’s records of PhD and
Master’s theses from Canadian universities
(www.collectionscanada.gc.ca/thesescanada/)

Other countries also offer access to dissertations and theses in their national languages.
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Whenever possible, review authors should attempt to include all relevant studies of acceptable
quality, irrespective of the type of publication, since the inclusion of these may have an impact
in situations where there are few relevant studies, or where there may be vested interests in
the published literature (Hartling et al 2017). The inclusion of unpublished trials will increase
precision, generalizability and applicability of findings (Egger et al 2003). In the interest of
feasibility, review authors should assess their research questions and topic area, and seek
advice from content experts when selecting dissertation and theses databases to search.
Review authors should consult their Cochrane Information Specialist, local library or university
for information about dissertations and theses databases in their country or region.

1.1.6 Grey literature databases

As stated above, it is highly desirable, for authors of Cochrane Reviews of interventions, to
search relevant grey literature sources such as reports, dissertations, theses, and conference
abstracts (MECIR C28).

Grey literature was defined at GL3, the Third International Conference on Grey Literature on 13
November 1997 in Luxembourg as “that which is produced on all levels of government,
academics, business and industry in print and electronic formats, but which is not controlled
by commercial publishers” (Farace and Frantzen 1997). On 6 December 2004, at GL6, the Sixth
Conference in New York City, a clarification was added: grey literature is “... not controlled by
commercial publishers, i.e. where publishing is not the primary activity of the producing body
...” (Farace and Frantzen 2004). In a 2017 audit of 203 systematic reviews published in high-
impact general medical journals in 2013, 64% described an attempt to search for unpublished
studies. The audit showed that reviews published in the Cochrane Database of Systematic
Reviews were significantly more likely to include a search for grey literature than those
published in standard journals (Ziai et al 2017). ACochrane Methodology Review indicated that
published trials showed an overall greater treatment effect than grey literature trials (Hopewell
et al 2007a). Although failure to identify trials reported in conference proceedings and other
grey literature might affect the results of a systematic review (Hopewell et al 2007a), a recent
systematic review showed that this was only the case in a minority of reviews (Schmucker et al
2017). Since the impact of excluding unpublished data is unclear, review authors should
consider the time and effort spent when planning the grey-literature portion of the search.

Grey literature’s diverse formats and audiences can present a significant challenge in a
systematic search for evidence. Locating grey literature can often be challenging, requiring
librarians to use several databases from various host providers or websites, some of which they
may not be familiar with (Saleh et al 2014, Haddaway and Bayliss 2015). There are many
characteristics of grey literature that make it difficult to search systematically. Further, there is
no ‘gold standard’ for rigorous systematic grey literature search methods and few resources
on how to conduct this type of search (Godin et al 2015, Paez 2017). One challenge of searching
the grey literature is managing an abundance of material. Often, there are many sources to
search but some authors of very broad or cross-disciplinary topics may find it necessary to
impose some limits on the extent of their grey literature searching by considering what is
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feasible within limited time and resources (Mahood et al 2014). For example, since nearly half
of the citations found in reviews of new and emerging non-drug technologies are grey
literature, searchers should consider focusing their efforts on search engines and aggregator
sites to increase feasibility (Farrah and Mierzwinski-Urban 2019). Google Scholar can help
locate a large volume of grey literature and specific, known studies, however, it should not be
used as the only resource for systematic review searches (Haddaway et al 2015). The types of
grey literature that are useful in specific reviews may depend on the research question and
researchers may decide to tailor the search to the question (Levay et al 2015). For example,
unpublished academic research may be important for countering possible publication bias
and can be targeted via specific repositories for preprints, theses and funding registries.
Alternatively, if the research question is related to implementation or if the researchers are
interested in material to support their implications for practice section, then organizational
reports, government documents and monitoring and evaluation reports, might be important
for ensuring the search is extensive and fit for purpose (Haddaway and Bayliss 2015).

Careful documentation throughout the search process and reporting of search methods will
demonstrate that efforts have been made to be comprehensive and will help in making the
grey literature searching as reproducible as possible (Stansfield et al 2016).

The following resources can help authors plan a manageable and thorough approach to
searching the grey literature for their topic.

e The Canadian Agency for Drugs and Technologies in Health (CADTH)
(https://www.cadth.ca/resources/finding-evidence/grey-matters) publishes a resource
entitled ‘Grey Matters: a practical tool for searching health-related grey literature’, which
lists a considerable number of grey literature sources together with annotations about
their content as well as search hints and tips.

e GreySource (http://greynet.org/greysourceindex.html) provides links to self-described
sources of grey literature. Only web-based resources that explicitly refer to the term grey
literature (or its equivalent in any language) are listed. The links are categorized by
subject, so that authors can quickly identify relevant sources to pursue.

e The Health Management Information Consortium (HMIC) Database
(https://www.kingsfund.org.uk/consultancy-support/library-services) contains records
from the Library and Information Services department of the UK Department of Health
and the King’s Fund Information and Library Service. It includes all UK Department of
Health publications including circulars and press releases. The King’s Fund is an
independent health charity that works to develop and improve management of health
and social care services. The database is considered to be a good source of grey literature
on topics such as health and community care management, organizational development,
inequalities in health, user involvement, and race and health.
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e The US National Technical Information Service (NTIS) (www.ntis.gov) provides access to
the results of both US and non-US government-sponsored research and can provide the
full text of the technical report for most of the results retrieved. NTIS is free of charge on
the Internet and goes back to 1964.

e OpenGrey was a multidisciplinary European grey literature database, covering science,
technology, biomedical science, economics, social science and humanities. Each record
had an English title and/or English keywords. Some records included an English abstract
(starting in 1997). The database included technical or research reports, doctoral
dissertations, conference presentations, official publications, and other types of grey
literature. Information was also provided regarding how to access the documents
included in the database. Access to this database via Inist-CNRS ceased in November
2020, but a searchable archived version is available from the Data Archiving and
Networked Services (DANS) Easy system (https://easy.dans.knaw.nl/ui/datasets/id/easy-
dataset:200362).

e PsycEXTRA (http://www.apa.org/pubs/databases/psycextra/) is a companion database to
PsycINFO in psychology, behavioural science and health. It includes references from
newsletters, magazines, newspapers, technical and annual reports, government reports
and consumer brochures. PsycEXTRA is different from PsycINFO
(https://www.apa.org/pubs/databases/psycinfo/index) in its format, because it includes
abstracts and citations plus full text for a major portion of the records. There is no
coverage overlap between PsycEXTRA and PsycINFO.

Conference abstracts are a particularly important source of grey literature and are further
covered in Section 1.3.3.

1.2 Ongoing studies and unpublished data sources: further considerations

This section should be read in conjunction with Chapter 4, Sections 4.3.2 to 4.3.4.

1.2.1 Trials registers and trials results registers

It is mandatory, for authors of Cochrane Reviews of interventions, to search trials registers and
repositories of results, where relevant to the topic, through ClinicalTrials.gov, the WHO
International Clinical Trials Registry Platform (ICTRP) portal and other sources as appropriate
(MECIR C27) (see Chapter 4, Section 4.3.3). Although ClinicalTrials.gov is included as one of the
registers within the WHO ICTRP portal, it is recommended that both ClinicalTrials.gov and the
ICTRP portal are searched separately, from within their own interfaces, due to additional
features in ClinicalTrials.gov (Glanville et al 2014)(see below).

Several initiatives have led to the development of and recommendations to search trials
registers. The International Committee of Medical Journal Editors (ICMJE) requires prospective
registration of studies for subsequent publication in their journals, and there is a legal
requirement that the results of certain studies must be posted within a given timeframe.
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Several studies have shown, however, that adherence to these requirements is mixed (Gill
2012, Huser and Cimino 2013b, Huser and Cimino 2013a, Jones et al 2013, Anderson et al 2015,
Dal-Re et al 2016, Goldacre et al 2018, Jorgensen et al 2018) and that results posted on
ClinicalTrials.gov show discordance when compared with results published in journal articles
(Gandhi et al 2011, Earley et al 2013, Hannink et al 2013, Becker et al 2014, Hartung et al 2014,
De Oliveira et al 2015) or both of the above (Jones and Platts-Mills 2012, Adam et al 2018).

ClinicalTrials.gov

In February 2000, the US National Library of Medicine (NLM) launched ClinicalTrials.gov
(https://clinicaltrials.gov/ct2/home). ClinicalTrials.gov was created as a result of the Food and
Drug Administration Modernization Act of 1997 (FDAMA). FDAMA required the US Department
of Health and Human Services, through the US National Institutes of Health (NIH), to establish
a registry of clinical trials information for both (US) federally and privately funded trials
conducted under ‘investigational new drug’ applications to test the effectiveness of
experimental drugs for “serious or life-threatening diseases or conditions”. The
ClinicalTrials.gov registration requirements were expanded after the US Congress passed the
FDA Amendments Act of 2007 (FDAAA). Section 801 of FDAAA (FDAAA 801) required more types
of trials to be registered and additional trial registration information to be submitted. The law
also required the submission of results for certain trials. This led to the expansion of
ClinicalTrials.gov to include information on study participants and a summary of study
outcomes, including adverse events. Results have been made available since September 2008.
Further legislation has expanded the coverage of results in ClinicalTrials.gov, which now serves
as a major international register including clinical trials conducted across over 200 countries.
Searches of ClinicalTrials.gov can be limited to studies which include results by selecting
‘Studies With Results’ from the pull-down menu at the ‘Study Results’ option on the Advanced
Search page (https://clinicaltrials.gov/ct2/search/advanced). Research has shown that the
most reliable way of searching ClinicalTrials.gov is to conduct a highly sensitive ‘single
concept’ search in the basic interface of ClinicalTrials.gov (Glanville et al 2014). This study also
suggested that use of the advanced interface seemed to improve precision without loss of
sensitivity and this interface might be preferred when large numbers of search results are
anticipated.

Search help for ClinicalTrials.gov is available from the following links:
How to Use Basic Search

https://clinicaltrials.gov/ct2/help/how-find/basic

How to Use Advanced Search

https://clinicaltrials.gov/ct2/help/how-find/advanced

How to Read a Study Record
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https://clinicaltrials.gov/ct2/help/how-read-study

How to Use Search Results

https://clinicaltrials.gov/ct2/help/how-use-search-results

The World Health Organization International Clinical Trials Registry Platform search portal
(WHO ICTRP)

In May 2007, the World Health Organization (WHO) launched the International Clinical Trials
Registry Platform (ICTRP) search portal (https://trialsearch.who.int/), to search across a range
of trials registers, similar to the initiative launched some years earlier by Current Controlled
Trials with their ‘metaRegister’ (which has ceased publication). Currently (December 2021), the
WHO portal searches across 20 registers (including ClinicalTrials.gov but note the guidance
above regarding searching ClinicalTrials.gov separately through the ClinicalTrials.gov
interface). Research has shown that the most reliable way of searching the ICTRP is to conduct
a highly sensitive ‘single concept’ search in the ICTRP basic interface (Glanville et al 2014). This
study suggested that use of the ICTRP advanced interface might be problematic because of
reductions in sensitivity. The extent to which this might still be the case with the new ICTRP
interface, released in its final version in June 2021, remains to be ascertained.

Search help for the ICTRP is available from the following link:

https://www.who.int/clinical-trials-registry-platform/the-ictrp-search-portal/search-tips

Other trials registers and trials register resources

In May 2021, the UK National Institute for Health Research (NIHR) Innovation Observatory
launched ScanMedicine (https://scanmedicine.com/), a resource which draws records from 11
national and international trials register resources with information on drugs, devices and
diagnostics together with digital applications approved by the FDA, enabling searches back to
1995 (https://www.nihr.ac.uk/news/nihr-launches-innovative-searchable-database-of-global-
clinical-trials/27660).

HSRProj (Health Services Research Projects in Progress)
(https://www.nlm.nih.gov/hsrph.html) provided information about ongoing health services
research and public health projects. It contained descriptions of research in progress funded
by US federal and private grants and contracts for use by policy makers, managers, clinicians
and other decision makers. It provided access to information about health services research in
progress before, and irrespective of whether, results were available in a published form. In
June 2021, the US National Library of Medicine (NLM) announced that they would discontinue
HSRProj from mid-September 2021. HSRProj data are now archived and downloadable from
the entry for Health Services Research Projects in Progress (HSRProj) on the National
Information Center on Health Services Research & Health Care Technology (NICHSR) site at the
link above.
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Many countries and regions maintain trials and/or trials results registers. There are also many
condition-specific trials registers, especially in the field of cancer, which are too numerous to
list. Some pharmaceutical companies make available information about their clinical trials
through their own websites, either instead of or in addition to the information they make
available through national or international websites. Additionally, there are commercially
produced trials registers, which are available on a subscription basis.

Clinical Trial Results (www.clinicaltrialresults.org) is a website that hosts slide and video
presentations from clinical trialists, especially in the field of cardiology but also other
specialties, reporting the results of clinical trials.

Further listings of international, national, regional, subject-specific and industry trials
registers, together with guidance on how to search them can be found on a website developed
in 2009 by two of the co-authors of this chapter (JG and CL) entitled Finding clinical trials,
research registers and research results
(https://sites.google.com/a/york.ac.uk/yhectrialsregisters/).

