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JBI Manual for Evidence Synthesis
Welcome to the JBI Manual for Evidence Synthesis

JBI is an international evidence-based healthcare research 
organisation that works with 70+ Universities and   (known Hospitals
as the JBI Collaboration) around the world. The organisation focuses 
on improving health outcomes globally by producing and  
disseminating research evidence, software, training, resources and 
publications relating to evidence-based healthcare. Learn about the J
BI approach to evidence-based healthcare.

We collaborate internationally with over 70 Collaborating Entities who subscribe to our definition of what 
constitutes evidence and our methodologies and methods in relation to evidence synthesis. JBI and its 
Collaborating Entities promote and support the synthesis, transfer and implementation of evidence 
through identifying feasible, appropriate, meaningful and effective healthcare practices to assist in the 
improvement of healthcare outcomes globally.

Our major role is the translation of research evidence into practice. One of our strengths is in the conduct 
of systematic reviews that reflect a broad, inclusive approach to evidence and accommodate a range of 
diverse questions and study designs.

The JBI Manual for Evidence Synthesis is designed to provide authors with a comprehensive guide to 
conducting JBI systematic reviews. It describes in detail the process of planning, undertaking and writing 
up a systematic review using JBI methods. The JBI Manual for Evidence Synthesis should be used in 
conjunction with the support and tutorials offered at the JBI SUMARI Knowledge Base.

We highly value the contribution of reviewers to the international body of literature used to inform clinical 
decision-making at the point of care. It is important that this work continues and is distributed in a variety 
of formats to both those working in and using health systems across the world. We hope that this work 
will contribute to improved global health outcomes.
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About this Manual
The JBI Manual for Evidence Synthesis provides guidance to authors for the conduct and preparation of 
JBI systematic reviews and evidence syntheses. The JBI Manual for Evidence Synthesis has separate 
chapters devoted synthesis of different types of evidence and to address different types of review 
questions. 

The first three editions of the JBI Manual for Evidence Synthesis were published in book format; 
subsequent editions have been published online since 2017.

This manual is presented in an online wiki format to facilitate rapid inclusion of developments and 
updates to the JBI methodologies and methods for evidence synthesis that are presented. A .pdf version 
of the JBI Manual for Evidence Synthesis is also available . The .pdf version is updated periodically here
(see date), however may not contain all of the latest revisions to the Manual. Users are advised to cross 
reference the relevant sections of the online manual during the conduct of their review.

Updates

This version of the JBI Manual for Evidence Synthesis includes changes that correspond to the latest 
methodological developments determined by the JBI Methodology Groups and JBI Scientific Committee, 
the latest developments with the  software and also feedback by users.JBI SUMARI

To stay up to date with methods appropriate for JBI systematic reviews, it is recommended potential 
reviewer's attend the . JBI Comprehensive Systematic Review Training Program

Permissions

Please contact   for queries regarding reproduction and other permissions.jbisynthesis@adelaide.edu.au

How to cite
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1.1 Introduction to JBI Systematic reviews
Systematic reviews aim to provide a comprehensive, unbiased synthesis of many relevant studies in a 
single document using rigorous and transparent methods. A systematic review aims to synthesize and 
summarize existing knowledge. It attempts to uncover “all” of the evidence relevant to a question.

Given the explosion of knowledge and access to a diverse range of knowledge sources over the past 
decade, it is now almost impossible for individual clinicians or clinical teams to stay abreast of knowledge 
in a given field. Systematic reviews (also referred to as research syntheses), conducted by review groups 
with specialized skills, set out to retrieve international evidence and to synthesize the results of this 
search into evidence to inform practice and policy. They follow a structured research process that 
requires rigorous methods to ensure that the results are both reliable and meaningful to end users.

Systematic reviews and meta-analyses began to appear in a variety of health fields in the 1970s and 
1980s (Bastian et al. 2010). In the 1990s confusion arose between the terms  ‘systematic review’ and 
‘meta-analysis’ with the importance of using systematic approaches to reduce bias in reviews being 
distinguished as an issue separate from meta-analysis. Chalmers and Altman (1995) suggested that the 
term ‘meta-analysis’ be restricted to the process of statistical synthesis, that is meta-analysis may or may 
not be part of a systematic review. Growing interest in systematic reviews led to the emergence of 
international, interdisciplinary groups of scholars promoting and expanding upon systematic reviews 
(such as the JBI, Cochrane, The Campbell Collaboration etc.). Today the methodology of systematic 
reviewing still continues to evolve. JBI reviewers are encouraged to read the article by Aromataris and 
Pearson (2014) that provides an introductory overview regarding systematic reviews. 

The quality of a systematic review depends heavily on the extent to which methods are followed to 
minimize the risk of error and bias during the review process. Such rigorous methods distinguish 
systematic reviews from traditional reviews of the literature. As such, explicit and exhaustive reporting of 
the methods used in the synthesis is a necessity and a hallmark of any well conducted systematic 
review. As a scientific enterprise, a systematic review will influence healthcare decisions and should be 
conducted with the same rigor expected of all research.

Currently, JBI has formal guidance for the following types of reviews:

Systematic reviews of experiences or meaningfulness
Systematic reviews of effectiveness
Systematic reviews of text and opinion/policy
Systematic reviews of prevalence and incidence
Systematic reviews of costs of a certain intervention, process, or procedure
Systematic reviews of etiology and risk
Systematic reviews of mixed methods
Systematic reviews of diagnostic test accuracy
Umbrella reviews
Scoping reviews

There is general acceptance of the following steps being required in a systematic review of any evidence 
type. These include the following:

Formulating a review question
Defining inclusion and exclusion criteria
Locating studies through searching
Selecting studies for inclusion
Assessing the quality of studies
Extracting data
Analyzing and synthesizing the relevant studies
Presenting and interpreting the results, potentially including a process to establish certainty in 
the body of evidence (through systems such as GRADE)

An essential step in the early development of a systematic review is the development of a review 
protocol. A protocol pre-defines the objectives and methods of the systematic review which allows 
transparency of the process which in turns allows the reader to see how the findings and 
recommendations were arrived at. It must be done prior to conducting the systematic review as it is 
important in restricting the presence of reporting bias. The protocol is a completely separate document to 
the systematic review report.
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1.2 Planning a JBI Review
Prior to developing a protocol for your review, some preliminary investigation of the literature is 
recommended to determine if studies are available on the topic of interest. If you have a strong feeling 
that there are no studies available on your review topic, your energies may be better directed towards a 
different endeavor than conducting an ‘empty’ review.

In order to avoid duplication, reviewers are advised to register their review title (see Section 1.2). It is 
also recommended that reviewers search major electronic databases to determine that there have been 
no recently published systematic reviews on the same topic prior to registration of a review title. A search 
of the Cochrane Database, PubMed/MEDLINE, PROSPERO and DARE databases as well as our online 
journal, the  will assist to establish whether or not a recent review report exists on  JBI Evidence Synthesis
the topic of interest. The results of this search should be mentioned in the background of the systematic 
review protocol and review. If a systematic review on the topic of interest has already been conducted, 
consider the following questions to establish if continuing with the review topic will be strategic.

-   Is the date of last update longer than three years ago?

-   Is it a high quality, well conducted systematic review?

-   Do the methods reflect the specific criteria of interest for your topic?

-   Is there a specific gap in terms of population or intervention outcome that has not been addressed in 
the identified review?

If a systematic review (or protocol) already exists on your topic, think carefully about conducting your 
review. To reduce duplication and a waste of human resources, it may be best not to conduct your 
review. However, there may be important reasons why you should still conduct your review. Your 
inclusion criteria may differ in terms of the population, context, interventions and even study types. 
Additionally, you may plan to use a different method for searching, critical appraisal and synthesis. In 
these cases, duplication may be appropriate. The other systematic review may also have some flaws in 
its conduct and reporting which warrants a new review.  

Authors may also wish to consider the technical resources available to them. The conduct of a 
systematic review is greatly facilitated by access to extensive library and electronic databases and the 
use of citation management software as well as software designed specifically to facilitate the conduct of 
a systematic review such as .JBI SUMARI

When preparing to undertake a systematic review, consideration needs to be given to the human as well 
as the technical resources needed to complete the review. To maintain the required rigorous standards 
and alleviate risk of bias in the review process, a JBI review requires a minimum of two reviewers to 
conduct a systematic review. Authors should always consider the submission guidelines before 
submitting a manuscript to a journal. For example, the requires that at least one JBI Evidence Synthesis 
author has been trained in the JBI approach to systematic review by undertaking the Comprehensive 

, although it is ideal when all reviewers have undergone training. Systematic Review Training Program
The skills and expertise required for a systematic review will vary depending on the nature of the review 
being undertaken and the methodology utilized. It is therefore recommended that a JBI systematic review 
is conducted by a team comprising of individuals that possess the skills and knowledge required to 
conduct the review to a standard acceptable for publication in an international scientific periodical. 