1.2.2 Regulatory agency sources and clinical study reports

The EU Clinical Trials Register (EUCTR)

The EUCTR contains protocol and results information for interventional clinical trials on
medicines conducted in the European Union (EU) and the European Economic Area (EEA)
which started after 1 May 2004. It enables searching for information in the EudraCT database,
which is used by national medicines regulators for data related to clinical trial protocols.
Results data are extracted from data entered by the sponsors into EudraCT. The EUCTR has
been a ‘primary registry’ in the ICTRP since September 2011 but in the absence of any evidence
to the contrary, itis recommended that searches of the EUCTR should be carried out within the
EUCTR and not solely within the ICTRP (in line with the advice above regarding searching
ClinicalTrials.gov). The register currently (July 2021) contains information about
approximately 60,000 clinical trials. Searches can be limited to ‘Trials with results’ under the
‘Results Status’ option. Records can be selected individually for downloading or can be
downloaded one page at a time (maximum 20 records).

https://www.clinicaltrialsregister.eu/ctr-search/search

Drugs@FDA and medical device information from the FDA

Drugs@FDA is hosted by the US Food and Drug Administration and provides information about
most of the drugs approved in the US since 1939. For those approved more recently (from
1998), there is often a ‘Review’, which contains the scientific analyses that provided the basis
for approval of the new drug. In 2012, new search options were introduced, enabling search
strategies to be saved and re-run and results to be downloaded to a spreadsheet (Goldacre et
al 2017).

http://www.accessdata.fda.gov/scripts/cder/daf/
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The FDA also makes information about devices, including several medical device databases
(including the Post-Approval Studies (PAS) Database and a database of Premarket Approvals
(PMA)), available on its website:

https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-
assistance/medical-device-databases

Clinical study reports

Clinical study reports (CSRs) are reports of clinical trials, which provide detailed information
on the methods and results of clinical trials submitted in support of marketing authorization
applications. Cochrane recently funded a project under the Methods Innovation Funding
programme to draft interim guidance to help Cochrane Review authors decide whether to
include data from clinical study reports (CSRs) and other regulatory documents in a Cochrane
Review.

http://methods.cochrane.org/methods-innovation-fund-2. (Hodkinson et al 2018, Jefferson et
al2018)

A Clinical Study Reports Working Group has been established in Cochrane to take this work
forward and to consider how CSRs might be used in Cochrane Reviews in future. To date, only
one Cochrane Review is based solely on CSRs, that is the 2014 review update on neuraminidase
inhibitors for preventing and treating influenza in healthy adults and children (Jefferson et al
2014).

In late 2010, the European Medicines Agency (EMA) began releasing CSRs (on request) under
their Policy 0043. In October 2016, they began to release CSRs under their Policy 0070. The
policy applies only to documents received since 1 January 2015. CSRs are available for
approximately 150 products (as of July 2021)
(https://clinicaldata.ema.europa.eu/web/cdp/background).

https://register.ema.europa.edu/identityig/external/registration.jsf#/register

https://clinicaldata.ema.europa.eu/web/cdp/search

In December 2018, the Agency suspended the publication of clinical data as a result of the
implementation of the third phase of the EMA’s business continuity plan (i.e. Brexit and the
resulting transfer of the EMA offices from London to Amsterdam) and it remains suspended due
to ongoing business continuity linked to the COVID-19 pandemic (except for COVID-19 trials).
The EMA is publishing clinical data for COVID-19 medicines in line with its exceptional
transparency measures for treatments and vaccines for COVID-19. As noted above, as of
December 2021, there were approximately 150 CSR records with publication dates from
October 2016 to December 2018, except COVID-19 studies which were up to date.
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In order to download the full CSR documents, it is necessary to register for use “for academic
and other non-commercial research purposes” and to provide an email address and a place of
address in the European Union, or provide details of a third party, resident or domiciled in the
European Union, who will be considered to be the user.

https://clinicaldata.ema.europa.eu/web/cdp/termsofuse

The FDA does not currently routinely provide access to CSRs, only their own internal reviews,
as noted above. In January 2018, however, they announced a voluntary pilot programme to
disclose up to nine recently approved drug applications, limited to CSRs for the key ‘pivotal’
trials that underpin drug approval (Doshi 2018). A public consultation of this pilot project
(which included only one CSR) was undertaken in August 2019.

https://www.fda.gov/drugs/development-approval-process-drugs/clinical-data-summary-
pilot-program

The Japanese Pharmaceuticals and Medical Devices Agency (PMDA) also provides access to its
own internal reviews of approved drugs and medical devices but not the original CSRs. These
can be found in the Reviews section of its website at:

https://www.pmda.go.jp/english/review-services/reviews/0001.html

https://www.pmda.go.ip/english/review-services/reviews/approved-
information/drugs/0001.html

In April 2019 Health Canada announced that it was starting to make clinical information about
drugs and devices publicly available on its website (https://clinical-
information.canada.ca/search/ci-rc) (Lexchin et al 2019). As of December 2021, information
was available for approximately 200 drug records and 30 medical device records.

For further information, refer to the Restoring Invisible and Abandoned Trials (RIAT) initiative
website:

https://restoringtrials.org/regulatory-resources/

1.3 Journals and other non-bibliographic database sources

1.3.1 Handsearching

Handsearchinginvolves a manual page-by-page examination of the entire contents of a journal
issue or conference proceedings to identify all eligible reports of trials (for discussion of
‘handsearching’ full-text journals available electronically, see Section 1.3.2). In journals,
reports of trials may appear in articles, abstracts, news columns, editorials, letters or other
text. Handsearching healthcare journals and conference proceedings can be a useful adjunct
to searching electronic databases for at least two reasons: 1) not all trial reports are included
in electronic bibliographic databases, and 2) even when they are included, they may not
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contain relevant search terms in the titles or abstracts or be indexed with terms that allow
them to be easily identified as trials (Dickersin et al 1994). It should be noted, however, that
handsearching is not a requirement for all Cochrane Reviews and review authors should seek
advice from their Cochrane Information Specialist or their medical/healthcare librarian or
information specialist with respect to whether handsearching might be valuable for their
review, and if so, what to search and how (Cochrane Information Specialist Support Team
2021a). Methods of identifying which journals to handsearch and evidence around the
usefulness of handsearching are summarized in a recent overview of published guidance
(Cooper et al 2017a). Each journal year or conference proceeding that is to be handsearched
should be searched thoroughly and competently by a well-trained handsearcher, ideally for all
reports of trials, irrespective of topic, so that once it has been handsearched it will not need to
be searched again. A Cochrane Methodology Review found that a combination of
handsearching and electronic searching is necessary for full identification of relevant reports
published in journals, even for those that are indexed in MEDLINE (Hopewell et al 2007b). This
was especially the case for articles published before 1991 when there was no indexing term for
randomized trials in MEDLINE and for those articles that are in parts of journals (such as
supplements and conference abstracts) which are not routinely indexed in databases such as
MEDLINE. Richards’ review (Richards 2008) found that handsearching was valuable for finding
trials reported in abstracts or letters, or in languages other than English. We note that Embase
is now a good source of conference abstracts.

To facilitate the identification of all published trials, Cochrane has organized extensive
handsearching efforts. Over 3000 journals have been, or are being, searched within Cochrane.
The list of journals that have already been handsearched, with the dates of the search and
whether the search has been completed is available via the Handsearched Journals tab in the
Cochrane Register of Studies Online at crso.cochrane.org, (Cochrane Account login required).
Cochrane Information Specialists can edit records of journals that are being handsearched and
can add new handsearch records to the Register (Cochrane Information Specialist Support
Team 2021a). Since many conference proceedings are now included within Embase, the
information specialist will also check coverage of specific conferences of interest by checking
the Embase list of conferences (https://www.elsevier.com/solutions/embase-biomedical-
research/embase-coverage-and-content). Handsearching should still be considered, however,
since searches of Embase will not necessarily find all the trials records in a conference issue
(Stovold and Hansen 2011, Cooper et al 2020).

Cochrane groups and authors can prioritize handsearching based on where they expect to
identify the most trial reports. This prioritization can be informed by searching CENTRAL,
MEDLINE and Embase in a topic area and identifying which journals appear to be associated
with the most retrieved citations. Preliminary evidence suggests that most of the journals with
a high yield of trial reports are indexed in MEDLINE (Dickersin et al 2002) but this may reflect
the fact that Cochrane contributors have concentrated early efforts on searching these
journals. Therefore, journals not indexed in MEDLINE or Embase should also be considered for
handsearching. Research into handsearching journals in a range of languages suggests that
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handsearching journals published in languages other than English is still helpful for identifying
trials which have not been retrieved by database searches (Blumle and Antes 2005, Fedorowicz
et al 2005, Al-Hajeri et al 2006, Nasser and Al Hajeri 2006, Chibuzor and Meremikwu 2009). The
value of handsearching may vary from topic to topic. In physical therapy and respiratory
disease, recent studies have found handsearching yielded additional studies (Stovold and
Hansen 2011, Craane et al 2012). Identifying studies of handsearching in specific disease areas
may help to inform decisions around handsearching.

The Cochrane Training Manual for Handsearchers is available on the Cochrane Information
Retrieval Methods Group Website: http://methods.cochrane.org/irmg/resources.

1.3.2 Full text journals available electronically

The full text of many journals is available electronically on the Internet. Access may be partially
or wholly on a subscription basis or free of charge. In addition to providing a convenient
method for retrieving the full article of already identified records, full-text journals can also be
searched electronically, depending on the search interface, by entering relevant keywords in a
similar way to searching for records in a bibliographic database. Electronic journals can also
be ‘handsearched’ in a similar manner to that advocated for journals in print form, in that each
screen or ‘page’ can be checked for possibly relevant studies in the same way as handsearching
a print journal (see Section 1.3.1). When reporting handsearching, it is important to specify
whether the full text of a journal has been searched electronically or using the print version.
Some journals omit sections of the print version, for example letters, from the electronic
version and some include supplementary information such as extra articles in the electronic
format only.

Most academic institutions subscribe to a wide range of electronic journals and these are
therefore available free of charge at the point of use to members of those institutions. Review
authors should seek advice about electronic journal access from the library service at their
institution. Some professional organizations provide access to a range of journals as part of
their membership package. In some countries similar arrangements exist for health service
employees through national licences.

Several international initiatives provide free or low-cost online access to full-text journals (and
databases). The Health InterNetwork Access to Research Initiative (HINARI) provides access to
approximately 20,000 journals (and approximately 70,000 e-books) from approximately 170
publishers to health institutions in more than 120 low- and middle-income countries, areas and
territories (https://www.who.int/hinari/en/). Other similar initiatives include the International
Network for the Availability of Scientific Publications (INASP) (https://www.inasp.info/) and
Electronic Information for Libraries (EIFL) (https://www.eifl.net/page/about).

A local electronic or print copy of any possibly relevant article found electronically in a
subscription journal should be taken and filed (within copyright legislation), as the
subscription to that journal may cease. The same applies to electronic journals available free
of charge, as the circumstances around availability of specific journals might change. We have
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not been able to identify any research evidence regarding searching full-text journals available
electronically. Authors are not routinely expected to search full-text journals available
electronically for their reviews, but they should discuss with their Cochrane Information
Specialist whether, in their particular case, this might be beneficial.

1.3.3 Conference abstracts and proceedings
It is highly desirable, for authors of all Cochrane Reviews of interventions, to search relevant
databases of conference abstracts (MECIR C28). Although conference proceedings are not
indexed in MEDLINE, about 3.5 million conference abstracts from about 11,000 conferences (as
of December 2021) are now indexed in Embase.

Elsevier provides a list of conferences it indexes in Embase, as mentioned above:
(https://www.elsevier.com/solutions/embase-biomedical-research/embase-coverage-and-
content). As a result of Cochrane’s Embase project (see Section 2.1.2), conference abstracts
that are indexed in Embase and are reports of RCTs are now being included in CENTRAL. Other
conference abstracts resources include the Web of Science Conference Proceedings Citation
Index (https://clarivate.com/webofsciencegroup/solutions/webofscienc-cpci/) and Northern
Light Life Science Conference Abstracts (https://northernlight.com/life-sciences-conference-
abstracts/). A Cochrane Methodology Review found that trials with positive results tended to
be published in approximately four to five years whereas trials with null or negative results
were published after about six to eight years (Hopewell et al 2007c) and not all conference
presentations are published or indexed (Slobogean et al 2009). Over one-half of trials reported
in conference abstracts never reach full publication (Diezel et al 1999, Scherer et al 2018) and
those that are eventually published in full have been shown to have results that are
systematically different from those that are never published in full (Scherer et al 2018). In
addition, conference abstracts/proceedings are a good source to track disagreements
between the original abstract and the full report of studies (also known as reporting bias)
(Chokkalingam et al 1998, Pitkin et al 1999). Trials with positive findings are more likely to be
published than those which do not have positive findings (also known as publication bias)
(Salamiand Alkayed 2013). Itis, therefore, important to try to identify possibly relevant studies
reported in conference abstracts through specialist database sources and by searching those
abstracts that are made available on the Internet, on CD-ROM/DVD or in print form. Many
conference proceedings are published as journal supplements or as proceedings on the
website of the conference or the affiliated organization.

1.3.4 Other reviews, guidelines and reference lists as sources of studies

It is highly desirable, for authors of Cochrane Reviews of interventions, to search within
previous reviews on the same topic (MECIR C29) and it is mandatory, for authors of Cochrane
Reviews of interventions, to check reference lists of included studies and any relevant
systematic reviews identified (MECIR C30). Reviews can provide relevant studies and
references, and may also provide information about the search strategy used, which may
inform the current review (Hunt and McKibbon 1997, Glanville and Lefebvre 2000). Copies of
previously published reviews on, or relevant to, the topic of interest should be obtained and
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checked for references to the included (and excluded) studies. Various sources for identifying
previously published reviews are described below.

As well as the Cochrane Database of Systematic Reviews (CDSR), until recently, the Cochrane
Library included the Database of Abstracts of Reviews of Effects (DARE) and the Health
Technology Assessment Database (HTA Database), produced by the Centre for Reviews and
Dissemination (CRD) at the University of York in the UK. Both databases provide information
on published reviews of the effects of health care (Petticrew et al 1999). Searches of MEDLINE,
Embase, CINAHL, PsycINFO and PubMed to identify candidate records for these two databases
were continued until the end of 2014 and bibliographic records were published on DARE until
31 March 2015. CRD will maintain secure archive versions of DARE until at least the end of March
2022 (https://www.crd.york.ac.uk/CRDWeb). CRD continued to maintain and add records to
the HTA database until 31 March 2018. It has been taken over by the International Network of
Agencies for Health Technology Assessment (INAHTA) (see below). Since 1 April 2015 the NIHR
Dissemination Centre at the University of Southampton has had summaries of new research
available. Details can be found at http://www.disseminationcentre.nihr.ac.uk/.

The International Network of Agencies for Health Technology Assessment (INAHTA) has
recently launched the International HTA database (https://www.inahta.org/hta-database/).
This provides free access to bibliographic information about ongoing and published health
technology assessments commissioned or undertaken by HTA organizations internationally.

KSR Evidence, a subscription database, aims to include all systematic reviews and meta-
analyses published since 2015 (https://ksrevidence.com/). KSR Evidence was developed by
Kleijnen Systematic Reviews Ltd (KSR) (www.systematic-reviews.com). KSR produces and
disseminates systematic reviews, cost-effectiveness analyses and health technology
assessments of research evidence in health care. The database also includes an advanced
search option, suitable for information specialists.

CRD provides an international register of prospectively registered systematic reviews in health
and social care called PROSPERO (Page et al 2018), which (as of December 2021) contained
over 140,000 records (www.crd.york.ac.uk/prospero/). Key features from the review protocol
are recorded and maintained as a permanent record. PROSPERO aims to provide a
comprehensive listing of systematic reviews registered at inception to help avoid duplication
and reduce opportunity for reporting bias by enabling comparison of the completed review
with what was planned in the protocol. PROSPERO, therefore, provides access to ongoing
reviews as well as completed and/or published reviews.

Epistemonikos is a web-based bibliographic service which provides access to many thousands
of systematic reviews, broad syntheses of reviews and structured summaries, and their
included primary studies (http://www.epistemonikos.org/en). The aim of Epistemonikos is to
provide rapid access to systematic reviews in health. Epistemonikos uses the eligibility criteria
specified by the review authors to include primary studies in the database. Records that are
classified as systematic reviews within Epistemonikos are now available through the Cochrane
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Library but are only included in search results for queries entered in the Basic Search box,
available from the Cochrane Library header. They are not retrieved when using Advanced
Search.

The Systematic Review Data Repository (SRDR) and the Systematic Review Data Repository
Plus (SRDR+) were both open and searchable archives of systematic reviews and their data
(http://srdr.ahrg.gov/ and https://srdrplus.ahrg.gov/) (Saldanha et al 2019). As of December
2021, it was announced that the SRDR resource would be decommissioned on 7 January 2022
and SRDR+ would be the only actively updated resource in future.

Health Systems Evidence is a repository of evidence syntheses about governance, financial and
delivery arrangements within health systems, and about implementation strategies that can
support change in health systems. The types of syntheses include evidence briefs for policy,
overviews of systematic reviews, systematic reviews, protocols, and registered titles. The
audience is policy makers/researchers. Health Systems Evidence records, together with their
counterpart records from the Social Systems Evidence database, are available via the
Cochrane Library (https://www.healthsystemsevidence.org).

Specific evidence-based search services such as Turning Research into Practice (TRIP)
(https://www.tripdatabase.com/) can also be used to identify reviews and guidelines (Brassey
2007). For the vrange of systematic review sources searched by TRIP see
www.tripdatabase.com/about. Access is offered at two levels: free of charge and subscription.

SUMSearch 2 (http://sumsearch.org/) simultaneously searches for original studies, systematic
reviews, and practice guidelines from multiple sources.

MEDLINE, Embase and other bibliographic databases, such as CINAHL (Wright et al 2015), can
also be used to identify review articles and guidelines. For the 2019 release of the Medical
Subject Headings (MeSH), Systematic Review was introduced as a Publication Type term. NLM
announced: “We added the publication type ‘Systematic Review’ retrospectively to
appropriate existing MEDLINE citations. With this re-indexing, you can retrieve all MEDLINE
citations for systematic reviews and identify systematic reviews with high precision.”

https://www.nlm.nih.gov/pubs/techbull/mal9/brief/mal9 systematic review.html

Embase has a thesaurus (Emtree) term ‘Systematic Review’, which was introduced in 2003. For
records prior to 2003, the Emtree terms ‘review’ or ‘evidence-based medicine’ could be used.

Several filters to identify reviews and overviews of systematic reviews in MEDLINE (Boynton et
al 1998, Glanville et al 2001, Montori et al 2005, Wilczynski and Haynes 2009, Lunny et al 2015)
and Embase (Wilczynski et al 2007) have been developed and tested over the years. Until late
2018, the PubMed Systematic Reviews filter under the Clinical Queries link was very broad in
its scope and retrieved many references that were not systematic reviews. The strategy was
defined by NLM as follows: “This strategy is intended to retrieve citations identified as
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systematic reviews, meta-analyses, reviews of clinical trials, evidence-based medicine,
consensus development conferences, guidelines, and citations to articles from journals
specializing in review studies of value to clinicians. This filter can be used in a search as
systematic [sb].” An archived version of this search filter is available from the InterTASC
Information Specialists’ Sub-Group’s Search Filter Resource at:

https://sites.google.com/a/vork.ac.uk/issg-search-filters-resource/home/sr-filter?authuser=0

This search filter was replaced by NLM in late 2018 with a much more precise filter and is
defined by NLM as follows: “This strategy is intended to retrieve citations to systematic reviews
in PubMed and encompasses: citations assigned the ‘Systematic Review’ publication type
during MEDLINE indexing; citations that have not yet completed MEDLINE indexing; and non-
MEDLINE citations. This filter can be used in a search as systematic [sb].”

Example: exercise hypertension AND systematic [sb]

Thisfilter is also available on the Filters sidebar under ‘Article types’ and on the Clinical Queries
screen. The full search filter is available at:

https://www.nlm.nih.gov/bsd/pubmed subsets/sysreviews strategy.html

The sensitive Clinical Queries Filters for therapy, diagnosis, prognosis, and aetiology perform
well in retrieving not only primary studies but also systematic reviews in PubMed. In a test of
the Clinical Queries Filters by the McMaster Health Information Research Unit (HIRU),
Wilczynski and colleagues reported that performance could be improved by combining the
Clinical Queries Filters with the HIRU systematic review filter using the Boolean operator ‘OR’
(Wilczynski et al 2011). As well as filters for study design, some filters are available for special
populations, and these might be combined with systematic review filters (Boluyt et al 2008).

Research has been conducted to help researchers choose the filter appropriate to their needs
(Leeetal2012,Rathbone etal 2016). Filters and current reviews of filter performance to identify
systematic reviews can be found on the InterTASC Information Specialists’ Sub-Group’s Search
Filter Resource website (https://sites.google.com/a/york.ac.uk/issg-search-filters-
resource/home/systematic-reviews) (Glanville et al 2019c). For further information on search
filters see Section 3.6 and subsections.

National and regional drug approval and reimbursement agencies may also be useful sources
of reviews:

e The Agency for Healthcare Research and Quality (AHRQ) publishes systematic reviews and
meta-analyses. Evidence reports, comparative effectiveness reviews, technical briefs,
Technology Assessment Program reports, and US Preventive Services Task Force evidence
syntheses are available under the Evidence-based Practice Centers (EPC) Program of the
Agency for Healthcare Research and Quality. Access to the evidence reports is provided at:
http://www.ahrg.gov/research/findings/evidence-based-reports/search.html.
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e The Canadian Agency for Drugs and Technologies in Health (CADTH) (www.cadth.ca) is an
independent, not-for-profit organization responsible for providing healthcare decision-
makers with evidence reports to help make informed decisions about the optimal use of
drugs, diagnostic tests, and medical, dental, and surgical devices and procedures.
CADTH’s Reimbursement Review Reports, Health Technology Assessments, Technology
Reviews and Therapeutic Reviews are published in full text on their website and include
the full search strategy for the clinical evidence used in that review.

e The National Institute for Health and Care Excellence (NICE) (www.nice.org.uk) publishes
guidance that includes recommendations on the use of new and existing medicines and
other treatments within the National Health Service (NHS) in England and Wales. These
reviews can be about medicines, medical devices, diagnostic tests, surgical procedures, or
health promotion activities. Each guidance and appraisal document is based on a review
of the evidence and reports the searches used.

Clinical guidelines, based on reviews of evidence, may also provide useful information about
the search strategies used in their development: see the Appendix for examples of sources of
clinical guidelines. Guidelines can also be identified by searching MEDLINE where guidelines
should be indexed under the Publication Type term ‘Practice Guideline’, which was introduced
in 1991. Embase has a thesaurus term ‘Practice Guideline’, which was introduced in 1994.

The ECRI Guidelines Trust (https://guidelines.ecri.org/) provides access to a free web-based
repository of objective, evidence-based clinical practice guideline content. It includes
evidence-based guidance developed by nationally and internationally recognized medical
organizations and medical specialty societies. Guidelines are summarized and appraised
against the US Institute of Medicine (IOM) Standards for Trustworthiness. The Guidelines Trust
provides the following guideline-related content:

e Guideline Briefs: summarizes content providing the key elements of the clinical practice
guideline.

e TRUST (Transparency and Rigor Using Standards of Trustworthiness) Scorecards: ratings of
how well guidelines fulfil the IOM Standards for Trustworthiness.

The Agency for Healthcare Research and Quality (AHRQ)’s National Guideline Clearinghouse
existed as a public resource for summaries of evidence-based clinical practice guidelines but
ceased production in July 2018 with the latest guidelines being accepted for inclusion until
March 2018. The resource offered systematic comparisons of selected guidelines that
addressed similar topic areas. For further information as to whether this resource will be
reintroduced see: https://www.ahrg.gov/gam/updates/index.html.

Evidence summaries such as online/electronic textbooks, point-of-care tools and clinical
decision support resources are a type of synthesized medical evidence. Examples of these tools
include BMJ Best Practice, ClinicalKey, DynaMed Plus and UpToDate in addition to Cochrane’s
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own point-of-care tool Cochrane Clinical Answers. Although they are designed to be used in
clinical practice, they offer evidence for diagnosis and treatment of specific conditions and are
regularly updated with links to and reference lists to reports of relevant studies which can help
in identifying studies, reviews, and overviews. Most evidence summaries for use in clinical
practice are available via subscription to commercial vendors.

As noted above, it is mandatory, for authors of Cochrane Reviews of interventions, to check
reference lists of included studies and any relevant systematic reviews identified (MECIR C30).
Checking reference lists within eligible studies supplements other searching approaches and
may reveal new studies, or confirm that the topic has been thoroughly searched (Greenhalgh
and Peacock 2005, Horsley et al 2011). Examples of situations where checking reference lists
might be particularly beneficial are:

e when the review is of a new technology;
e when there have been innovations to an existing technique or surgical approach;
e where the terminology for a condition or intervention has evolved over time; and

e where the intervention is one which crosses subject disciplines, for example, between
health and other fields such as education, psychology or social work. Researchers may
use different terminology to describe an intervention depending on their field (O'Mara-
Eves et al 2014).

It is not possible to give overall guidance as to which of the above sources should be searched
in the case of all reviews to identify other reviews, guidelines and reference lists as sources of
studies. This will vary from review to review. Review authors should discuss this with their
Cochrane Information Specialist or their medical/healthcare librarian or information
specialist.

1.3.5 General web searching (including search engines/Google Scholar, etc.)

Searching the World Wide Web (hereafter, web) involves using resources which are not
specifically designed to host and facilitate the identification of studies. This includes general
search engines such as Google Search and the websites of organizations that are topically
relevant for review topics, such as charities, research funders, manufacturers and medical
societies. These resources often have basic search interfaces and host a wide range of content,
which poses challenges when conducting systematic searching (Stansfield et al 2016). Despite
these challenges web searching has the potential to identify studies that are eligible for
inclusionin areview, including ‘unique’ studies that are not identified by other search methods
(Eysenbach et al 2001, Ogilvie et al 2005, Stansfield et al 2014, Godin et al 2015, Bramer et al
2017a, Coleman et al 2020). It is good practice to carry out web searching for review topics
where studies are published in journals that are not indexed in bibliographic databases or
where grey literature is an important source of data (Ogilvie et al 2005, Stansfield et al 2014,
Godin et al 2015). Grey literature is literature “which is produced on all levels of government,
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academics, business and industry in print and electronic formats, but which is not controlled
by commercial publishers” (see Section 1.1.6) (Farace and Frantzen 1997, Farace and Frantzen
2004).

It is good practice to base the search terms used for web searching on the search terms used
for searching bibliographic databases (Eysenbach et al 2001). A simplified approach, however,
might be required due to the basic search interfaces of web resources. For example, web
resources are unlikely to support multi-line search strategy development or nested use of
Boolean operators, and single-line searching is often limited by a maximum number of
alphanumeric characters. As such, it might be necessary to rewrite a search using fewer search
terms or to conduct several searches of the same resource using different combinations of
search terms (Eysenbach et al 2001, Stansfield et al 2016, Briscoe et al 2020b). In addition to
using search terms, web searching involves following links to webpages and websites. This is
less structured than searching using pre-specified search terms and the searcher will need to
use their discretion to decide when to start and stop searching (Stansfield et al 2016). Wherever
possible, a similar approach to searching should be used for different web resources to ensure
consistency and searches should be documented in full and reported in the review (see
Chapter 4, Section 4.5).

Web resources are unlikely to have a function for exporting results to reference management
software, in which case the searcher may decide to screen the results ‘on screen’ while
searching. Alternatively, screenshots can be taken and screened at a later time (Stansfield et al
2016). This process can be facilitated by software such as Evernote or OneNote. Because
website content can be deleted or edited by the website editor at any time, a permanent record
of any relevant studies should be retained.

Web searching should use a combination of search engines and websites to ensure a wide
range of sources are identified and searched in depth.

Search engines

Due to the scale and diversity of content on the web, searching using a search engine is likely
to retrieve an unmanageable number of results (Mahood et al 2014). Results are usually ranked
according to relevance as determined by a search engine’s algorithm, so it might be useful to
limit the screening process to a pre-specified number of results, e.g. limits ranging from 100 to
500 results have been reported in recent Cochrane Reviews (Briscoe 2018). Alternatively, an ad
hoc decision to stop screening can be made when the search results become less relevant
(Stansfield et al 2016). It is good practice to use a more comprehensive approach when
screening Google Scholar results, which are limited to 1000, to ensure that all relevant studies,
including grey literature, are identified (Haddaway et al 2015). Some search engines allow the
user to limit searches to a specified domain name or file type, or to web pages where the search
terms appear in the title. These options might improve the precision of a search though they
might also reduce its sensitivity. The reported number of results identified by a search engine
is usually an estimate which varies over time, and the actual number of results might be much
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lower than reported (Bramer 2016). Search engines often combine search terms using the
‘AND’ Boolean operator by default. Some search engines support additional search operators
and features such as ‘OR’, ‘NOT’, wildcards and phrase searching using quotation marks.