Dependent upon the type of review being conducted, review teams should ideally consist of members 
with:

Knowledge of general JBI systematic review methodology such as formulating a review 
question, defining inclusion criteria and critical appraisal.
An information scientist or research librarian with specialised skills to develop and implement a 
comprehensive search strategy.
Specific methodological expertise required for the type of review being undertaken, for example 
knowledge of the statistical methods to be used, experience in qualitative synthesis, or 
experience with economic analyses for economic evaluations.
Knowledge of the topic area. Representation from clinical specialities and consumers is 
recommended where the review is being undertaken by systematic reviewers/methodologists 
rather than topic experts
The ability to write a report in English to a publishable standard.

From the outset, the review team should consider expected contributions to the review project and 
eventual authorship. Some members of the review team may be better recognised in the 
acknowledgements of the published report rather than as authors. Conversely, part of the review team 
may be formally organised as a “Review Panel”, where some of the individuals with the attributes listed 
above provide formal advice and oversight throughout the conduct of the review including reviewing the 
draft protocol and final manuscript submissions or providing specific insight into the interpretation of data 
and formulating recommendations for practice and research for example. The names, contact details and 
areas of speciality of each member of the review panel should be included in both the protocol and the 
report.

https://journals.lww.com/jbisrir/pages/default.aspx
http://www.jbisumari.org
https://journals.lww.com/jbisrir/pages/default.aspx
https://jbi.global/education/systematic-review-training
https://jbi.global/education/systematic-review-training
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1.3 Registering a review title and protocol
JBI Systematic review authors are encouraged to register their review title. This enables other reviewers 
to identify reviews that are currently underway and helps to avoid unnecessary duplication of research. A 
review title can be registered with JBI on completion of the online Systematic Review Title Registration 

. Once titles become registered with JBI, they are listed on the website. Form

JBI recommend that protocols of eligible review projects are registered with , the PROSPERO
international prospective register of systematic reviews. If the protocol is registered, the final version of 
the systematic review should include the registration number provided by PROSPERO as well as the 
reference to the published protocol at the beginning of the 'Methods' section of the review report.

https://jbi.global/systematic-review-register
https://jbi.global/systematic-review-register
https://www.crd.york.ac.uk/PROSPERO/
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1.4 Publishing a JBI Systematic review
Authors should consider where they plan to submit their systematic review for publication from the outset. 
JBI systematic reviews are published in many international peer reviewed journals. JBI has two, multi-
disciplinary international journals that frequently publish JBI systematic reviews; the JBI Evidence 

 and the . Both journals are published by Synthesis  International Journal of Evidence Based Healthcare
Wolters Kluwer Health/Lippincott Williams and Wilkins. The target audience for JBI Systematic Reviews 
are academics and health professionals from across the health disciplines, including nurses, doctors, 
allied health professionals, mangers, administrators and decision makers in healthcare. The JBI journals 
accept submissions of all systematic and scoping review types. Once a topic has been identified and the 
title registered (optional), the completed protocol should be submitted for peer review to the JBI Evidence 

. Synthesis

http://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
http://journals.lww.com/ijebh/pages/default.aspx
http://www.editorialmanager.com/jbisrir/default.aspx
http://www.editorialmanager.com/jbisrir/default.aspx


19

1.5 Systematic review standards
Reporting standards similar to those produced for primary research designs (CONSORT, STROBE etc) 
have been created for systematic reviews. The  (Moher et al. 2009), or Preferred  PRISMA statement
Reporting Items for Systematic Reviews and Meta-Analyses, provides a checklist for review authors on 
how to report a systematic review. JBI endorses the PRISMA statement. An extension to the PRISMA 
statement, , outlines standards for systematic review protocols (Moher et al. 2015) and is PRISMA-P
similarly endorsed by JBI.

JBI reviewers should follow the guidance in this Manual and the  JBI Evidence Synthesis author guidelines
or other journal they are submitting to.

Other useful guidance also exists for the conduct of systematic reviews from other groups such as the 
Centre for Reviews and Dissemination (CRD), GRADE, Cochrane, Eppi-Centre, the Agency for 
Healthcare Research and Quality (AHRQ), reporting initiatives in the EQUATOR network, and the 
Institute of Medicine (IOM). 

http://prisma-statement.org/PRISMAStatement/
http://prisma-statement.org/Extensions/Protocols
http://edmgr.ovid.com/jbisrir/accounts/ifauth.htm
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1.6 Disclosures and contributions
Transparency regarding contributions of individuals and organisations, conflicts of interest and sources of 
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2.1 Introduction and purpose of this guidance
Methodological development for quantitative systematic reviews of effects has broad scientific 
consensus, however the same cannot be said across the field qualitative synthesis. In qualitative 
synthesis, the normative features ascribed to systematic reviews of quantitative data have been 
challenged, adopted, rejected, or transposed to different extents into analogous concepts and methods 
more attune to the nuances of the critical and interpretive research paradigms.

The purpose of this chapter is to provide the rationale, methodology and methods for meta aggregation 
as an approach to qualitative synthesis. Its developmental history is grounded in philosophic 
perspectives with the needs and expectations of evidence to inform health care decision-making. Meta 
aggregation is a method that mirrors the accepted conventions for systematic review whilst holding to the 
traditions and requirements of qualitative research (it aggregates findings in to a combined whole that is 
more than the sum of the individual findings in a way that is analogous with meta analysis). 
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2.2 Introduction to qualitative evidence and evidence-based 
healthcare

Introduction

This section provides an introductory perspective on qualitative synthesis, the relationship between 
evidence, qualitative evidence and health care practice and sets out a framework for considering the 
philosophic traditions associated with forms of research. A brief outline of some of the debates regarding 
qualitative synthesis is presented, although not with the intent of comprehensively addressing the 
significant variety of positions, but rather to assist in situating meta aggregation (the JBI approach to 
qualitative synthesis) as a methodology and where it sits within the wider debates.Importantly, key 
operational assumptions have been included in this section, as have the definitions of core terms for the 
process of extracting and synthesizing qualitative data. These definitions inform meta aggregation and 
represent a distinctive difference from other methods of qualitative synthesis that rely on the reviewer to 
re-interpret literature. The term meta aggregation is the formal name of the methodology, however, 
aggregative review, aggregative synthesis or meta synthesis are used interchangeably in this manual.

What is qualitative research?

Qualitative evidence or qualitative data allows researchers to analyze human experience and cultural and 
social phenomena (Jordan 2006). Qualitative evidence has its origins in research methods from the 
humanities and social sciences and seeks to analyze the complexity of human phenomena in naturalistic 
settings and from a holistic perspective (Ailinger 2003). The term ‘qualitative’ refers to various research 
methodologies including ethnography, phenomenology, qualitative inquiry, action research, discourse 
analysis and grounded theory. Research methods include interviews, whether group or individual and 
observation (either direct or indirect). Researchers who use qualitative methodologies seek a deeper 
understanding, aiming to “study things in their natural setting, attempting to make sense of, or interpret, 
phenomena in terms of the meanings people bring to them” (Denzin 2005).

In the healthcare or medical context, qualitative research:

“...seeks to understand and interpret personal experiences, behaviors, interactions, and social contexts 
to explain the phenomena of interest, such as the attitudes, beliefs, and perspectives of patients and 
clinicians; the interpersonal nature of caregiver and patient relationships; the illness experience; or the 
impact of human suffering”. (Wong and Haynes 2004).

Qualitative evidence has a particular role in exploring and explaining why interventions are or are not 
effective from a person centered perspective, and address questions related to the usability, 
meaningfulness, feasibility and appropriateness of interventions. Similarly, qualitative evidence is able to 
explain and explore why an intervention is not adopted in spite of evidence of its effectiveness (Black 
1994).  The strength of qualitative research lies in its credibility (i.e. close proximity to the truth), using 
selected data collection strategies that “touch the core of what is going on rather than just skimming the 
surface” (Greenhalgh 1997).

Qualitative Evidence and Healthcare

Qualitative methods and data are increasing in usage in evidence-based healthcare research. Instead of 
quantifying or statistically portraying the data or findings, qualitative research focuses on individuals and 
gives voice to the patient/client or provider in the healthcare decision-making process. As an example, 
the question: ‘What proportion of smokers have tried to give up?’ leads to statistical answers while the 
question ‘Why do people continue to smoke?’, leads the researcher into exploring the ideas and 
concerns people who smoke tobacco may have about their smoking habits (Greenhalgh 1997).

Qualitative research is undertaken because it:

“...has an important role in evidence-based health care, in that it represents the human dimensions and 
experiences of the consumers of health care. This type of research does not answer questions 
concerning the effectiveness of health care; rather it provides important information about such things as 
the appropriateness of care and the impact of illness. It also provides a means of giving consumers a 
voice in the decision-making process through the documentation of their experiences, preferences, and 
priorities...” (Evans 2002).