There are many freely available search engines, each of which offers a different approach to
searching the web. Because each search engine uses a different algorithm to retrieve and rank
its results, the results will differ depending on the search engine that is used (Dogpile.com
2007). Thus it might be worth experimenting with or combining use of different search engines
to retrieve a wider selection of results. There are freely available meta-search engines which
search a combination of search engines, though they are often limited with regard to which
search engines can be combined. Some search engines tailor the search results to a user’s
search history and location, so the search results might differ between users, thus limiting
reproducibility (Cooper et al 2021). Clearing a web browser’s cache and cookies before
searching should, however, reduce the personalization of results (Curkovic and Kosec 2018).

A selection of freely available search engines and meta-search engines is shown in Box
1.a.These are examples of different types of search engine rather than a list of recommended
search engines. No specific search engines are recommended for a Cochrane Review.

Box 1.a Search engines

Dogpile http://www.dogpile.com/

Dogpile is a meta-search engine which in a study from 2007 is reported to search Google
Search, Yahoo!, Ask and Bing (Dogpile.com 2007). A more up to date list of search engines
used by Dogpile has not been identified.

DuckDuckGo https://duckduckgo.com/

DuckDuckGo protects the privacy of its users by not recording their IP addresses and search
histories. A potential advantage for systematic review authors is that DuckDuckGo does not
use search histories to personalize its search results, which might make it better at ranking
less frequently visited but useful pages higher in the results.

Google Scholar https://scholar.google.com/

Google Scholar is a specialized version of Google Search which limits results to scholarly
literature, including published studies and grey literature. It cannot be used instead of
searching bibliographic databases due to its basic search interface and a block on viewing
more than 1000 records per search (Boeker et al 2013a, Bramer et al 2016a). It can, however,
be a useful resource when used alongside bibliographic databases for identifying studies
and grey literature not indexed in bibliographic databases or not retrieved by the
bibliographic database search strategies (Haddaway et al 2015, Bramer et al 2017a). The
option to search the full text of studies can contribute to the identification of unique studies
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when using similar or the same search terms as used in bibliographic databases (Bramer et
al 2017a). References can be exported to reference management software, though the
number of references that can be exported at a time is limited to 20 (Bramer et al 2013).
However, Google Scholar can be searched via the freely available Publish or Perish software,
which also facilitates bulk exportation of results to reference management software

(Harzing 2007).

Google Search https://www.google.com/

Google Search is the most widely used search engine worldwide. An advantage of its
popularity is that there is an abundance of online material on how to make the most of its
advanced search features. The Verbatim feature in the Google Search Tools menu can be
used to ensure search results contain the precise search terms used (e.g. will not retrieve
“nursing” if searching for “nurse”) and to switch off the personalization of search results
based on websites which the user has previously visited. Personalization can also be
deactivated via the settings menu.

Not all content on websites is indexed by search engines, so it is important to consider
accessing and searching any potentially useful websites which are identified in the search
results (Devine and Egger-Sider 2013).

Websites

The selection of websites to search will be determined by the review topic. It is good practice
to investigate whether the websites of relevant pharmaceutical companies and medical device
manufacturers host trials registers which should be searched for studies. The websites of
medicines regulatory bodies such as the US Food and Drug Administration (FDA) and the
European Medicines Agency (EMA) should be searched for regulatory documentation (see
Section 1.2 and subsections). It might also be useful to search the websites of professional
societies, national and regional health departments, and health related non-governmental
organizations and charities for studies not indexed in bibliographic databases and grey
literature (Ogilvie et al 2005, Godin et al 2015, Briscoe et al 2020b).

Searching websites will usually yield a lower number of results than search engines, so it
should be possible to screen all the results rather than a pre-specified number.

1.4 Summary points

e Cochrane Review authors should seek advice from their Cochrane Information Specialist
on sources to search.
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e Authors of non-Cochrane reviews should seek advice from their medical/healthcare
librarian or information specialist, with experience of conducting searches for studies for
systematic reviews.

e The key database sources which should be searched are the Cochrane Review Group’s
Specialized Register (internally, e.g. via the Cochrane Register of Studies, or externally via
CENTRAL), CENTRAL, MEDLINE and Embase (if access to Embase is available to either the
review authors or the CRG).

e Appropriate national, regional and subject specific bibliographic databases should be
searched according to the topic of the review.

e Relevant grey literature sources such as those containing reports, dissertations/theses
and conference abstracts should be searched.

e Searches should be conducted to locate previous reviews on the same topic, to identify
additional studies included in (and excluded from) those reviews.

e Reference lists of included studies should be checked to identify additional studies.

e Trials registers and repositories of results, such as regulatory agency sources, where
relevant to the topic, should be searched through both ClinicalTrials.gov and the WHO
International Clinical Trials Registry Platform (ICTRP) portal and other sources as
appropriate.

e Regulatory agency sources and clinical study reports should also be considered as
sources for study data.

e C(Citation indexes should be considered as an additional source of relevant studies.

2 Planning the search process

2.1 Cochrane-wide search initiatives and the Cochrane Centralized Search Service

In 2015, building on the processes established for the Embase project to identify records from
Embase and MEDLINE (see Section 2.1.2), Cochrane began a pilot initiative with the objective
of adding to the number of sources to be searched and screened ‘centrally’, known as the
Cochrane Centralized Search Service (CSS). The CSS initiative has since been expanded to
cover six resources. They are MEDLINE/PubMed (see Section 2.1.1), Embase (see Section 2.1.2),
ClinicalTrials.gov (see Section 2.1.3.2), the WHO International Clinical Trials Registry Platform
(ICTRP) (see Section 2.1.3.3), KoreaMed (see Section 2.1.3.4) and CINAHL Plus (see Section
2.1.3.5). All sources are searched or queried via an APl each month, with the exception of
ClinicalTrials.gov, which is queried daily. For each source an appropriately sensitive search
approach to identifying possible RCTs has been developed and implemented (see Table 2.1.a
for an overview, and for further details see the ‘How CENTRAL is created’ file in the Cochrane
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Library: https://www.cochrane.library.com/central/central-creation). For both Embase and
CINAHL Plus, a methodological search filter has been developed (see Sections 3.6.2 and 3.6.3
respectively).

Each of the CSS sources had ‘backlogs’ to deal with in parallel to setting up prospective
routines to identify newly indexed reports of RCTs. The backlogs for all sources (Embase,
MEDLINE/PubMed, ClinicalTrials.gov, ICTRP, KoreaMed and CINAHL Plus) have been cleared.
This was achieved by using a combination of machine learning in the form of the RCT Classifier
and crowdsourcing via Cochrane Crowd. The CSS aims to provide systematic review authors
and others with an even baseline of access, via CENTRAL, to the relevant evidence needed to
produce systematic reviews and other evidence products. It is unlikely it will ever completely
replace the need for some multi-source, bespoke, review-based searches, especially for cross-
disciplinary or complex reviews, but it is hoped that it will substantially improve access to RCT
evidence and reduce the amount of multi-source searching currently needed. A recent,
retrospective analysis assessed the performance of the Cochrane Centralized Search Service in
identifying studies for inclusion within Cochrane intervention reviews. The analysis showed
that 97.5% of RCTs published in 2017 and 2018 that had been included in Cochrane Reviews
had been identified by the CSS (Noel-Storr et al 2020).

Information specialists should consider numerous factors when deciding which sources to
include in their searches. These include being aware of the time taken for records to appearin
CENTRAL from source databases such as MEDLINE and Embase, understanding that across the
years different processes and searches have been used to populate CENTRAL, and recognizing
that for trial registry records not all fields of content available for those records in their source
databases are included in CENTRAL.

Table 2.1.a is designed to be a quick reference to current sources that feed into CENTRAL;
Figure 2.a illustrates the contents of CENTRAL.

Table 2.1.a Sources searched as part of the Cochrane Centralized Search Service (CSS)

Source (provider) Workflow description Harvested from external source
(current/most recent)

PubMed* Direct feed of records into CENTRAL based on index | Monthly API call on 16" of each month
(US National Library of | terms (MeSH) search: “randomized controlled
Medicine) trial”[Publication  Type] OR “controlled clinical

trial”[Publication Type]
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Embase*
(Elsevier)

Sensitive search of Embase.com via the Embase.com
APl using the Cochrane search filter for identifying RCTs
in Embase.

. Records with both the Emtree term: Randomised
Controlled Trial and that receive a high RCT
Classifier score are submitted directly to
CENTRAL.

. Records that receive below threshold score by
RCT Classifier are discarded.

. Remaining records are manually assessed by
Cochrane Crowd.

Monthly API call on 15% of each month

ClinicalTrials.gov
(US National Library of

All records are downloaded and run through the RCT
Classifier.

Daily API call

(World Health
Organization)

. Records with: {(randomised OR randomized) NOT
(randomised: no OR randomized: no)}in the study
design or study type fields, and those with
(randomised OR randomized) found in any other
field of the record, are directly submitted to
CENTRAL.

. Remaining records are manually assessed by
Cochrane Crowd.

Medicine) . Records scoring below threshold score are
discarded.
. Remaining records are manually assessed by
Cochrane Crowd.
ICTRP All records are downloaded. Monthly API call on 15" of each month

KoreaMed**
(Korean Association of
Medical Journal

All records were downloaded.
. Records that received below threshold score by
RCT Classifier were discarded.

Monthly API call on 15 of each month

. Records that receive below threshold score by
RCT Classifier are discarded.

. Remaining records are manually assessed by
Cochrane Crowd.

Editors) . Remaining records were manually assessed by
Cochrane Crowd.
CINAHL Plus Sensitive search of CINAHL via API using the Cochrane | Monthly API call on 15" of each month
(EBSCOhost) search filter for identifying RCTs in CINAHL.

*The search of Embase includes MEDLINE/PubMed records.

**As of May 2021, KoreaMed is no longer searched as part of the Cochrane Centralized Search

Service.
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Figure 2.a lllustration of the contents of CENTRAL
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2.1.1 What is in the Cochrane Central Register of Controlled Trials (CENTRAL) from
MEDLINE?

CENTRAL contains all records from MEDLINE indexed with the Publication Type term
‘Randomized Controlled Trial’ or ‘Controlled Clinical Trial’ except those that are indexed solely
as animal studies (not also as human studies). For further details see the ‘How CENTRAL is
created’ file in the Cochrane Library:

https://www.cochranelibrary.com/central/central-creation

A substantial proportion of the MEDLINE records coded ‘Randomized Controlled Trial’ or
‘Controlled Clinical Trial’ in the Publication Type field have been coded as a result of the work
within Cochrane (Dickersin et al 2002). Handsearch results from Cochrane entities, for journals
indexed in MEDLINE, were sent to the US National Library of Medicine (NLM), where the
MEDLINE records were re-tagged with the publication types ‘Randomized Controlled Trial’ or
‘Controlled Clinical Trial’ as appropriate. In addition, the US Cochrane Center (formerly the
New England Cochrane Center, Providence Office and the Baltimore Cochrane Center and now
Cochrane US) and the UK Cochrane Centre (now Cochrane UK) conducted an electronic search
of MEDLINE from 1966 to 2004 to identify reports of randomized trials, identifiable from the
MEDLINE titles and/or abstracts, not already indexed as such, using the first two phases of the
Cochrane Highly Sensitive Search Strategy first published in 1994 (Dickersin et al 1994) and
thereafter updated and included in subsequent editions of this Handbook. The free-text terms
used were: clinical trial; (singl$ OR doubl$ OR trebl$ OR tripl$) AND (mask$ OR blind$);
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placebo$; random$. The $ sign indicates the use of a truncation symbol. The subject heading
terms (MeSH) used were (‘exploded’ where possible to include narrower, more specific terms):
randomized controlled trials; random allocation; double-blind method; single-blind method;
clinical trials; placebos. The following subject heading term (MeSH) was used ‘unexploded’:
research design. The Publication Type terms used were: randomized controlled trial;
controlled clinical trial; clinical trial.

A test was carried out using the terms in phase three of the 1994 Cochrane Highly Sensitive
Search Strategy but the precision of those terms, having already searched on all the terms in
phases one and two as listed above, was considered to be too low to warrant using these terms
for the above project (Lefebvre and Clarke 2001). It was, however, recognized that some of
these terms might be useful when combined with subject terms to identify studies for some
specific reviews (Eisinga et al 2007).

The above search was limited to humans. The following years were completed by the US
Cochrane Center (1966 to 1984; 1998 to 2004) and by the UK Cochrane Centre (1985 to 1997).
The results for these years were forwarded to the NLM and re-tagged in MEDLINE and are thus
included in CENTRAL. More recent MEDLINE records, which are now included, under licence, in
Embase, are being searched as part of the Embase screening project (see Section 2.1.2).

CENTRAL includes from MEDLINE not only reports of trials that meet the more restrictive
Cochrane definition for a quasi-randomized trial (indexed in MEDLINE as ‘Controlled Clinical
Trial’) (Box 2.a) but also trial reports that meet the less restrictive NLM definition (Box 2.b)
which includes historical comparisons. There is currently no method of distinguishing, either
in CENTRAL or in MEDLINE, which of these records meet the more restrictive Cochrane
definition, as they are all indexed with the Publication Type term ‘Controlled Clinical Trial’.