Qualitative research plays a significant role in understanding how individuals and communities perceive 
health, manage their own health and make decisions related to health service usage. It can assist to 
understand the culture of communities, in relation to implementing changes and overcoming barriers. It 
can also inform planners and policy makers about the manner in which service users experience health 
as well as illness, and can be used to evaluate activities of health services such as health promotion and 
community development.
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Acknowledgement of the contribution that qualitative research findings make in improving the quality and 
relevance of healthcare conditions is increasing. As an example, Systematic reviews. CRD's guidance for 

 published by the Centre for Reviews and Dissemination at the undertaking reviews in health care
University of York states that ‘There is growing recognition of the contribution that qualitative research 
can make to reviews of effectiveness’ as it helps to develop an understanding of the people, the practices 
and the policies behind the mechanisms and interventions (CRD 2009).

Qualitative evidence comprises data that is expressed in terms of the meaning or experiences of acts or 
events rather than in terms of a quantitative measurement. (Barbour 1999, Moffatt et al. 2006, Forman et 
al. 2008) Arguably one of the best features of its contribution to research inquiry lies in its stories and 
accounts of living and its richness of meanings within its words (Forman et al. 2008).

Philosophical perspectives, research methodologies and methods

A philosophical perspective encompasses our assumptions of the theory and the research 
methodologies that guide research. There are three prevailing philosophical or guiding paradigms in 
current western health care research. The first is the positivist – or empirico- analytical –paradigm, often 
associated with quantitative evidence (see Chapter 3) while the other two, the interpretive and critical 
paradigms, are largely associated with qualitative evidence. In the interpretive paradigm, theory is 
inductive and concerned with exposing implicit meaning; it aims at understanding. The critical paradigm, 
like the interpretive, is inductive, however it aims to emancipate knowledge and practice. Each paradigm 
is encompasses a diversity of research methodologies and methods (methods being the specific 
approach to data collection).

An outline of the key research methodologies and methods associated with the interpretive and critical 
paradigms is shown in Table 2.1.

Table 2.1: A summary of qualitative philosophy, methodologies and methods.

Methodologies Data Collection Methods

Interpretivism

Seeks to 
understand. Sees 
knowledge in the 
possession of the 
people.

Phenomenology

Seeks to understand people’s individual 
subjective experiences and 
interpretations of the world.

Ethnography

Seeks to understand the social meaning 
of activities, rituals and events in a 
culture.

Grounded Theory

Seeks to generate theory that is 
grounded in the real world. The data itself 
defines the boundaries and directs 
development of theory.

Interviews.

Focus groups Observations.

Field work. (Observations, 
Interviews) Interviews.Field 
observations. Purposeful 
interviews Textual analysis.

Critical enquiry

Seeks to change.

Action research

Involves researchers participating with 
the researched to effect change.

Feminist research

Seeks to create social change to benefit 
women.

Discourse Analysis

assumes that language socially and 
historically constructs how we think about 
and experience ourselves, and our 
relationships with others.

Participative group work 
Reflective Journals. (Quantitative 
methods can be used in addition 
to qualitative methods).

Qualitative in-depth interviews.
Focus Groups. (Quantitative 
methods can be used in addition 
to qualitative methods).

Study of communications, written 
text and policies.
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2.3 Introduction to qualitative systematic reviews
There is no hierarchy of evidence among methodologies for qualitative studies. A meta aggregative 
systematic review does not require any distinction between critical or interpretive studies. The units of 
analysis sought from qualitative papers are the findings, presented as themes, metaphors or concepts as 
identified by the researchers (not the reviewer). Accordingly, meta aggregative reviews include a range of 
methodological studies in order to capture the whole of a phenomenon of interest, rather than merely a 
one dimensional aspect. The rationale for this is that the traditions of the methodology employed in a 
study are considered to be embedded within the findings, rather than distinct to the findings. This implies 
that when a finding is extracted, the perspective or context that the study author intended for the finding 
is not lost, but is embedded in the extraction.

The synthesis of qualitative data

The perspectives of primary qualitative researchers has had a significant impact on development of 
methods for qualitative synthesis. It has been proposed that this may in part due to the fact that primary 
qualitative researchers conceive of paradigms as emblematic of their ability to situate not only 
themselves but also their work in relation to knowledge generation. As Chin and Jacobs (1987) assert, 
knowledge as subjective truth requires a researcher or author to explicitly state their chosen paradigm as 
it has implications for how a reader will understand the written word and how the methodology and 
methods will be read and understood.

This is no less appropriate in qualitative synthesis. Indeed, Sandelowski and Barroso (2007), although 
reluctant to create or promulgate rules for qualitative synthesis, posit that the first rule (if any should 
exist) is that the methods of synthesis should not violate the philosophic foundations (i.e. paradigm) of 
the approach used. It is evident then that while synthesis is a different process to primary research, the 
principles and processes of qualitative synthesis must be sensitive to the core assumptions of the critical 
and interpretive paradigms. The synthesis of qualitative data is also contested among qualitative 
researchers themselves, based on philosophical and methodological differences between the different 
qualitative research approaches (Sandelowski et al. 1997, Thorne et al. 2004)

Of the views that characterize the ongoing debate surrounding the meta-synthesis of qualitative 
evidence, one area of focus is the perceived degree of ‘interpretiveness” of the approach to data 
analysis. There has been extensive debate in the literature as to what constitutes an’interpretive’ review, 
and whether some qualitative synthesis approaches are more or less interpretive than others. These 
debates tend to focus on the synthesis component of the systematic review, and attempt to classify the 
whole of a review methodology on the basis of whether the synthesis component can be labelled as 
either ’inductive’ or ’deductive’. A further issue is whether qualitative synthesis methodologies should fit 
within the accepted conventions for systematic review or whether qualitative synthesis methodologies 
should be more reflective of primary qualitative methodologies. Approaches to qualitative synthesis that 
are more aligned with primary qualitative methodologies may not require reviewers to undertake 
comprehensive searching, appraisal to establish quality is not considered important, and data extraction 
and synthesis may be iterative and based upon the re-interpretation of published data. 
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2.4 The JBI Approach to qualitative synthesis
The JBI uses a meta-aggregative approach to the synthesis of qualitative evidence. Meta aggregation is 
sensitive to the nature and traditions of qualitative research while being predicated on the process of 
systematic review (Pearson 2004). The meta-aggregative approach is sensitive to the practicality and 
usability of the primary author’s findings and does not seek to re-interpret those findings as some other 
methods of qualitative synthesis do. A strong feature of the meta-aggregative approach is that it seeks to 
enable generalizable statements in the form of recommendations to guide practitioners and policy 

(Hannes and Lockwood 2011). In this regard, meta aggregation contrasts with meta-makers   
ethnography or the critical interpretive approach to qualitative evidence synthesis, which have a focus on 
re-interpretation and theory generation rather than aggregation.

The JBI recognizes the usefulness of alternate interpretive approaches such as meta-ethnography, as 
well as narrative synthesis and thematic synthesis. By way of illustration:

the usefulness of meta- ethnography lies in its ability to generate theoretical understandings that 
may or may not be suitable for testing empirically,
narrative synthesis of text is useful in drawing together different types of research evidence (e.g. 
qualitative, quantitative, economic), and
thematic synthesis is of use in drawing conclusions based on common elements across 
otherwise heterogeneous studies.

JBI considers, however, that these approaches do not seek to provide guidance for action and aim only 
to ‘anticipate’ what might be involved in analogous situations and to understand how things connect and 
interact. Meta-aggregation is the preferred JBI approach for developing recommendations for action. The 
JBI SUMARI software is designed to facilitate meta-aggregation, however it can also be used 
successfully in meta-ethnography and other interpretive processes as a data management tool.

The core assumptions detailed in subsequent sections of this Chapter include:

The requirement for an  protocol that describes all steps in the review, decisions on how a priori
they will be undertaken and appends all templates that will be used during the review;
Comprehensive and exhaustive searching, independent critical appraisal and standardised data 
extraction;
Synthesis of findings that authentically represents the aggregation of data from primary studies;
Presentation of a meta-aggregative schematic that represents the findings and their aggregation 
in to categories, and the aggregation of categories in to synthesized findings; and
The development of recommendations for policy or practice with assigned grades of 
recommendation.
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2.5 Core definitions in meta-aggregative reviews
The operational definitions that characterize meta-aggregation describe the data to be synthesized, and 
explain what each step looks like.

Finding:

A finding is a verbatim extract of the author’s analytic interpretation of their results or data.

In undertaking the synthesis component of a meta-aggregative review, each finding that is extracted from 
a paper is accompanied by an illustration.

An illustration is defined as

A direct quotation of a participant‘s voice, field-work observation or other supporting data from 
the paper.

For each extracted finding, a level of credibility is allocated, and this is completed in JBI SUMARI as the 
data for the finding and its accompanying illustration are entered. Levels of credibility are described in 
Section 2.7 of this chapter.

Category:

A category is a brief description of a key concept arising from the aggregation of two or more like findings 
and is accompanied by an explanatory statement that conveys the whole, inclusive meaning of a group 
of similar findings.

When two or more findings are combined to form a category, a category description is also created. A 
category description is defined as:

An explanatory statement that conveys the whole, inclusive meaning of a group of similar 
findings.

A category illustration is developed by the review team, it is an explanatory statement that conveys the 
whole inclusive meaning of a group of similar findings.