Box 2.a Cochrane definitions and criteria for randomized controlled trials (RCTs) and
quasi-randomized trials

Records identified for inclusion should meet the eligibility criteria devised and agreed in
November 1992, which were first published, in 1994, in the first version of this Handbook
(Oxman et al 1994). According to these eligibility criteria:

Atrialiseligibleif, on the basis of the best available information (usually from one or more
published reports), itis judged that:

e the individuals (or other units) followed in the trial were definitely or possibly
assigned prospectively to one of two (or more) alternative forms of health care
using:

o random allocation; or
o some quasi-random method of allocation (such as alternation, date of
birth, or case record number).
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Trials eligible for inclusion are classified according to the reader’s degree of certainty that
random allocation was used to form the comparison groups in the trial. If the author(s)
state explicitly (usually by some variant of the term ‘random’ to describe the allocation
procedure used) that the groups compared in the trial were established by random
allocation, then the trial is classified as a RCT (randomized controlled trial). If the
author(s) do not state explicitly that the trial was randomized, but randomization cannot
be ruled out, the report is classified as a CCT (controlled clinical trial). The classification
CCTisalso applied to quasi-randomized studies, where the method of allocation is known
but is not considered strictly random, and also trials that are possibly quasi-randomized.
Examples of quasi-random methods of assignment include alternation, date of birth, and
medical record number.

The classification as RCT or CCT is based solely on what the author has written, not on the
reader’s interpretation; thus, it is not meant to reflect an assessment of the true nature or
quality of the allocation procedure. For example, although ‘double-blind’ trials are nearly
always randomized, many trial reports fail to mention random allocation explicitly and
should therefore be classified as CCT.

Relevant reports are reports published in any year, of studies comparing at least two
forms of health care (healthcare treatment, healthcare education, diagnostic tests or
techniques, a preventive intervention, etc.) where the study is on either living humans or
parts of their body or human parts that will be replaced in living humans (e.g. donor
kidneys). Studies on cadavers, extracted teeth, cell lines, etc. are not relevant. Searchers
should identify all controlled trials meeting these criteria regardless of relevance to the
entity with which they are affiliated.

The highest possible proportion of all reports of controlled trials of health care should be
included in CENTRAL. Thus, those searching the literature to identify trials should give
reports the benefit of any doubts. Review authors will decide whether to include a
particular reportin a review.

In2013,a Cochrane working group was formed to review the record type eligibility for CENTRAL
and to ensure consistency of practice and guidance for the Embase project and handsearcher
training. This group focused on types of report rather than types of study. The group
determined that reports of protocols for randomized or quasi-randomized trials, along with
letters, replies, errata, and retractions relating to RCTs or quasi-RCTs are all to be included in
CENTRAL.
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Box 2.b US National Library of Medicine 2021 definitions (Scope Notes) for the Publication
Type terms ‘Randomized Controlled Trial’ and ‘Controlled Clinical Trial’

Randomized Controlled Trial

A work that reports on a clinical trial that involves at least one test treatment and one
control treatment, concurrent enrollment and follow-up of the test- and control-treated
groups, and in which the treatments to be administered are selected by a random
process, such as the use of a random-numbers table.

Controlled Clinical Trial

A work that reports on a clinical trial involving one or more test treatments, at least one
control treatment, specified outcome measures for evaluating the studied intervention,
and a bias-free method for assigning patients to the test treatment. The treatment may
be drugs, devices, or procedures studied for diagnostic, therapeutic, or prophylactic
effectiveness. Control measuresinclude placebos, active medicine, no-treatment, dosage
forms and regimens, historical comparisons, etc. When randomization using
mathematical techniques, such as the use of a random numbers table, is employed to
assign patients to test or control treatments, the trial is characterized as a RANDOMIZED
CONTROLLED TRIAL.

MEDLINE records are also currently being added into CENTRAL from Embase. Since 2010,
Elsevier has included MEDLINE records in Embase under licence with the US National Library
of Medicine (see further details in Section 2.2.2 on specific issues when searching Embase).

2.1.2 What is in the Cochrane Central Register of Controlled Trials (CENTRAL) from
Embase?

Aretrospective search conducted by the UK Cochrane Centre (now Cochrane UK) for reports of
trials in Embase has been undertaken for the years 1974 to 2010. For the years 1974 to 1979,
the free-text terms: randomS$; factorial$; crossover$; cross-over$; and placebo$ were used. For
the years 1980 to 2008, the following free-text terms: randoms$; factorial$; crossover$; cross-
overS; cross over$; placebo$; doubl$ adj blindsS; singl$ adj blind$; assign$; allocat$; volunteers;
and the following index terms, known as Emtree terms: crossover-procedure; double-blind
procedure; randomized controlled trial; single-blind procedure were used. For 2009, the
following free-text terms: randoms$; crossoversS; cross-over$; cross over$; placebo$; doubl$ adj
blind$; singl$ adj blinds$; allocat$; and the following index terms, known as Emtree terms:
crossover-procedure; double-blind procedure; randomized controlled trial; single-blind
procedure were used. In addition, the following terms were searched limited to the title only:
trial, comparison. For 2010, the following free-text terms were searched limited to the title,
abstract and original title fields only: crossover$, cross over$, placebo$, doubl$ adj blindS,
allocat$, randoms; and limited to the title only: trial; and the following index terms were
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searched: crossover-procedure, double-blind procedure, single-blind procedure and
randomized controlled trial. (Note: cross over$ includes cross-overS in Ovid syntax).

The searches across all years of this project (1974 to 2010) yielded a total of approximately
100,000 reports of trials not indexed, at the time of the search, as randomized controlled trial
or controlled clinical trial in MEDLINE. All of these reports are now published in CENTRAL
(Lefebvre et al 2008). The final submission of reports under this project, of trials identified in
journal article records added to Embase in 2010, was published in CENTRAL in February 2012.
This project then formally ended, with a newly funded project starting in 2013.

In March 2013, Cochrane launched a further Embase project to provide ongoing screening of
records from Embase to identify additional reports of trials. This project was co-ordinated by
Metaxis Ltd., the Cochrane Dementia and Cognitive Improvement Group and York Health
Economics Consortium. Initially, a search covering January 2011 to December 2013, inclusive,
was run, from which approximately 30,000 unique Embase records were identified and
published in CENTRAL, January 2014 (Issue 1). All these records were identified from a search
in Embase (via Ovid) using the Emtree headings Randomized Controlled Trial (RCT) or
Controlled Clinical Trial (CCT). It is estimated that this search, using only these two headings,
identified two-thirds of records eligible for inclusion in CENTRAL from the 2011 to 2013 period.

The remaining records were identified using the search strategy developed by the UK Cochrane
Centre, described above, with records indexed as either RCT or CCT removed, as those records
had already been identified and added to CENTRAL. A small team of expert screeners screened
the results retrieved and identified a further 20,000 records eligible for CENTRAL.

In parallel to the work described above, a new search filter to identify potential reports of
randomized trials in Embase was developed in 2013 and initiated in January 2014 (Glanville et
al 2019a). It was developed following an examination of 1000 relevant reports (reference
standard) of randomized trials, and was tested on a second set of 1000 records. The filter was
tiered. The first tier identified records with the most relevant EMTREE headings RANDOMIZED
CONTROLLED TRIAL or CONTROLLED CLINICAL STUDY. The second tier comprised search
terms likely to find records from the reference standard which did not contain those two
EMTREE headings (https://www.cochranelibrary.com/central/central-creation). The revised
filter was used from January 2015. It was initially run as two searches with records containing
EMTREE terms RANDOMIZED CONTROLLED TRIAL or CONTROLLED CLINICAL STUDY being
directly fed into CENTRAL. The remaining records retrieved by the new filter were sent for
manual screening via the Cochrane Crowd. Minor revisions to the filter were made in 2017 and
2021. These revisions were aimed at reducing the number of non-RCTs being fed directly into
CENTRAL and reducing the number of animal RCTs identified. For details of current process
and filter used, see https://www.cochranelibrary.com/central/central-creation.

Records are screened using a crowdsourcing model, accessible from the Cochrane Crowd
platform http://crowd.cochrane.org. Here, Cochrane contributors and members of the general
public can contribute to screening records after completing a brief training exercise. As of
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December 2021 over 1.6 million records had been collectively screened, and over 150,000
additional reports of trials had been identified and added to CENTRAL.

In 2009, Elsevier began adding conference records to Embase, and to date (December 2021)
has added about 3.5 million conference abstracts from about 11,000 conferences
(https://www.elsevier.com/solutions/embase-biomedical-research/embase-coverage-and-
content). This created a sizable backlog of records for the Cochrane Centralized Search Service.
The Embase screening project searched and downloaded all records (not just conference
abstracts) added to Embase between 2010 and 2013 inclusive. The search strategy used for the
conference ‘backlog’ was the most recent version in use by the UK Cochrane Centre. This was
so that screening of this backlog could get underway quickly whilst the new search filter was
being developed. All reports of RCTs identified from the screening of these records had been
published in CENTRAL by the end of 2014.

Introducing machine learning into the workflow

In January 2016 the machine learning RCT Classifier was used for the first time on records
identified from Embase via the monthly sensitive search described above. Records that
received a likelihood score below a pre-specified cut-off-point were deemed to be not RCTs
and no further action was taken on them. Those records that scored on or above the cut-off-
point were then sent to Cochrane Crowd for manual assessment. This has remained the
workflow for Embase records since the start of 2016. Work to evaluate the potential and the
performance of the RCT Classifier can be found in (Wallace et al 2017) (Marshall et al 2018,
Thomas et al 2021). In terms of the application of the RCT classifier to the central feed of
Embase records, approximately 50% of records score below the currently used cut-off-point
representing a significant reduction in manual screening required by the Crowd. (See Chapter
4, Section 4.6.6.2 for further information about using machine learning to classify reports of
RCTs.)

2.1.3 What is in the Cochrane Central Register of Controlled Trials (CENTRAL) from other
non-Cochrane sources and handsearching?

2.1.3.1 Introduction

Many CRGs and Fields have undertaken searching of the specialist healthcare literature (both
journals and databases) in their areas of interest. More than 3000 journals have been, or are
being, handsearched. Identified trial reports that are not relevant to a CRG’s scope and thus
are not appropriate for their Specialized Register (see Section 2.1.4) are published in CENTRAL
as handsearch results. Handsearch records can be identified in CENTRAL as they are assigned
the tag HS-HANDSRCH in addition to a source code indicating the Centre, Field or Review Group
that submitted the record (see https://www.cochranelibrary.com/central/central-creation)

The Australasian Cochrane Centre (now Cochrane Australia) co-ordinated a search of the
National Library of Australia’s Australasian Medical Index from 1966 (McDonald 2002). This
search was updated to include records added up to December 2009, when the database ceased
to be updated. It is now available as an archived database from RMIT Publishing
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(https://www.informit.org/index-product-details/AMI). All records identified have been added
to CENTRAL.

The Chinese Cochrane Center (now Cochrane China), with support from the Australasian
Cochrane Centre (now Cochrane Australia), the UK Cochrane Centre (now Cochrane UK) and
Cochrane centrally has co-ordinated a search of the Chinese Biomedical Literature Database
(CBM) from 1978 to 2008 and has identified approximately 30,000 reports of trials. These
records have not been added to CENTRAL.

2.1.3.2 Records from ClinicalTrials.gov

From August 2017, eligible ClinicalTrials.gov (CT.gov) (https://clinicaltrials.gov/) records are
being identified and systematically added to CENTRAL through Cochrane’s Centralized Search
Service.

Process description

All CT.gov records go through Cochrane’s RCT Classifier developed specifically for CT.gov
records. The CT.gov RCT Classifier provides likelihood scores for each record being either a
randomized or quasi-randomized trial report. Records with an 80% or greater likelihood score
are submitted directly to CENTRAL. Records with a 10% or less likelihood score are rejected
without any further action. Records with a likelihood score of 11% to 79% are sent to Cochrane
Crowd to be manually screened. Performance evaluations show over 99% accuracy at the
thresholds described above.

Field mappings

The CT.gov records contain many fields, but not all fields are included in CENTRAL. The fields
that are displayed in CENTRAL are the Public and Scientific titles, the URL to the registry record,
the brief summary of the trial, MeSH, and the “date first received” (i.e. the date the record was
first processed by ClinicalTrials.gov). The following data fields from ClinicalTrials.gov have not
been republished in CENTRAL: Recruitment status, Study results, Condition, Intervention,
Sponsor, Gender, Age, Phase, Enrolment, Funded by, Study type, Study design, Other IDs, Start
date, Completion date, Last updated, Last verified, Acronym, Primary completion date,
Outcome measures.

2.1.3.3 Records from the WHO’s International Clinical Trials Registry Platform (ICTRP)
The World Health Organization’s International Clinical Trials Registry Platform (ICTRP)
(https://trialsearch.who.int/) is a meta-register containing trials data from 17 national and
international registries. Since July 2018, eligible trial registry records from ICTRP are being
identified and systematically added to CENTRAL through Cochrane’s Centralized Search
Service (CSS). As with ClinicalTrials.gov, only ICTRP records for RCTs or quasi-RCTs are being
added to CENTRAL; other study designs are not included.

Process description

38

This is an archived version of the Handbook.
For the current version, please go to cochrane.org/handbook


https://www.informit.org/index-product-details/AMI
https://clinicaltrials.gov/
https://trialsearch.who.int/

This is an archived version of the Handbook.

For the current version, please go to cochrane.org/handbook
Copyright © 2022 The Cochrane Collaboration

The prospective workflow for identifying reports of RCTs and quasi-RCTs from ICTRP uses both
a ‘direct feed’ search (for records that are extremely likely to be describing a randomized trial)
and a process of manual screening via Cochrane Crowd. The search query used for the direct
feed is: {(randomised OR randomized) NOT (randomised: no OR randomized: no)} in the study
design or study type fields, together with (randomised OR randomized) in any other field of the
record. All other newly added ICTRP records are sent to Cochrane Crowd for screening. Note
that ‘no’ in the ICTRP entry above refers to the picklist value selected by those registering their
trial in ICTRP to indicate that the trial is not a randomized controlled trial. Records where the
picklist value was ‘no’ in answer to this question about study design were excluded from the
set of records directly fed into CENTRAL. Instead they were manually screened.

Field mappings

Not all fields for ICTRP records are included in CENTRAL. The fields that are included are Public
and Scientific titles, the URL for the registry record on ICTRP, the Key inclusion and exclusion
criteria (which will be mapped to the abstract field), the date of registration (mapped to the
year field), and the Study ID and the Source register.