Synthesized finding:

A synthesized finding is an overarching description of a group of categorized findings. Synthesized 
findings are expressed as ‘indicatory’ statements that can be used to generate recommendations for 
policy or practice.

As with categories, a description is created for each synthesized finding. The description for a 
synthesized finding is defined as:

An explanatory statement that conveys the whole, inclusive meaning of a group of similar 
categories

These core definitions are the basis of meta aggregation and represent a goodness of fit with systematic 
review that is much closer than many other qualitative approaches to synthesis.
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2.6 Developing a qualitative review protocol
This section outlines the components of a systematic review protocol of qualitative evidence and 
provides guidance on the information that each component should contain. Specifically, it provides 
guidance on each of the following components: title, review objectives/questions, background, inclusion 
criteria, search strategy, critical appraisal, data extraction, data synthesis, narrative summary, references, 
and appendices.
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2.6.1 Title of a qualitative review protocol
The title should be informative and give clear indication of the topic of the review. Titles should not be 
phrased as questions and there should be congruency between the title, review objectives/questions and 
inclusion criteria. The title of the protocol should be structured and reflective of the core elements of the 
PICo (see ). The title should always include the phrase “…:a protocol for the synthesis of  Section 2.6.2
qualitative evidence" or "...: a qualitative systematic review protocol", for example, to allow easy 
identification of the type of document it represents. A JBI review requires at least two reviewers. The 
names of all reviewers, affiliations for each author including their JBI centre affiliations and email address 
for the corresponding author should be included.
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2.6.2 Review question
Clarity in the review questions assists in developing a protocol and also ultimately, the conduct of the 
review proper. The review question/s guide and direct the development of the specific review criteria and 
facilitate more effective searching, and provides a structure for the development of the full review report. 
Although a range of mnemonics have been described for different types of review (and research) 
questions, for a JBI qualitative synthesis, the PICo mnemonic also be used to construct a clear and 
meaningful question for a JBI systematic review of qualitative evidence. The PICo mnemonic stands for 
the Population, the Phenomena of Interest and the Context. There is no need for an outcome statement 
in qualitative synthesis (see ). The expression of the phenomena of interest represents the Chapter 3
outcome, therefore a specific outcome section or statement is not recommended in meta aggregation.

The review question and PICo mnemonic can provide potential readers with a significant amount of 
information about the focus, scope and applicability of a review to their needs. It should be apparent if the 
review is examining meaning or lived experience or a specific phenomena of interest is to be examined. 
Similarly, including the context in the question assists readers to situate the review. 

A qualitative review will have a primary question. If that question sufficiently addresses the review 
objectives, there is no need for secondary or sub questions. However, as per the illustrations below, 
some questions benefit from one or more sub questions that delve into particular attributes of context, 
population or phenomena of interest.

For example, the primary question (aligned directly to the objective) below relates to the nursing 
profession, however, the sub questions delve into the particular issues related to professionally trained 
nurses and student nurses as distinct sub populations (Rittenmeyer et al. 2012):

What are the experiences of lateral or horizontal violence in the profession of nursing?

What is the experience of lateral or horizontal violence for professional nurses?
What is the experience of lateral or horizontal violence for student nurses?

In this example, the PICo elements can be readily identified: the Population of interest are nurses, 
professional or student. The Phenomenon of interest is their experience with lateral or horizontal violence 
and the context, which has not been explicitly stated in the question in this case may be in tertiary care or 
in the health system of a particular country for example.
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2.6.3 Introduction
Every systematic review requires a clear and meaningful introduction section. Given the international 
circulation of systematic reviews, it is important to state variations in local understandings of clinical 
practice (including ‘usual practice’), health service management and client or patient experiences. The 
introduction should describe and situate the phenomena of interest under review, as well as the 
population and context. The introduction should cover the main elements of the topic under review. The 
purpose of the introduction is to:

situate the PICo and put the inclusion criteria into context,
provide context to the review
define key terms and list operational definitions
refer to existing international literature to support and inform the inclusion criteria, 
provide indication that the review question has not been addressed previously, and
justify the rationale and conduct of the review.

The introduction should avoid synthesizing findings from multiple authors given this is exactly what your 
review will aim to achieve, it should however, provide some indication that there is evidence available 
that will be included in your review and inform your question.

As mentioned above, the introduction should include a statement that a preliminary search for existing 
systematic reviews on the topic has been conducted (state the sources searched e.g. JBI Evidence 

, Cochrane Database, CINAHL, PubMed, PROSPERO where relevant). If there is an existing Synthesis
systematic review, it should be specified how the proposed review will differ.

The introduction should conclude with an overarching review objective that captures and aligns with the 
core elements/mnemonic of the inclusion criteria (e.g. PICo).  The stated objective should clearly indicate 
what the review project is trying to achieve. Vancouver style referencing should be used throughout the 
protocol with superscript numbers without brackets used for in-text citations.

https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
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2.6.4 Inclusion criteria
This section of the protocol details the basis on which studies will be considered for inclusion into the 
systematic review and should be as clear and unambiguous as possible. The inclusion criteria for a 
review are not designed to applied independently of each other, therefore each should be presented as 
mutually exclusive criteria and repetition between elements of the PICo is not necessary.
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2.6.4.1 Types of participants
There needs to be a clear and direct link between the review question, title and the participant 
characteristics in the inclusion criteria.

For example, the population characteristics for conservative treatment for men may consider:

Age ranges (18-75)
Sex (male)
A diagnosis of prostate cancer (diagnosed within the last six months, either new, or recurrent 
disease)
Staging of severity of prostate cancer (I-IV)

The population should be clearly described and avoid ambiguity that may confound study selection.

Specific exclusion based on any participant or population characteristics should also be articulated in this 
section. In this example, patients with secondary tumor or metastasized cancer will be excluded.



35

2.6.4.2 Phenomena of interest
There should be congruence between the review question, title and the phenomena of interest.

In the example of men diagnosed with prostate cancer the phenomena of interest are their experiences 
with receiving conservative treatment. Details of the treatment in this case should have been well defined 
in the background section, though maybe reiterated briefly here as a guide for the study selection phase 
of the review when these criteria will be applied.
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2.6.4.3 Context
In a qualitative review, context will vary depending on the objective and question(s) of the review. 
Context may include but is not limited to consideration of:

cultural or sub-cultural factors,
geographic location,
specific racial or gender based interests, or
detail about the specific setting (such as acute care, primary health care, or the community).

There is no requirement for an outcome statement in qualitative reviews as the expressed phenomena of 
interest is the outcome.
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2.6.4.4 Types of studies
There should be a match in this section between the methodology of the primary research studies to be 
considered for the review and the review question.

The JBI SUMARI software offers standardized text consisting of statements regarding the types of 
studies considered for inclusion in a meta aggregative review. Any of the following 3 options provide an 
appropriate structure for a qualitative review:

Option 1: This review will consider studies that focus on qualitative data including, but not 
limited to, designs such as phenomenology, grounded theory, ethnography, action research and 
feminist research.
Option 2: This review will consider interpretive studies that draw on the experiences of <insert 
text> with <insert text> including, but not limited to, designs such as phenomenology, grounded 
theory, ethnography, action research and feminist research.
Option 3: This review will consider critical studies that explore <insert text> including, but not 
limited to, designs such as action research and feminist research.

As can be seen from the three set text options above, creating a protocol for an interpretive or critical or 
generalist systematic review depends on the nature of the question being addressed. Interpretive reviews 
are conducted to aggregate evidence related to social interactions that occur within health care, or seek 
to establish insights into social, emotional or experiential phenomena. Critical reviews might be 
conducted to explore issues such as power or change.  A critical  interpretive review might be and
conducted to bring both elements together.

A narrow approach in terms of focusing solely on either interpretive or critical designs alone is not 
recommended unless there is a clear, rationale and theoretically informed requirement to do so. The 
international consensus is heavily in favor of inclusive reviews of literature across both the critical and 
interpretive paradigm.
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2.6.4.5 Example inclusion criteria
How the PICo elements of a review question are presented in the inclusion criteria is illustrated below on 
this example taken from Rittenmeyer and colleagues (2012) addressing the objective of nurses 
experiences with lateral and horizontal violence (see ).Section 2.6.2

Inclusion Criteria

Types of Participants

This review will consider studies that include licensed nurses and student nurses. For purposes of this 
review 'licensed nurse' refers to a nurse who holds a license to practice nursing at any level. Due to the 
ambiguity of nomenclature, different titles for licensed nurse will be considered, including but not limited 
to registered nurse, practical nurse, vocational nurse.

Phenomena of Interest

The phenomenon of interest for this review is the actual experience of horizontal/lateral violence.

Context

This review will consider any setting where licensed or student nurses practice.

Types of studies

This review will consider studies that focus on qualitative data including, but not limited to, designs such 
as phenomenology, grounded theory, ethnography, and action research. Descriptive qualitative studies 
that describe the experience or describe the effects of the experience will also be considered.
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1.  

2.  

2.6.5 Search strategy
This section details how the reviewers plan to search for and locate relevant studies. The process 
describing searching has been standardized in JBI SUMARI and is illustrated below. A systematic review 
should consider papers published by both commercial and academic publishers as well as grey literature. 
Rather than compete with the published literature, grey literature has the potential to complement and 
communicate findings to a wider audience. Grey or Gray literature is also known as Deep or Hidden Web 
material may include: Theses and Dissertations, Reports, blogs, technical notes, non-independent 
research or other documents produced and published by government agencies, academic institutions 
and other groups that are not distributed or indexed by commercial publishers. Systematic literature 
searching for qualitative evidence presents particular challenges. Some databases lack detailed 
thesaurus terms either for qualitative research as a genre or for specific qualitative methods. Additionally, 
changes in thesaurus terms mean that reviewers need to be cognizant of the limitations in each database 
they may use. The help of an experienced research librarian/information scientist is recommended.

The time frame chosen for the search should be justified and any language restrictions stated (e.g. only 
studies published in English will be considered for inclusion). The databases to be searched must be 
identified listed, including the search platform used where necessary, along with a completed search 
strategy for one major databases which should be presented as Appendix I of the review protocol.

The search strategy is described as a three-phase process:

Phase one consists of two steps:

the identification of initial key words based on knowledge of the field to perform an initial search 
where the reviewer creates a logic grid of key words from titles and abstracts; and
the analysis of text words contained in the titles and abstracts of papers, and of the index terms 
used in a bibliographic database to describe relevant articles in order to build comprehensive 
and specific search strategy for each included database.

Phase two involves implementing database-specific searches for each database included in the protocol.

Phase three involves the review of the reference lists of all studies that are retrieved for appraisal to 
search for additional studies.

The process describing searching has been standardized in SUMARI as follows:

The search strategy will aim to find both published and unpublished studies. An initial limited search of M
 has been undertaken followed by analysis of the text words contained in the title EDLINE and CINAHL

and abstract, and of the index terms used to describe article. This informed the development of a search 
strategy which will be tailored for each information source. A full search strategy for #name the relevant 

 is detailed in Appendix 1. The reference list of all studies selected for critical appraisal will be database#
screened for additional studies.

Information sources:

The databases to be searched include:

Insert databases here

The search for unpublished studies will include:

Insert sources here

This standardized text is editable, and includes fields for reviewers to specify content relevant to their 
available resources. As mentioned, reviewers are required to state the databases to be searched and, if 
including unpublished studies, what sources will be accessed. An additional paragraph that addresses 
whether hand searching will be conducted, which sources will be subject to hand searching (e.g. the 
searching of journals that are not indexed in electronic databases), should be added to the review 
protocol as part of Phase 2 if required. The search strategy should also describe all limitations to the 
scope of searching in terms of dates, resources to be accessed or languages. Each of these may vary 
depending on the nature of the topic being reviewed, or the resources available to the review team.

Limiting by date:

Limiting the search by date may be used where the focus of the review is on a more recent intervention 
or innovation. However, potentially relevant studies as well as seminal, early studies in the field may be 
missed if the limit set is too recent thus date limits should be used in an informed way, based on 
knowledge of key papers relevant to the review question that must be cited to provide evidence for the 
decisions made to limit the search.

Limiting by resources accessed:
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Limiting the search to a small number of databases is a hot topic in systematic review searching. The 
validity of systematic reviews relies in part on access to an extensive range of electronic databases for 
literature searching. There is inadequate evidence to suggest a particular number of databases, or even 
to specify if any particular databases should be included. The comprehensiveness of searching and the 
documentation of the databases searched is a core component of the systematic review’s credibility.

Limiting by language:

Limiting by language is a common practice in settings with lack of ready access to translators. The 
caveat associated with excluding papers based upon language is that important cultural contexts or 
findings may be missed. The exclusion of selected languages also means the review audit trail is 
incomplete. If limiting by language is required, it is preferable to search inclusively, and keep a record of 
numbers of studies per language group. This allows the reader to identify how many studies have been 
identified, but are not included, therefore promoting transparency in the process.

Alternatively, many papers in languages other than English are abstracted in English, from which 
reviewers may decide to retrieve the full paper and seek to collaborate with other entities regarding 
translation.

Therefore, literature searching should be based on the principle of comprehensiveness, with the widest 
reasonable range of databases that are considered appropriate to the focus of the review.
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2.6.6 Assessment of methodological quality
Qualitative studies that are eligible for inclusion in the review must be assessed for methodological 
quality. There are a variety of checklists and tools available to assess research syntheses and systematic 
reviews. Most checklists use a series of criteria that can be scored as being “met” or “not met” or 
“unclear” and in some instances as “not applicable”. The decision as to whether or not to include a study 
can be made based on meeting a pre-determined proportion of all criteria, or on certain criteria being 
met. It is also possible to weight certain criteria differently. Decisions about a scoring system or any cut-
off for exclusion should be made in advance and agreed upon by all reviewers before critical appraisal 
commences. The protocol, therefore, should detail how selected studies will be assessed for quality, e.g. 
use of a predetermined cut off score.

All included studies need to be critically appraised using the standard JBI critical appraisal instrument for 
qualitative research that is available in  of this chapter (further details regarding the Appendix 2.1
appraisal questions can be found in ). The assessment criteria are built into JBI SUMARI. Appendix 2.2
The tool is designed to be used with two independent reviewers conducting the critical appraisal of each 
research synthesis selected. Reviewers are blinded to each other’s assessment and assessments can 
only be compared once initial appraisal of an article is completed by both reviewers. Where there is a 
lack of consensus, discussion between reviewers should occur. In some instances it may be appropriate 
to seek assistance from a third reviewer. The source of the JBI critical appraisal tool for research 
syntheses should be cited in the protocol.

NB: If the best available evidence for your question is text and opinion rather than qualitative research, 
the text and opinion studies should be analysed using the text and opinion module of SUMARI. Such 
reviews become a text and opinion review (see ) rather than a qualitative review of evidence, Chapter 4
and therefore the review title, question and criteria should be reviewed against the expectations of a text 
and opinion review.
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2.6.7 Data extraction
Standardized data extraction tools promote the extraction of similar data across all of the included 
studies and are required for JBI systematic reviews. The protocol should detail what data the reviewers 
plan to extract from the included studies and the data extraction tool should be appended to the protocol 
(see ). The set text from SUMARI describes this process:Appendix 2.3

Qualitative data will be extracted from papers included in the review using the standardized data 
extraction tool from JBI SUMARI by two independent reviewers. The data extracted will include specific 
details about the populations, context, culture, geographical location, study methods and the phenomena 
of interest relevant to the review question and specific objectives. Findings, and their illustrations, will be 
extracted and assigned a level of credibility.
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2.6.8 Data synthesis
The protocol should also describe how the findings extracted from the included studies will be 
synthesized. Qualitative research findings should be pooled using JBI SUMARI as per the set text below:

Qualitative research findings will, where possible be pooled using JBI SUMARI with the meta-
aggregation approach. This will involve the aggregation or synthesis of findings to generate a set of 
statements that represent that aggregation, through assembling the findings and categorizing these 
findings on the basis of similarity in meaning. These categories are then subjected to a synthesis in order 
to produce a single comprehensive set of synthesized findings that can be used as a basis for evidence-

Only unequivocal and credible findings will be included in the aggregation Not-supported based practice.  . 
findings will be presented separately. Where textual pooling is not possible the findings will be presented 
in narrative form.
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2.6.9 Conflicts of interest and acknowledgements
Details of requirements in these sections are described in  of this Manual.Section 1.6

Conflicts of interest
A statement which either declares the absence of any conflicts of interest or which describes a specified 
or potential conflict of interest should be made by the reviewers in this section.

Acknowledgements
Any acknowledgements should be made in this section e.g. sources of external funding or the 
contribution of colleagues or institutions. It should also be noted if the systematic review is to count 
towards a degree award.
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2.7 Systematic review and synthesis of qualitative data
This section provides guidance on the components that should comprise a JBI systematic review report 
of qualitative evidence and the information that each component should contain. It illustrates how each 
component of the review is managed by SUMARI and the outputs that can be expected if JBI SUMARI 
has been used by the reviewer(s). This section also provides a brief outline of how the systematic review 
should be formatted and the stylistic conventions that should be used to ensure the review meets the 
criteria for publication in the . Specifically, guidance is provided on the following JBI Evidence Synthesis
components: layout of the report, inclusion criteria (i.e., PICo), search strategy, critical appraisal, data 
extraction, data synthesis, results, and conclusions. The section also presents a series of questions 
designed to prompt the reviewer to check that certain key information or requirements have been 
adequately addressed in the review.

https://journals.lww.com/jbisrir/pages/default.aspx
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2.7.1 Title
The title should be clear, explicit and reflect the core elements of the review. Titles should not be phrased 
as questions or conclusions and there should be congruency between the title, review objectives
/questions and inclusion criteria. The title should include the phrase ‘A systematic review’.
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2.7.2 Abstract
This section forms a structured abstract of the main features of the systematic review. It must be no 
longer than 500 words and should contain no abbreviations or references. The abstract must accurately 
reflect and summarize the systematic review with the main focus on the results of the review.