2.1.3.4 Records from KoreaMed

KoreaMed (https://www.koreamed.org) is a database provided by the Korean Association of
Medical Journal Editors that contains citations to articles published in Korean medical, dental,
nursing and nutrition-related journals. This database was routinely searched and records
systematically added to CENTRAL through Cochrane’s Centralized Search Service (CSS) until 1
May 2021.

Process description

Inception to December 2013

A project led by Cochrane Australia, in partnership with KoreaMed, sought to identify all unique
reports of randomized trials across all dates within the database. As part of this work a search
strategy was developed and run in KoreaMed. The search strategy was:

placebo*[ALL] OR randomi*[ALL] OR randomly[ALL] OR trial*[ALL] OR ((singl* OR doubl* OR
tripl* OR trebl*) AND (blind OR mask)) OR “randomized controlled trial”[PT] OR “clinical
trial”’[PT] OR “double blind method”[MH] OR “single blind method”[MH]

That work identified approximately 3000 unique reports of randomized trials, which were
published in CENTRAL in April 2015.

January 2014 to July 2017

Between January 2014 and up to and including June 2017, all records that were added to
KoreaMed within that time frame were manually screened by the Centralized Search Service
team, with approximately 1000 records submitted to CENTRAL during this time.
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August 2017 onwards

From August 2017, a new process was implemented. All KoreaMed records went through the
Cochrane RCT Classifier and Cochrane Crowd (crowd.cochrane.org). Records that received a
likelihood score (as described above for ClinicalTrials.gov records) of 10% or less were
automatically rejected; records that received a score of 11% or above were sent to Cochrane
Crowd for manual screening.

2.1.3.5 Records from CINAHL Plus

In November 2018 a memorandum of understanding was signed between Cochrane, Wiley and
CINAHL Plus provider EBSCO (https://www.ebscohost.com/nursing/products/cinahl-
databases/the-cinahl-database) to enable publication of unique CINAHL Plus records in
CENTRAL.

Process description

Since May 2020, CINAHL Plus references to RCTs and quasi-RCTs have been identified and
added to CENTRAL through Cochrane’s Centralized Search Service. The CINAHL Plus RCT filter
search was developed by Julie Glanville, York Health Economics Consortium, as shown below:

(MH randomized controlled trials OR MH double-blind studies OR MH single-blind studies OR
MH random assignment OR MH pretest-posttest design OR MH cluster sample OR TI
(randomised OR randomized) OR AB (random*) OR TI (trial) OR (MH (sample size) AND AB
(assigned OR allocated OR control)) OR MH (placebos) OR PT (randomized controlled trial) OR
AB (CONTROL W5 GROUP) OR MH (CROSSOVER DESIGN) OR MH (COMPARATIVE STUDIES) OR
AB (CLUSTER W3 RCT)) NOT ((MH ANIMALS+ NOT MH HUMAN) OR (MH (ANIMAL STUDIES) NOT
MH (HUMAN)) OR (TI (ANIMAL MODEL) NOT MH (HUMAN)))

The CINAHL Plus RCT filter search was validated and published in February 2019 by Glanville et
al (Glanville et al 2019b). The filter was adapted as an API direct feed by Metaxis in October 2019
and results were screened for inclusion in CENTRAL by Cochrane’s RCT Classifier and by
Cochrane Crowd.

2.1.4 What is in the Cochrane Central Register of Controlled Trials (CENTRAL) from
Specialized Registers of Cochrane Review Groups and Fields?

Most CRGs develop and maintain a Specialized Register, which aims to contain all relevant
studiesin their area of interest. These individual registers, together with other relevant records
from other sources, are stored together as a single Cochrane Register of Studies (CRS), public
records of which can be accessed by any Cochrane member logged into their Cochrane Account
via the Cochrane Register of Studies Online (CRSO) (https://crso.cochrane.org/). (Note: this
web address can only be accessed when logged in as above.) These public records are also
published in CENTRAL in the Cochrane Library. The purpose of the Specialized Register is to
assemble a repository of reports of trials relating to the scope of a CRG, to provide a reliable
pool of trials for review authors that is easily retrievable, and to share this content with users
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of the Cochrane Library, via CENTRAL (Cochrane Information Specialist Support Team 2021b).
Most CRGs manage a reference-based register, where each record represents a report of a
clinical trial. Where there are multiple reports of a clinical trial, as is typical, there will be
multiple records for that trial. Such registers are very similar to a bibliographic database
(Wieland et al 2013). Some CRGs manage a study-based register, where the reports related to
each clinical trial or study have been linked together, and identified by a study name
(Shokraneh and Adams 2017). In this case, there should only be one record for each clinical trial
or study, with all the reports of that clinical trial or study linked to the study record. In some of
these groups, the Cochrane Information Specialist also extracts metadata about studies such
as the study participants, the research question, interventions, outcomes, and study designs
(Shokraneh and Adams 2017).

Specialized Registers primarily contain reports of randomized and quasi-randomized trials,
however, some CRGs add other types of reports to their register, such as controlled before-and-
after studies and interrupted time series (Cochrane Information Specialist Support Team
2021b). Whether or not these are added to the Specialized Register will depend on the scope of
the CRG. These publication types can be published in CENTRAL. CRGs can also add other
reports to their register that may be useful to review authors (such as systematic reviews or
background articles), but these would not be published in CENTRAL (Falzon and Trudeau
2007).

It is mandatory, for all Cochrane Reviews of interventions, to search the Cochrane Review
Group’s (CRG’s) Specialized Register (internally, e.g. via the Cochrane Register of Studies, or
externally via CENTRAL (MECIR C24)). The Specialized Register serves to ensure that individual
review authors within the CRG have easy and reliable access to trials relevant to their review
topic, normally through their Cochrane Information Specialist. Records in a CRG’s Specialized
Register will often contain additional metadata and other information not included in
CENTRAL, so the Cochrane Information Specialist may be able to identify additional records in
their Specialized Register which could not be identified by searching the Register via CENTRAL.
Conversely, the search functionality of the bibliographic or other software used to manage
Specialized Registers is usually less sophisticated than the search functionality available in the
Cochrane Library (for example, the ability to ‘explode’ MeSH terms to include narrower, more
specific terms), so a search of CENTRAL might retrieve records from the Specialized Register
that may not be easily retrievable from within the Specialized Register itself. It is therefore
recommended that both CENTRAL and the Specialized Register itself are searched separately
to maximize retrieval.

CRGs use the methods described in Chapter 4 and this online Technical Supplement to identify
trials for their Specialized Registers. Most CRGs also have systems in place to ensure that any
additional eligible reports identified by authors for their review(s) are contributed to the CRG’s
Specialized Register. By sharing these registers in CENTRAL, records identified by one CRG
become accessible to all others. Many Fields also develop subject-specific Specialized
Registers for inclusion in CENTRAL as described above. To identify records in CENTRAL from a
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specific Centre, CRG or Field, it is possible to search on a Specialized Register or Handsearch
code (such as SR-STROKE for records from the Cochrane Stroke Group). A list of all the
Specialized Register and Handsearch codes can be found in an Appendixin the ‘How CENTRAL
is created’ file in the Cochrane Library entitled: CENTRAL codes for records submitted from
Cochrane Review Groups, Geographic Groups, Fields, and Networks:

https://www.cochranelibrary.com/central/central-creation.

2.2 Searching CENTRAL, MEDLINE, Embase and the Cochrane Register of Studies:
specific issues

2.2.1 Searching the Cochrane Central Register of Controlled Trials (CENTRAL): specific
issues

CENTRAL, accessible via the Cochrane Library or from the Cochrane Register of Studies Online
(CRSO), comprises records from a wide range of sources (see Section 2.1 and subsections). The
consistency and formatting of these records therefore varies. In 2013, Cochrane ran a CENTRAL
“clean-up” project. The aims of this project were to clean and harmonize as many fields as
possible in existing records, and to formalize standards for Cochrane Information Specialists
and/or automatically apply solutions in the CRS to help prevent inconsistencies in the future.

Additionally in 2013, Cochrane formed a working group called HarmoniSR (HarmoniSR
Working Group 2015). The scope of this group was initially focused on the formatting of
ClinicalTrials.gov records as citations for consistent use within Cochrane Reviews and
publication within CENTRAL. The scope of the group, however, expanded during 2014 onwards
to include the formatting of all main record types. Despite these ongoing efforts, legitimate
differences between records remain, for example, records sourced from MEDLINE will contain
Medical Subject Headings (MeSH), whilst ‘native Embase’ records identified from Embase will
most likely contain Emtree terms.

As of December 2021, approximately 330,000 records in CENTRAL do not have an abstract.
Optimal searches will, therefore, be those that contain both MeSH and free-text terms. The
700,000 records sourced from PubMed are also best retrieved by a combination of Medical
Subject Headings (MeSH) (as the Cochrane Library has a MeSH search interface) together with
free-text terms. The other records, including the 600,000 records sourced from Embase, are
best retrieved using free-text searches across all fields, as there is no Emtree search interface
built into the Cochrane Library. Many of the records that are not sourced from PubMed or
Embase (about 740,000 in CENTRAL in December 2021) have neither abstracts nor any indexing
terms. To retrieve these records it is necessary to carry out a very broad search consisting of a
wide range of free-text terms, which may be considered too broad to run across the whole of
CENTRAL.

It is highly desirable that authors of Cochrane Reviews of interventions use specially designed
and tested search filters where appropriate but filters should not be used in pre-filtered
databases e.g. do not use a randomized trial filter in CENTRAL (MECIR C34) or attempt to apply
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a limit to ‘human’ studies. All records in CENTRAL should be reports of trials in humans even
though this may not be apparent from the record itself, especially for those records with no
abstract.

2.2.2 Searching MEDLINE and Embase: specific issues

Irrespective of the fact that both MEDLINE and Embase have been searched systematically for
reports of trials for certain years and that these reports of trials have been included in
CENTRAL, as described in Sections 2.1.1 and 2.1.2, supplementary searches of both MEDLINE
and Embase are recommended (as detailed below). Any such searches, however, should be
undertaken in the knowledge of what searching has already been conducted to avoid
duplication of effort.

Searching MEDLINE

There can be a delay of up to one month between records being indexed as trials in MEDLINE
and appearing indexed as trials in CENTRAL. This is due to the Cochrane Library monthly
updating cycle for CENTRAL. As a cautious approach, therefore, the most recent two months of
MEDLINE should be searched, at least for records indexed as either ‘Randomized Controlled
Trial’ or ‘Controlled Clinical Trial’ in the Publication Type, to identify those records recently
indexed as RCTs or CCTs in MEDLINE. For further details on the search process for MEDLINE see:
https://www.cochranelibrary.com/central/central-creation.

Additionally, the most recent year to be searched under the project to identify reports of trials
in MEDLINE and send them back to the US National Library of Medicine for re-tagging was 2004,
so records added to MEDLINE between 2005 and 2010 inclusive should be searched using one
of the Cochrane Highly Sensitive Search Strategies for identifying randomized trials in MEDLINE
(see Section 3.6.1). A project is planned to identify potentially missing reports from CENTRAL
from this period (2005 to 2010). The project will be designed and set up as a discrete Cochrane
Crowd task. (Records added to MEDLINE from 2011 onwards will have been searched as part of
the Embase project described in Section 2.1.2).

Finally, for extra sensitivity, or where the use of a randomized trial filter is not appropriate,
review authors should search MEDLINE for all years using appropriate free-text and thesaurus
terms relevant to their review topic without any trial filter.

The MEDLINE re-tagging project described in Section 2.1.1 assessed whether the records
identified were reports of trials on the basis of the title and abstract only. Any supplementary
search of MEDLINE that is followed up by accessing the full text of the articles will identify
additional reports of trials, most likely through the methods sections, that were not identified
through the titles or abstracts alone. It is not expected, however, that accessing the full text of
all articles will be routinely undertaken. For guidance on running separate search strategies in
the MEDLINE-indexed versions of MEDLINE and the versions of MEDLINE containing ‘in-process’
and other non-indexed records please refer to Section 3.6.1.
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Any reports of trials identified by the review author should be submitted to the Cochrane
Information Specialist who can ensure that they are added to CENTRAL. Any errors, in respect
of records indexed as trials in MEDLINE that on the basis of the full article are definitely not
reports of trials according to the definitions used by the US National Library of Medicine (NLM)
(see Box 2.b), should also be reported to the Cochrane Information Specialist, so they can be
referred to the NLM and corrected.

For general information about searching, which is relevant to searching MEDLINE, see Section
3 and subsections.

Searching Embase

Since 2011, the Emtree term ‘randomized controlled trial’ has been used by Elsevier only to
index records that are reports of trials, not also for records that are about trials (as was
previously the case). This change in indexing practice has made the use of the term much more
precise in identifying possibly relevant studies in Embase. Users can use ‘randomized
controlled trial (topic)’ [exact Ovid syntax: "randomized controlled trial (topic)"/] to help find
records about RCTs. As well as the new Cochrane Embase filter (see Section 3.6.2) other search
filters for searching for trials in Embase are available on the InterTASC Information Specialists’
Sub-Group website (https://sites.google.com/a/york.ac.uk/issg-search-filters-
resource/home/rcts).

Additionally, for extra sensitivity, or where the use of a randomized trial ‘filter’ is not
appropriate, review authors should search Embase for all years using appropriate free-text and
thesaurus terms relevant to their review topic without any trial filter, as described under similar
circumstances for MEDLINE above.

It should be remembered that Cochrane’s Centralized Search Service processes are based on
assessing the vast majority of records identified as potential reports of trials on the basis of the
title and abstract only. A small subset of records that have been classified Unsure by ‘Resolver’
level screeners in Cochrane Crowd do go to full-text assessment. To date this has accounted
for less than 1% of all records screened. Therefore, any supplementary search of Embase that
is followed up by accessing the full text of the articles is likely to identify additional reports of
trials, probably through the methods sections, that were not identified through the titles or
abstracts alone.

There is a delay of some weeks between records being indexed in Embase and appearing in
CENTRAL. The most recent months of Embase should, therefore, be searched. For more details
on the Embase records workflow, go to: https://www.cochranelibrary.com/central/central-
creation. Also see Table 2.1.a.