The abstract should report the essential elements of the review using the following sub-headings in this 
order:

Objective: State an overarching review objective structured using the key components 
of the inclusion criteria (approximately one to two sentences).
Introduction: Briefly describe what is already known on the topic and what this review 
will add to the evidence-base (approximately two to three sentences).
Inclusion criteria: Summarize the inclusion criteria as it relates to the type of review 
being conducted. Present the information in one or two sentences –  under NOT
individual subheadings.
Methods: List the key information sources searched (those that provided the majority 
of included studies), any limits placed on the scope of the search (e.g. language), and 
the date range, or the date of the last search. If the recommended JBI approach to 
critical appraisal, study selection, data extraction and data synthesis was used, simply 
state it as such (without naming the actual tool). Otherwise, briefly describe any 
notable deviations to the methodological approach taken (e.g. criteria used to exclude 
studies on the basis of methodological quality etc.).
Results: The bulk of the abstract should be reserved to convey the main results of the 
review.

As a general rule, report the number and type of included studies and 
participants, as well as any pertinent study characteristics. Summarize the 
overall quality of the included studies and notable aspects of rigor for 
qualitative reviews).
Report the number of findings and categories and final synthesized findings. 
Depending how many are presented in the review, the synthesized findings 
may be presented here or abridged summarized statements. 

Conclusions: Provide a conclusion based on a general interpretation of the results 
considering, for example, the methodological quality of the included studies and any 
limitations of the review. Briefly convey key implications for practice and/or research. 
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1.  
a.  
b.  
c.  
d.  

1.  
2.  
3.  

4.  
5.  

2.7.3 ConQual 'Summary of Findings'
CONQual (Note: the output Summary of Findings table from the CONQual process should be 
presented after the review Abstract)

In ConQual (Munn et al. 2014), each paper is initially ranked from High to Very Low – qualitative papers 
are ranked as High, while text and opinion papers are ranked Low. From this starting point, each paper is 
then graded for Dependability, and then Credibility as per the schema below. ConQual Score Calculation:

Initial Ranking scale for qualitative studies
High
Moderate
Low
Very Low

Assign a pre-ranking of papers, using the following schema:

–      High for qualitative studies

–      Low for expert opinion

Dependability

The ranking per paper moves up or down (or stays the same) depending on the Dependability Score as 
follows:

4-5 ‘yes’ responses, the paper          remains unchanged

2-3 ‘yes’ responses: move down 1    level

0-1 ‘yes’ responses: move down 2    levels

The Dependability score is based on the following specific questions from the critical appraisal scores for 
included studies related to the appropriateness of the conduct of the research with research aims and 
purpose:

Is there congruity between the research methodology and the research question or objectives?
Is there congruity between the research methodology and the methods used to collect data?
Is there congruity between the research methodology and the representation and analysis of 
data?
Is there a statement locating the researcher culturally or theoretically?
Is the influence of the researcher on the research, and vice-versa, addressed?

Credibility

Assign a level of credibility to the synthesised finding by cross checking how many findings of 
what type were included in the categories associate with the synthesized finding:

–       – relates to evidence beyond reasonable doubt which may include findings that Unequivocal (U) 
are matter of fact, directly reported/observed and not open to challenge.

–       – those that are, albeit interpretations, plausible in light of data and theoretical Credible (C) 
framework. They can be logically inferred from the data. Because the findings are interpretive they can 
be challenged.

–       – when 1 nor 2 apply and when most notably findings are not supported by the Not Supported (NS) 
data

Rank according to the following scoring rubric for each synthesised finding:

                All unequivocal findings: remains unchanged.

                mix of unequivocal/credible findings: downgraded one (-1).

                credible/not supported findings: downgraded three (-3).

                *table is modified from source

Please note: For JBI qualitative reviews not-supported findings should not be included in the meta-
aggregative process.

With the ConQual Score established for each synthesised finding, the Summary of Findings table can 
now be completed.  when integrating ConQual.Cite Munn et al. 2014

Summary of Findings Table
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Systematic review title: insert title here

Population: describe population of interest

Phenomena of interest: insert the specific phenomena of interest

Context: Concise description of the key contextual factors

Synthesised Finding Type of 
research

Depen
dability

Cred
ibility

ConQua
l Score

Com
ments

Insert each synthesized finding, and complete the columns per 
synthesized finding, keeping the rows aligned
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2.7.4 Introduction
The introduction should be comprehensive and cover all the main elements of the topic under review. It 
should be presented in complete prose, avoid lists and use sub headings sparingly and to improve logical 
flow of content and readability. Reviewers will find that the background information provided with the 
protocol needs modification or extension following the conduct of the review proper; the introduction of 
the review should not be a duplicate of that presented in the published protocol. The introduction should 
detail any definitions important to the review. The background information in this section must be 
sufficient to put the inclusion criteria into context and clear indication why the review is important and the 
rationale for its conduct. The introduction should conclude with a statement that a preliminary search for 
previous systematic reviews on the topic was conducted (state the sources searched e.g. JBI Evidence 

 Cochrane Database, CINAHL, PubMed, PROSPERO). If there is a previous systematic Synthesis,
review on the topic, it should be specified how the proposed review differs.

The introduction should conclude with an overarching review objective that captures and aligns with the 
core elements/mnemonic of the inclusion criteria (e.g. PICo).  The stated objective should clearly indicate 
what the review project is trying to achieve. Vancouver style referencing should be used throughout the 
review with superscript numbers without brackets used for in-text citations.

https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
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2.7.5 Inclusion criteria
This section of the review details the basis on which studies were considered for inclusion in the 
systematic review and should be as clear and unambiguous as possible.

Types of participants

The types of participants should be appropriate for the review objective(s) and question(s). The reasons 
for the inclusion or exclusion of participants should be explained in the background.

Phenomena of interest

There should be congruence between the review objective(s) and question(s) and the phenomena of 
interest. How the phenomena relate to the topic under review should be clear and detailed in the 
background section.

Context

In a qualitative review, context will vary depending on the objective of the review. Context may include, 
but is not limited to, consideration of cultural factors such as geographic location, specific racial or gender 
based interests, or detail about the specific setting (such as acute care, primary health care, or the 
community).

Types of studies

There should be a match in this section between the methodology of the primary research studies that 
were included in the review.
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2.7.6 Methods
This section of the review report is reserved for the methods used to conduct the review and should be 
presented under the relevant subheadings (See  points 1-4), including any deviations from  Section 2.7.5
the method outlined in the   protocol. In empty reviews for example, this section should not refer to a priori
methods that were not performed.

Directly below the Methods heading provide the following information:

State and appropriately cite the JBI methodology that was employed in the conduct of 
the review and synthesis.
Refer to and cite the   protocol that was published, or accepted for publication (e.a priori
g. ‘in press’), in the  .JBI Evidence Synthesis
If the protocol has been registered with PROSPERO, provide registration information 
including registration number (e.g. PROSPERO CRD42015425226).

https://journals.lww.com/jbisrir/pages/default.aspx
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2.7.6.1 Search strategy
This section details how the reviewers searched for relevant studies. Detailed search strategy for all the 
sources searched should be appended to the review including record of the dates the searches were 
conducted. A JBI review should consider papers published by commercial and academic publishers as 
well as grey literature. The time frame chosen for the search should be justified and any language 
restrictions stated (e.g. only studies published in English were considered for inclusion). 
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2.7.6.2 Assessment of methodological quality
This section should detail the approach to critical appraisal, not the assessment results, and should be 
consistent with the protocol. Any deviations from the protocol must be reported and explained. The report 
should detail the criteria that were considered when determining the methodological quality of papers 
considered for inclusion in the review. JBI tools (i.e. JBI-Qualitative Appraisal Instrument) should be 
used. Critical appraisal tools used ideally should be cited appropriately in the methods section. If a 
modified tool was used, the   protocol where it was first presented should be cited.a priori
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2.7.6.3 Data extraction
Standardized data extraction tools that promote extraction of similar data form all of the included studies 
and are recommended. The review should detail what data the reviewers extracted from the included 
studies. The   protocol or this Manual with the original data extraction tool can be cited to indicate a priori
the tool used. Data extraction in a meta aggregation is a multi phase process, with the general details of 
papers, including the citations details, the population, phenomena of interest, and context as well as 
methodology, methods, settings and cultural information retrieved from papers before moving to 
extraction of the findings. The approach and process used to extract findings from the results of the 
included studies should be presented with enough detail to be readily reproducible. Indicate what data 
were considered findings in the review (i.e. themes, metaphors, etc.) and the process by which findings 
were identified (i.e. repeated reading of text).

Extracting findings is both the second phase of data extraction, and the first step in data synthesis.

A finding is defined as a verbatim extract of the authors analytic interpretation accompanied by 
either a participant voice, or fieldwork observations or other data.

Each finding extracted is to be accompanied by an illustration from the same text that informs the finding.

An illustration may be either a direct quotation of participant voice, field-work observations or 
other supporting data

Levels of credibility

As a finding is extracted and its accompanying illustration entered in the JBI SUMARI software, a level of 
‘Credibility’ is allocated based on the reviewers perception of the degree of support each illustration 
offers for the specific finding it is associated with.

There are 3 levels of credibility as described below, and reviewers should document in this section of 
their review report HOW the decision was made to allocate these levels, and what (if any) issues arose 
during the process, or whether there was good agreement between the review team members.

Unequivocal (findings accompanied by an illustration that is beyond reasonable doubt and; 
therefore not open to challenge);
Credible (findings accompanied by an illustration lacking clear association with it and therefore 
open to challenge)
Not Supported (findings are not supported by the data).
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1.  

2.  

3.  

2.7.6.4 Data synthesis
This section should detail the approach to data synthesis, not the results of the synthesis. The review 
should detail how the reviewers synthesized the data extracted from included studies and detail the meta-
aggregative approach and how it was applied across all included studies. . Any deviations from the 
methods outlined in the protocol need to be clearly documented in the review to maintain transparency.  

Data synthesis in a meta aggregative review requires the reviewers to undertake a 3 step process, 
beginning with:

Extraction of all findings from all included papers with an accompanying illustration and 
establishing a level of credibility for each finding;
Developing categories for findings that are sufficiently similar, with at least 2 findings per 
category;
Developing one or more synthesized findings of at least 2 categories.

Please note: Although findings which are not supported should be extracted from studies, they must be 
presented separately (see Section 2.7.11); they are not included in the meta-aggregation.

Reporting the methods of data synthesis requires reviewers to describe:

what data was considered ‘findings’ in their review (i.e. was it limited to themes and metaphors, 
or did it include other analytic data from the papers that might have been an author observation 
rather than a thematic analysis);
the process by which findings were identified (i.e. repeated reading of text, or selection of 
themes from the results section only;
how findings were grouped in order to develop categories (i.e. was it based on similarity in 
wording, or concepts;
how category descriptions were created (i.e. by single reviewer, or by consenus process 
between reviewers/review group members);
how synthesized findings and their accompanying descriptions were created and finalized.
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2.7.7 Results
This section of the review report has distinct sub-sections describing the process of study inclusion, the 
methodological quality of the eligible studies, detailed characteristics and description of the 
included studies and, importantly, the findings of the review and results of the synthesis processes. 
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2.7.7.1 Study inclusion
The opening to this section should allow the reader to clearly follow how the included studies were 
identified and selected for inclusion in the review. There should be a narrative description of the process 
accompanied by a flowchart (from ); details to be reported include narrative summary PRISMA Statement
of the numbers of studies identified, numbers screened, studies selected for retrieval and included
/excluded and their reasons for exclusion, numbers appraised and included/excluded, numbers included 
in the qualitative synthesis. 

http://prisma-statement.org/
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2.7.7.2 Methodological quality
This section should focus on methodological quality as determined by the relevant critical appraisal 
checklist. There should be a narrative summary of the overall methodological quality of the included 
studies, which can be supported (optional) by a table showing the results of the critical appraisal (see 
Table 2.2 for example). Where only few studies are identified, or there are specific items of interest from 
included studies, these should be addressed in the narrative also, particularly where studies were 
deficient, or particularly good.  Use of Unclear and not applicable should also be explained in the text.

Table 2.2. Critical appraisal results for included studies using the JBI-Qualitative Critical Appraisal 
Checklist

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Author(s) ref Y Y Y N Y U Y N Y U

Author(s) ref Y N Y Y Y U Y N/A Y Y

Y - Yes, N - No, U - Unclear, N/A - not applicable

If appraisal tools are not appended to the review report (citation only), the appraisal questions should be 
added as a footnote/caption to the table (Table 2.2) so readers can clearly interpret the information 
presented.
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2.7.7.3 Characteristics of included studies
This section of the results should also include an overall description of the included studies (with 
reference to the table of included study characteristics in the appendices), with the main aim to provide 
some context to the results section and sufficient detail for the reader to confirm that the studies match 
the eligibility criteria for the review and to determine if the included studies are similar enough to combine 
in meta-synthesis. This includes the descriptive and demographic features (e.g. the country and setting 
of the study) of the included studies, methodology of included studies, total population size for combined 
included studies, geographic context of included studies and participant characteristics, characteristics of 
the interventions, or phenomena of interest  as well as the main clinical characteristics, as they relate to 
the review objective and the inclusion criteria. Specific items/points of interest from individual studies may 
also be highlighted here and synthesized in narrative.
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2.7.7.4 Findings of the review
Review findings or results are preferentially structured according to the phenomena of interest for 
reviews that include qualitative data. A  meta-aggregative schematic/overview flowchart should constitute 
part of this section.

The meta-aggregative schematic table must be accompanied by sufficient narrative to explain the 
categories and synthesized findings, and the similarity of meaning informing each category and 
synthesized finding to the reader of the report.

Findings and illustrations (including their levels of credibility) should be located in an appendix, or may be 
incorporated into the body of the report. Not-supported findings must not be included in the meta-
aggregative synthesis. There should be a logical and informative presentation of the findings, categories 
and synthesized findings using only credible and unequivocal findings.

Meta-Aggregative Overview Flowchart

Authors can choose to include a meta-aggregative overview flowchart. See below for an example:

Figure 2.1: Meta-Aggregative Overview Flowchart (Davis et al. 2014)
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2.7.8 Discussion
This section should very briefly summarize and then concentrate on the discussion of the the results of 
the synthesis as well as any limitations of the primary studies included in the review and of the review 
itself (i.e. language, access, time frame, study design, etc.).   repeat the results of the DO NOT
review.  The results should be discussed in the context of current literature, practice and policy. It will 
also include a narrative discussion of the review results in comparison with other external literature, and 
against the broad directions established in the introduction of the review.

This section should also discuss the strength of the evidence (for each main outcome in reviews of 
effects); any limitations of the included studies (e.g. methodological quality, inconsistencies or errors in 
reporting, etc.); and any limitations or issues that arose during the conduct of the systematic review itself 
(e.g. limitations of the search; the impact of deviations from protocol, etc.).

The application and relevance of the findings to relevant stakeholders (e.g. healthcare providers, patients 
and policy makers) should also be discussed, and where applicable, an indication of whether the findings 
are generalizable to other populations or healthcare settings.
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2.7.9 Conclusions and Recommendations
Conclusions

This section should begin with an overall conclusion based on the results. The conclusions drawn should 
match with the review objective/question.

Recommendations for practice

The recommendations for practice should be context specific and enable a reader to consider the 
applicability to practice. E.g. suggesting in a general sense that ‘… …’ more education should be provided
is not a useful contribution.

Instead, provide direction for a specific type of education on a specified topic for the specific participants. 
It should be stated how the findings of the review are proposed to impact on clinical practice in the area. 
If there is sufficient evidence to make specific recommendations for practice, then the appropriate JBI 
Grade of Recommendation should be assigned to each recommendation.

Recommendations for research

This section should include clear, detailed specific recommendations for future research based on gaps 
in knowledge identified from the results of the review. The implications for research should not be generic 
statements on a phenomena of interest without providing specific detail on:

what phenomena should be investigated,
the context in which it should be investigated, and
the specific populations to be considered

By this stage in a systematic review, the international literature on the topic has been comprehensively 
reviewed, and authors therefore well placed to provide meaningful, researchable recommendations. 
While drafting implications for research, consider what information you would find helpful if you were 
planning to do further research on the topic.
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2.7.10 Conflicts and acknowledgements
Details of requirements in these sections are described in Section 1.6. of this Manual.

Conflicts of interest

A statement which either declares the absence of any conflicts of interest or which describes a specified 
or potential conflict of interest should be made by the reviewers in this section.
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Authors should provide details regarding any sources of funding for the review project. The role of all 
funders in the review process, if any, should be explicitly described. If the review is funded, then any 
potential conflicts of interest or intellectual bias of the funders should be specified in the review. 

Acknowledgements

Any acknowledgements should be made in this section e.g. sources of external funding or the 
contribution of colleagues or institutions. It should also be noted if the systematic review is to count 
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2.7.11 Review appendices
There are several required appendices for a JBI review:

Appendix 1: Search strategy

A detailed and complete search strategy for all of the major databases and other sites and 
sources searched must be appended.  Major databases that were searched must be identified, 
including the search platform used where necessary. All search filters with logic employed 
should be displayed, including the number of records returned. 

Appendix 2: Data extraction instrument

The data extraction instrument used must be appended i.e JBI SUMARI Data Extraction Form 
for Interpretive & Critical Research.

Appendix 3:   List of excluded studies

Studies excluded following examination of the full-text should be listed along with their reason 
for exclusion at that stage (i.e. a mismatch with the inclusion criteria). This may be as a separate 
appendix or itemized in some fashion within the one appendix with those studies excluded at 
the critical appraisal stage. Reasons for exclusion following appraisal should be provided for 
each study (these reasons should relate to the methodological quality of the study, not study 
eligibility). 