In 2011, Elsevier began to include all MEDLINE content in Embase. Before then, there had
always been a sizable but not complete overlap in content between the two sources. Currently
(as of December 2021), Embase provides access to approximately 8000 currently published
journals. This includes approximately 3000 journals that are not covered by MEDLINE
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(https://www.elsevier.com/solutions/embase-biomedical-research/embase-coverage-and-

content). Asearch of MEDLINE, either through PubMed or through another third-party interface
thatincludes PubMed records, is, however, still necessary. There are records in MEDLINE which
have the status: PubMed-not-MEDLINE. Records with this status are “citations that will not
receive MEDLINE indexing because they are for articles in non-MEDLINE journals, or they are
for articles in MEDLINE journals but the articles are out of scope, or they are from issues
published prior to the date the journal was selected for indexing, or citations to articles from
journals that deposit their full-text articles in PMC but have not yet been recommended for
indexing in MEDLINE.”
(https://www.ncbi.nlm.nih.gov/books/NBK3827/table/pubmedhelp.T.status subsets/). In
addition, a recent study found that records from MEDLINE were not always retrieved when
searched through Embase due to MeSH not being available in Embase (Bramer et al 2017a).
Although it is, therefore, technically possible to search across all MEDLINE records in Embase
(note, not all PubMed records), it is recommended that both databases be searched separately.

As noted above, in 2009 Elsevier began indexing conference abstracts for Embase and about
3.5 million conference abstracts from about 11,000 conferences (as of December 2021) are now
indexed in Embase. Elsevier provides a list of conferences they index for Embase, as mentioned
above: (https://www.elsevier.com/solutions/embase-biomedical-research/embase-coverage-
and-content). Conference abstracts can be arich source of RCT evidence. Within Embase, these
records have been indexed using automated indexing procedures, and in most cases the index
terms applied automatically are about subject topics or content rather than study type. In
addition, many conference abstracts have been retrospectively added to Embase, some of
which have been assigned an entry date prior to the publication date of the conference
abstract itself. The Embase project has made, and continues to make, efforts to identify
conference records added retrospectively. It should be noted, however, that the project may
not yet have identified all relevant conference publications.

2.3 Summary points

e Cochrane Review authors should seek advice from their Cochrane Information Specialist
on the search process.

e Authors of non-Cochrane reviews should seek advice from their medical/healthcare
librarian or information specialist, with experience of conducting searches for studies for
systematic reviews.

e The key databases to be searched are the Cochrane Review Group’s Specialized Register
(internally, e.g. via the Cochrane Register of Studies, or externally via CENTRAL), CENTRAL,
MEDLINE and Embase (if access is available to either the review author or the CRG).

e Approximately 1,000,000 of the 1,800,000 records in CENTRAL are from MEDLINE or
Embase, so care should be taken when searching MEDLINE and Embase to avoid
unnecessary duplication of effort.
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e Supplementary searches of Embase and MEDLINE should be carried out as outlined in
Section 2.2.2.

e Additional studies can be identified in MEDLINE and Embase by searching across the years
already searched for CENTRAL, by obtaining the full article and by reading, in particular,
the methods section, however, it is not expected that accessing the full text of all articles
will be routinely undertaken.

3 Designing search strategies: further considerations

This section should be read in conjunction with Chapter 4, Section 4.4.

3.1 Service providers and search interfaces

Access to MEDLINE, Embase and other general and subject-specific databases is offered by
several commercial service providers, via a range of search interfaces. In addition, the US
National Library of Medicine, provider of MEDLINE, and Elsevier, provider of Embase, offer
access to their own versions of their databases: MEDLINE through PubMed, which is available
free of charge on the Internet, and Embase through Elsevier directly, which is known as
Embase.com and is available on subscription only. Each interface offers certain functionalities
and unique features (Bethel and Rogers 2014) but more importantly the search syntax varies
across the interfaces. For example, to search for the Publication Type term ‘Randomized
Controlled Trial’ in MEDLINE via different search interfaces it is necessary to enter the term as:

e PT Randomized Controlled Trial (in MEDLINE on EBSCOAhost);

e Randomized Controlled Trial.pt. (in MEDLINE on Ovid);

e DTYPE (Randomized Controlled Trial) (in MEDLINE on ProQuest); and
e Randomized Controlled Trial[pt] (in PubMed).

Although the interfaces may offer access to the same database, running the same strategy in
the same database but through different interfaces may result in different search results
(Schoonbaert 1996, Younger and Boddy 2009, Boeker et al 2013b, Craven et al 2014). For
example, PubMed does not support proximity operators and offers limited support for phrase
searching (see Section 3.5) and when using field tags to limit the search to certain parts of the
record, the tags must be added after each search term or phrase and cannot be applied to all
the terms by use of parentheses (brackets).

In addition to accessing bibliographic records, many service providers offer links to full-text
versions of articles on other publishers’ websites, such as the PubMed ‘full text links’ feature.
Developments in the publishing industry also allow users to add the DOl number, where
available, after the text ‘https://doi.org/’ to retrieve the permanent location of an article on the
Internet.
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3.2 Controlled vocabulary and text words

MEDLINE and Embase (and many other databases) can be searched using a combination of two
retrieval approaches. One is based on text words (terms occurring in the title, abstract or other
relevant fields) in a record. The other is based on standardized subject terms assigned to the
record by indexers (specialists who appraise the article/reference and describe it by assigning
terms from a specific thesaurus or controlled vocabulary) or automatically using automated
indexing. Standardized subject terms are useful because they provide a complementary way
of retrieving records that may use different text words to describe the same concept and
because they can provide information beyond that which is contained in the words in the title
and abstract. Therefore, each concept of a robust search strategy should consist of text words
together with subject terms, if the latter are available in the respective database.

It is mandatory, for Cochrane Reviews of interventions, to identify appropriate controlled
vocabulary (e.g. MeSH, Emtree, including ‘exploded’ terms) (see below for definition of
‘exploded’ terms (MECIR C33)). When searching for studies for a systematic review, however,
the extent to which subject terms are applied to references should be viewed with caution.
Authors may not describe their methods or objectives well and indexers are not always experts
in the subject areas or methodological aspects of the records that they are indexing. In those
cases where subject terms are applied as result of automated/machine indexing, this may not
be as accurate as human indexing. In addition, the available indexing terms might not
correspond to the terms the searcher wishes to use. It is, therefore, mandatory, for Cochrane
Reviews of interventions, to identify appropriate free-text terms (considering, for example,
spelling variants, synonyms, acronyms, truncation and proximity operators (MECIR C33)). This
is especially important, as the indexing process in databases takes time (ranging from a few
weeks to several months until a reference is fully indexed). Therefore, very current references
might not yet be indexed and will consequently not be retrieved when using controlled
vocabulary alone. Consideration should be given to searching indexed records and non-
indexed/in-process records separately in databases such as MEDLINE and Embase which
include both indexed and non-indexed content.

The approaches for identifying text words and controlled vocabulary to combine appropriately
within a search strategy are presented in the following two sections and can generally be
described as being subjective. Text mining is an emerging approach to identify termsin a more
objective way, based on a set of relevant records on the topic (see Section 3.2.3 on text mining
for term selection). Another objective method is based on similarity calculations derived from
one or several known relevant articles. In MEDLINE, having identified a key article, additional
relevant articles can be located by using the ‘Find Similar’ option in Ovid or the ‘Similar articles’
option in PubMed. The value of using a complementary search approach such as this feature,
which is independent of the searcher’s expertise, has been described by Sampson and
colleagues (Sampson et al 2016).
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3.2.1 Identifying relevant controlled vocabulary

In order to identify as many relevant records as possible, searches should include subject terms
selected from the controlled vocabulary or thesaurus (‘exploded’ where appropriate - see
below for definition of ‘exploded’ terms). The controlled vocabulary search terms for MEDLINE
(Medical Subject Headings, known as MeSH) and Embase (Emtree) are not identical, and
neither is the approach to indexing. For example, the pharmaceutical or pharmacological
aspects of an Embase record are generally indexed in greater depth than the equivalent
MEDLINE record, and in recent years Elsevier has increased the number of index terms assigned
to each Embase record. Searches of Embase may, therefore, retrieve additional articles that
were not retrieved by a MEDLINE search, even if the records were present in both databases.
The converse also applies in that MEDLINE records available in Embase, which are not also
indexed by Elsevier for Embase, are indexed differently in Embase than they were originally in
MEDLINE, as the MeSH terms are replaced in Embase by Emtree terms. Thus, search strategies
need to be customized for each database and should ideally be run in the original database
whenever possible.

Most database interfaces offer a browsing option to show the preferred subject headings. For
example, interfaces to MEDLINE will usually permit browsing the Medical Subject Headings
(MeSH) so that the term definition (Scope Note) and its synonyms and related terms can be
searched and then inspected for relevance. Additional controlled vocabulary terms should be
identified using the search tools provided with the database, such as the ‘Permuted Index’ or
‘Map Term’ under ‘Search Tools’ in Ovid or the ‘MeSH Database’ option in PubMed. As well as
searching the controlled vocabulary lists, it is also common practice to identify subject
headings from known relevant records. A tool which can help displaying and comparing the
subject terms assigned to MEDLINE records is the ‘Yale MeSH Analyzer
(http://mesh.med.yale.edu/) (Hocking 2017).

Many database thesauri offer the facility to ‘explode’ subject terms to include more specific
terms automatically in the search. For example, a MEDLINE search using the MeSH term BRAIN
INJURIES, if exploded, will automatically search not only for the term BRAIN INJURIES but also
for the more specific term SHAKEN BABY SYNDROME. As articles in MEDLINE on the subject of
shaken baby syndrome should only be indexed with the more specific term SHAKEN BABY
SYNDROME and not also with the more general term BRAIN INJURIES, itisimportant that MeSH
terms are ‘exploded’ wherever appropriate, in order not to miss relevant records. It is equally
important, however, that MeSH terms are not ‘exploded’ where this is inappropriate, in order
not to add irrelevant records unnecessarily. The same principle applies to Emtree when
searching Embase and also to several other databases. For further guidance on this topic,
review authors should consult their medical/healthcare librarian or information specialist.

A second option which can be applied to subject terms, is restricting the term to ‘Major Topic’
(in Ovid this featureis called ‘focus’). When this feature is used, articles are only retrieved where
the subject term has been assessed by the indexer as reflecting one of the article’s major topics.
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This is, therefore, a precision-maximizing feature and is not recommended in the context of
searching for studies for systematic reviews, as it compromises sensitivity.

It is particularly important in MEDLINE to distinguish between Publication Type terms and
other related MeSH terms. For example, a report of a randomized trial should be indexed in
MEDLINE with the Publication Type term ‘Randomized Controlled Trial’ whereas an article
about randomized controlled trials should be indexed with the MeSH term RANDOMIZED
CONTROLLED TRIALS AS TOPIC (note the word TRIALS in the latter is plural). The same applies
to other indexing terms for other trials, reviews and meta-analyses. It should be noted that this
distinction was also introduced into Embase for records added from 2011 onwards. The Emtree
term ‘randomized controlled trial’ is used to describe the publication type of the record,
whereas the Emtree term ‘randomized controlled trial (topic)’ is used for records that discuss
randomized trials, but are not original reports of randomized trials. Prior to 2011, the Emtree
term ‘randomized controlled trial’ was used to index both the publication type of the record
and for records that discussed randomized trials as a topic.

Review authors should assume that earlier articles are even harder to identify than recent
articles. For example, abstracts are not included in MEDLINE for most articles published before
1976 and, therefore, text word searches will only apply to titles. In addition, few MEDLINE
indexing terms relating to study design were available before the 1990s, so text word searches
relating to study design are necessary to retrieve older records.

3.2.2 Identifying relevant text words

Relevant text words (i.e. free-text terms) can be identified by checking the terms used in the
title, abstract and other relevant fields (e.g. author keywords) of a few relevant references. It is
important to be aware of the fact that natural language allows concepts to be expressed in
different words. It is essential, therefore, to look up synonyms for each concept describing the
review topic. Medical dictionaries can be used to clarify definitions and identify synonyms. The
MeSH database also offers both definitions (Scope Notes) and a listing of synonyms and related
terms for each MeSH term (‘Entry terms’), which lists different terms being used for a concept.
Likewise, Elsevier’s Emtree thesaurus for Embase also lists synonyms for each term. Synonyms
of pharmaceutical substances can be effectively searched via the US National Library of
Medicine’s Drug Information Portal (https://druginfo.nlm.nih.gov/drugportal/). A third
approach for identifying text words consists of checking search strategies from other
systematic reviews on a similar topic.

3.2.3 Text mining for term selection

Text mining techniques are of increasing interest in the conduct of systematic reviews
generally and have been the subject of recent helpful reviews (0'Mara-Eves et al 2015, Paynter
et al 2016, Stansfield et al 2017, Kohl et al 2018). Text mining encompasses a range of statistical
approaches to textual analysis including simple frequency analysis of words and phrases
within records, visual presentations of the inter-relationships between concepts in a literature
(corpus) and the development of complex interrogation rules to identify relevant records from
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a corpus of records (O'Mara-Eves et al 2015, Paynter et al 2016, EUnetHTA JA3WP6B2-2
Authoring Team 2019, Haddaway et al 2020). The value of text mining can lie in its ability to
process large volumes of records objectively, to assist with concept identification and to
interrogate large numbers of records from many databases using a single search process. This
section suggests some search-specific aspects of text mining techniques which can be
combined with traditional searching approaches and also offers advice on free software.

Text mining software can be used to identify potential keywords, phrases and subject terms
from within a set of relevant records. Various software packages are listed in the Systematic
Review Toolbox (http://systematicreviewtools.com/).

Tools such as PubMed PubReMiner (https://hgserver2.amc.nl/cgi-bin/miner/miner2.cgi)
analyse the results of searches conducted in PubMed and present the words within records in
order of frequency. This can aid the identification of terms, synonyms and abbreviations to test
out in strategies. For databases other than MEDLINE (PubMed) frequency analysis software
such as Voyant (https://voyant-tools.org/) will provide similar frequency analyses or
bibliographic reference software such as EndNote (https://endnote.com/) can be used with any
database records. In EndNote, frequency analysis can be achieved by using the Term Lists and
the Subject Bibliography option (detailed guidance at
https://sites.google.com/york.ac.uk/yhectrainingpages/home/endnote-for-frequency-

analysis).

A tool to assist with identifying relevant MeSH headings is available on the MeSH on Demand
website (https://www.nlm.nih.gov/mesh/MeSHonDemand.html): it is possible, for example, to
paste in a Cochrane protocol and receive suggestions of MeSH terms that relate to the topics
within the text.

Tools to assist in identifying phrases and words within proximity to each other are also
available in Voyant, Termine (http://www.nactem.ac.uk/software/termine/) and many other
packages.

Procedures to develop search strategies routinely using text mining approaches are available
(Hausner et al 2012, Hausner et al 2015, EUnetHTA JASWP6B2-2 Authoring Team 2019).
Comparisons of text mining and traditional search approaches are available (Paynter et al
2021, Scells et al 2021).

Text mining has also been used to develop methodological search filters, including the
Cochrane Highly Sensitive Search Strategies for MEDLINE and Embase (Glanville et al 2006,
Glanville et al 2019a) and afilter to identify overviews of systematic reviews in MEDLINE (Lunny
et al 2015). Researchers are also exploring machine learning approaches to converting
searches in one database to search in very different databases, such as converting PubMed
searches to interrogate records in ClinicalTrials.gov (Lanera et al 2018).
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Text mining may be particularly helpful when developing strategies for complex topics.
Software such as VOSviewer (https://www.vosviewer.com/) can accept large numbers of
records, analyse the co-occurrence of terms within records and show relationships between
themes in a body of records visually. This can help with identifying, grouping and combining
concepts when building strategies for complex topics (Balan et al 2014, EUnetHTA JA3WP6B2-
2 Authoring Team 2019).

Text mining and machine learning tools available free of charge on the Internet can also assist
with identifying additional relevant studies. Tools such as Medline-Ranker, BioReader 1.2 and
LitSense can rank search results in order of similarity to known relevant records specified by
the searcher (Fontaine et al 2009, Allot et al 2019, Simon et al 2019).

As well as ready-to-use Internet tools, researchers are creating software tools to carry out
specific information retrieval tasks which can be runin R (Crisan et al 2019, Grames et al 2019).
R code and tools in other programming languages can be accessed from public resources such
as GitHub (https://github.com/) (Mesgarpour et al 2016). Using these tools may require a
knowledge of R or programming languages and the tools will usually need to be downloaded.

More sophisticated text mining software which permits the development of rules for
interrogating large sets of records offers opportunities for information specialists and other
interested researchers to create searches across large databases containing results from many
different databases and can also make use of the semantic relationships within texts to offer
more precise searching. The challenges of using more sophisticated techniques include the
need to acquire a working knowledge of rule building, parts of speech, ontologies and
algorithms. GATE (https://gate.ac.uk/) open-source software is one example of more
sophisticated text mining software which allows searchers to break down text and build new
rules, to explore relationships within texts. Learning to use the software efficiently and
effectively requires some investment in training and the acquisition of experience.

Text-mining tools have great potential but there are many variants and options to choose from
and little guidance about what works best and when and for which questions. There is a need
for more case studies and for more parallel research to show where benefits may lie. Text
mining carries with it challenges in terms of documentation of the processes used and there is
little guidance available on how best to report the use of text mining for strategy development.

3.3 Synonyms, related terms, variant spellings, truncation and wildcards

In order to be as comprehensive as possible, it is necessary to include a wide range of free-text
terms for each of the concepts selected. This mightinclude the use of truncation and wildcards.

It is mandatory, for Cochrane Reviews of interventions, to identify appropriate spelling
variants, synonyms, acronyms and truncation (MECIR C33). For example:

e synonyms: ‘pressure sore’ OR ‘decubitus ulcer’;
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e related terms: ‘brain’ OR ‘head’; and
e variant spellings: ‘tumour’ OR ‘tumor’.

Database interfaces offer functionality to capture these variations through truncation and
wildcards. For example:

e truncation: random* (for random or randomised or randomized or randomly, etc.); and
e wildcard: wom?n (for woman or women).

These features vary across different database interfaces, especially with respect to truncation
length (e.g. number of characters) and position (e.g. mid-word or end-of-word), and should be
checked carefully before adapting a search strategy to a different database and/or interface
from that for which it was originally designed. For further details refer to the respective
database help files. It should also be noted that many service providers incorporate fuzzy logic
searching into their search interfaces and this automatically includes variant endings by
default including singular and plural variants.

3.4 Boolean operators (AND, OR and NOT)

Boolean operators are used to join together the search terms within a search strategy. The
most widely used Boolean operators are:

e AND: combines different concepts to make a set of results that is usually smaller than the
smallest concept (i.e. terms from all concepts need to be present in records for them to be
retrieved);

e OR: gathers terms within a concept and this usually makes the set of results larger (i.e. at
least one term needs to be present in records for them to be retrieved); and

e NOT: excludes terms or concepts (one term or concept can be excluded from the set of
results and the set will usually reduce in size - but see caveats below).

Generally speaking, a search strategy should build up the controlled vocabulary terms, text
words, synonyms and related terms for each concept (such as the intervention), one concept
at a time. Terms within a concept should normally be combined with the Boolean ‘OR’
operator: see demonstration search strategy in Box 3.h. This means records will be retrieved
that contain at least one of these search terms. Sets of terms should usually be developed for
the different concepts being searched such as the healthcare condition, intervention(s) with or
without the study design. These three concepts (sets of terms) can then be combined using the
‘AND’ operator. This combination step results in a set of records that are likely to be of the
appropriate study design as well as addressing both the health condition of interest and the
intervention(s) to be evaluated (see Figure 3.a). It is mandatory, for Cochrane Reviews of
interventions, to ensure correct use of the ‘AND’ and ‘OR’ operators (MECIR C32).
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A note of caution about this approach is warranted. If a record does not contain at least one
term from each of the three sets, it will not be identified. For example, if an index term has not
been added to the record for the intervention and the intervention is not mentioned in the title
or abstract, the record would be missed by the strategy. The best approach is to begin with as
few concepts as possible and only add additional concepts if record numbers are
unmanageable. So a search might begin with only one or two concepts, and the study design
concept might only be added if essential.

The ‘NOT’ operator should be avoided where possible to avoid inadvertently removing from
the search set any records that might be relevant. For example, when searching for records
indexed as female, the use of ‘NOT male’ would remove any record that was about both males
and females. NOT can be used in some situations where care is taken to ensure that relevant
records are not lost, for example in the animal exclusion algorithm used within the MEDLINE
search filters to identify RCTs (see Section 3.6 and subsections).

Searches to identify studies for Cochrane Reviews can sometimes be extremely long, often
including over 100 search lines. It can be tedious to type in the combinations of these search
sets, for example as ‘#1 OR #2 OR #3 OR #4 .... OR #100’. Some service providers offer
alternatives to this. For example, in CENTRAL and Ovid it is possible to combine sets using the
syntax (HarmoniSR Working Group -#100) and ‘or/1-100’ respectively. For those service
providers where this is not possible, it has been recommended that the search string above
could be typed in full and saved, for example, as a Word document and the requisite number
of combinations copied and pasted into the search as required. Having typed the string with
the # symbols as above, a second string can be generated by globally replacing the # symbol
with nothing to create the string ‘1 OR 2 OR 3 OR 4 .... OR 100’ to be used for those service
providers where the search interface does not use the # symbol.
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Figure 3.a Combining concepts as search sets

Randomized trials
in children with
substance abuse
problems

3.5 Proximity operators (NEAR, NEXT and ADJ)

Proximity operators identify search terms which are near to each other but not necessarily
directly adjacent to each other. Where the operator dictates that the search terms must be
directly adjacent to each other, they are often referred to as adjacency operators. It is
mandatory, for Cochrane reviews of interventions, to ensure that proximity operators are used
appropriately (MECIR C33). Use of proximity operators helps to ensure that searches are more
sensitive than would be the case with direct adjacency or phrase searching, and can also
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facilitate ease of searching where there are multiple possible variations of a phrase which
would otherwise need to be typed in full.

PubMed does not support the use of proximity operators. When combining terms that appear
in a phrase, the ‘AND’ Boolean operator should be considered rather than phrase searching in
quotation marks in order to ensure that searches are appropriately sensitive. PubMed does,
however, index lists of commonly used medical and healthcare phrases which appear in the
searchable fields of PubMed records. To access a list of phrases, enter a search term in the
Advanced Search Builder then click the ‘Show index list’ command next to the search box. This
will bring up a list of searchable phrases, which include the specified search term. For further
details, see:

https://www.ncbi.nlm.nih.gov/books/NBK3827/#pubmedhelp.Searching for a phrase.

The following proximity and adjacency operators are illustrated with reference to the Cochrane
Library.
NEXT

The Cochrane Library uses the proximity operator ‘NEXT’ to identify search terms which are
directly adjacent to each other and in the specified order. For example, diabetes NEXT
screening retrieves ‘diabetes screening’, but not ‘screening diabetes’.

‘NEXT’ functions in the Cochrane Library in the same way as searching for phrases within
quotation marks such as “diabetes screening”. Use ‘NEXT’ for including truncation “*’ or
wildcards ‘?’ in a phrase, such as ‘diabet™ NEXT screen™’.

NEAR

The Cochrane Library uses the operator ‘NEAR/n’ to search for search terms within a specified
number of words, where n specifies the maximum number of words either search term is from
the other search term in any order. For example,

e diabetes NEAR/1 screening retrieves ‘diabetes screening’ and ‘screening diabetes’

e diabetes NEAR/2 screening retrieves ‘diabetes x screening’ and ‘screening x diabetes’
where x is an intervening word

e diabetes NEAR/3 screening retrieves ‘diabetes x x screening’and ‘screening x x diabetes’
where x is an intervening word

If using only NEAR, with no number specified, then this defaults to 6 in the Cochrane Library.
Thus ‘diabetes NEAR screening’ retrieves ‘diabetes x x x x x screening’ and ‘screening x x x x x
diabetes’.

Syntax variation between databases
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Other database interfaces use different operators, for example, ‘Nn’ in the EBSCOhost interface
or ‘ADJn’ in the Ovid interface. Links to help pages on proximity operators for each of the main
database providers are detailed at the end of this section.

It is important to note that interfaces also vary in how the number n relates to the specified
search terms. In the Cochrane Library, Embase.com and Ovid interfaces n specifies the
maximum number of words that either search term is from the other search term, i.e. to find a
maximum of x words between two search terms n should equal x + 1. In the EBSCOhost,
ProQuest, Scopus and Web of Science interfaces n specifies the maximum number of words
between the specified search terms, i.e. to find a maximum of x words in between two search
terms n should equal x. For example, if nis set to 2 it functions as shown below in the Ovid and
EBSCOhost interfaces, respectively, where x is an intervening word:

e diabetes N2 screening retrieves ‘diabetes x x screening’ and ‘screening x x diabetes’
(EBSCOhost)

e diabetes ADJ2 screening retrieves ‘diabetes x screening’ and ‘screening x diabetes’ (Ovid)
If nis set to 1in the Ovid interface it functions as shown below:
e diabetes ADJ1 screening retrieves ‘diabetes screening’ and ‘screening diabetes’

Searching using ADJ in the Ovid interface without specifying n operates in the same way as
NEXT in the Cochrane Library, i.e. the search terms are retrieved but only in the specified order.

When searching using two or more search terms without quotation marks in EBSCO databases,
the search terms are automatically combined using the proximity setting N5. This can be
overridden by placing the terms in quotation marks, using a different proximity operator value,
or combining the search terms using a Boolean operator.

Retaining the order of search terms

As noted above, the NEAR operator in the Cochrane Library and the equivalent operators used
in other interfaces identify the specified search terms in any order. There is no option in the
Cochrane Library for specifying the maximum number of words between search terms and
retaining the specified order of the search terms. Some database providers do offer this option.
For example, the EBSCOhost and ProQuest interfaces retain the specified order of search terms
when using the ‘Wn’ and ‘pre/n’ operators, respectively, as shown below:

e diabetes W2 screening retrieves ‘diabetes x x screening’ where x is an intervening word
(EBSCOhost)

e diabetes pre/2 screening retrieves ‘diabetes x x screening’ where x is an intervening word
(ProQuest)

Help pages for proximity operators
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Listed below are help links on how to use proximity operators produced by the main database
providers. Some of these links go directly to the proximity operators help section and others
require searching for the proximity operators section within them.

The Cochrane Library databases

https://www.wiley.com/network/cochranelibrarytraining/user-guide

EBSCO databases

https://connect.ebsco.com/s/article/How-do-I-create-a-proximity-search?language=en US

Ovid databases

https://resourcecenter.ovid.com/site/help/documentation/ospa/en/Content/syntax.htm

ProQuest databases

https://parlipapers.proguest.com/help/parlipapers/Search Tips.html

PubMed database (Automatic Term Mapping)

https://www.nlm.nih.gov/bsd/disted/pubmedtutorial/020 040.html

PubMed database (Searching for a Phrase)

https://www.ncbi.nlm.nih.gov/books/NBK3827/#pubmedhelp.Searching for a phrase

Scopus database (Elsevier)

https://blog.scopus.com/tips-and-tricks

Web of Science databases (Clarivate Analytics)

http://images.webofknowledge.com/WOKRS58B4/help/WOS/hs search operators.html#dsy
862-TRS proximity

3.6 Search filters

This section should be read in conjunction with Chapter 4, Section 4.4.7.

3.6.1 The Cochrane Highly Sensitive Search Strategies for identifying randomized trials
in MEDLINE

The first Cochrane Highly Sensitive Search Strategy for identifying randomized trials in
MEDLINE was designed by one of the authors (CL) and published in 1994 (Dickersin et al 1994).
This strategy was thereafter published in subsequent editions of this Handbook and has been
adapted and updated as necessary over time. The Cochrane Highly Sensitive Search Strategies
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