Appendix 4: Table of included study characteristics

A table of included studies is required to provide quick reference to important details extracted 
from of the studies included in the review.

Appendix 5: Findings and illustrations

An appendix presenting findings and their supporting illustrations (Not-supported findings must 
be included in this appendix, but must have ‘Not-Supported’ in place of the illustration) with 
levels of credibility and their citation/reference should be provided if this material is not already 
presented in the body of the review report.
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Appendix 2.1: JBI Critical Appraisal Checklist for 
Qualitative Research
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Appendix 2.2: Discussion of JBI Qualitative critical 
appraisal criteria

1.        Congruity between the stated philosophical perspective and the research methodology

Does the report clearly state the philosophical or theoretical premises on which the study is based? Does 
the report clearly state the methodological approach adopted on which the study is based? Is there 
congruence between the two? For example:

A report may state that the study adopted a critical perspective and participatory action research 
methodology was followed. Here there is congruence between a critical view (focusing on knowledge 
arising out of critique, action and reflection) and action research (an approach that focuses on firstly 
working with groups to reflect on issues or practices, then considering how they could be different; then 
acting to create a change; and finally identifying new knowledge arising out of the action taken). 
However, a report may state that the study adopted an interpretive perspective and used survey 
methodology. Here there is incongruence between an interpretive view (focusing on knowledge arising 
out of studying what phenomena mean to individuals or groups) and surveys (an approach that focuses 
on asking standard questions to a defined study population); a report may state that the study was 
qualitative or used qualitative methodology (such statements do not demonstrate rigor in design) or make 
no statement on philosophical orientation or methodology.

2.        Congruity between the research methodology and the research question or objectives

Is the study methodology appropriate for addressing the research question? For example: 
A report may state that the research question was to seek understandings of the meaning of pain in a 
group of people with rheumatoid arthritis and that a phenomenological approach was taken. Here, there 
is congruity between this question and the methodology. A report may state that the research question 
was to establish the effects of counselling on the severity of pain experience and that an ethnographic 
approach was pursued. A question that tries to establish cause-and effect cannot be addressed by using 
an ethnographic approach (as ethnography sets out to develop understandings of cultural practices) and 
thus, this would be incongruent.

3.        Congruity between the research methodology and the methods used to collect data

Are the data collection methods appropriate to the methodology? For example:

A report may state that the study pursued a phenomenological approach and data was collected through 
phenomenological interviews. There is congruence between the methodology and data collection; a 
report may state that the study pursued a phenomenological approach and data was collected through a 
postal questionnaire. There is incongruence between the methodology and data collection here as 
phenomenology seeks to elicit rich descriptions of the experience of a phenomena that cannot be 
achieved through seeking written responses to standardized questions. There is congruity between the 
research methodology and the representation and analysis of data.

4.        Congruity between the research methodology and the representation and analysis of data

Are the data analyzed and represented in ways that are congruent with the stated methodological 
position? For example:

A report may state that the study pursued a phenomenological approach to explore people’s experience 
of grief by asking participants to describe their experiences of grief. If the text generated from asking 
these questions is searched to establish the meaning of grief to participants, and the meanings of all 
participants are included in the report findings, then this represents congruity; the same report may, 
however, focus only on those meanings that were common to all participants and discard single reported 
meanings. This would not be appropriate in phenomenological work.

5.        There is congruence between the research methodology and the interpretation of results

Are the results interpreted in ways that are appropriate to the methodology? For example:

A report may state that the study pursued a phenomenological approach to explore people’s experience 
of facial disfigurement and the results are used to inform practitioners about accommodating individual 
differences in care. There is congruence between the methodology and this approach to interpretation; a 
report may state that the study pursued a phenomenological approach to explore people’s experience of 
facial disfigurement and the results are used to generate practice checklists for assessment. There is 
incongruence between the methodology and this approach to interpretation as phenomenology seeks to 
understand the meaning of a phenomenon for the study participants and cannot be interpreted to 
suggest that this can be generalized to total populations to a degree where standardized assessments 
will have relevance across a population.

6.        Locating the researcher culturally or theoretically

Are the beliefs and values, and their potential influence on the study declared? For example:
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The researcher plays a substantial role in the qualitative research process and it is important, in 
appraising evidence that is generated in this way, to know the researcher’s cultural and theoretical 
orientation. A high quality report will include a statement that clarifies this.

7.        Influence of the researcher on the research, and vice-versa, is addressed

Is the potential for the researcher to influence the study and for the potential of the research process 
itself to influence the researcher and her/his interpretations acknowledged and addressed? For example:

Is the relationship between the researcher and the study participants addressed? Does the researcher 
critically examine her/his own role and potential influence during data collection? Is it reported how the 
researcher responded to events that arose during the study?

8.        Representation of participants and their voices

Generally, reports should provide illustrations from the data to show the basis of their conclusions and to 
ensure that participants are represented in the report.

9.        Ethical approval by an appropriate body

A statement on the ethical approval process followed should be in the report.

10.    Relationship of conclusions to analysis, or interpretation of the data

This criterion concerns the relationship between the findings reported and the views or words of study 
participants. In appraising a paper, appraisers seek to satisfy themselves that the conclusions drawn by 
the research are based on the data collected; data being the text generated through observation, 
interviews or other processes.
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Appendix 2.3: JBI Qualitative data extraction tool
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3.1 Introduction to quantitative evidence and evidence-
based practice

Quantitative evidence is generated by research based on traditional scientific methods that generate 
numerical data. The methods associated with quantitative research in healthcare have developed out of 
the study of natural and social sciences. It was suggested that quantitative evidence in medicine 
originated in eighteenth century Britain, when surgeons and physicians started using statistical methods 
to assess the effectiveness of therapies for scurvy, dropsy, fevers, palsies, syphilis, and different 
methods of amputation and lithotomy (Trohler 2000). Since these beginnings, quantitative research has 
expanded to encompass aspects other than effectiveness, such as incidence, prevalence, etiology of 
disease, psychometric properties, and measurement of physical characteristics, quality of life, and 
satisfaction with care.

JBI quantitative reviews focusing on evidence of effectiveness examine the extent to which an 
intervention, when used appropriately, achieves the intended effect. Evidence about the effects of 
interventions may come from three main categories of studies: experimental studies, quasi-experimental 
studies and observational studies. Ideally, evidence about the effectiveness of interventions should come 
from good quality randomized controlled trials (RCTs) that explore final clinical end points (or patient 
important outcomes) such as morbidity, mortality, and quality of life (not surrogate end points which may 
include laboratory tests for example) (Brignardello-Petersen et al 2015). Good empirical evidence exists 
to indicate that RCTs that explored final clinical end points frequently contradicted (refuted) clinical 
studies that explored surrogate end points and also the results of observational studies (Brignardello-
Petersen et al 2015). Some authors have claimed that results from RCTs and observational studies 
provide consistent results. Thus, the issue of the agreement of the results from RCTs and observational 
studies remains controversial (Brignardello-Petersen et al 2015).

Although high quality RCTs exploring final clinical end points are considered the “reference standard” 
(Brignardello-Petersen et al 2015), reviewers should be aware that results from any single RCT cannot 
be considered as “final” because results from new RCTs may contradict results from previous RCTs 
(Brignardello-Petersen et al 2015).

Reviewers should be aware that there is no unique universally accepted terminology for the quantitative 
study designs. Also, there is no unique comprehensive set of descriptions for the different study designs 
considered here.

Experimental studies meet three conditions: manipulation, control and random assignment. Specifically, 
the researchers manipulate the intervention of interest and the control condition and they randomly 
allocate the participants to the intervention or control group (Shadish et al 2002). Random allocation 
refers to an authentically random process such as the toss of a coin or use of a table of random numbers 
(Shadish et al 2002). Randomized controlled trials with different designs (parallel design, cross-over 
design, cluster design) are examples of experimental studies. There are also existing experimental 
studies (the intervention of interest and the control condition are manipulated by the researchers) where 
the allocation may not use an authentically random process. For example, if investigators use alternate 
group allocation like even and odd dates, they cannot ensure that each participant has an equal chance 
of landing in either group. Experimental studies without authentic random allocation but using systematic 
alternate group allocation methods mentioned above are experimental studies with pseudo-
randomization, or pseudo-RCTs. Quasi-experimental studies are studies where the intervention of 
interest and the control condition are controlled (manipulated) by the researchers, however, the allocation 
of participants is not a random, systematic or pseudo-random allocation (Shadish et al 2002). Frequently, 
participants self-select into groups or the researchers decide which persons should get the intervention 
and which persons should get the control (Shadish et al 2002).

Observational studies are studies where the intervention of interest and the control condition are not 
controlled (manipulated) by the researchers and where researchers only observe the presence or 
absence of the intervention of interest and of the outcome of interest. There are diverse types of 
observational studies, which can be broadly categorized into analytical observational studies (cohort 
studies, case-control studies, and analytical cross-sectional studies) and descriptive observational 
studies (case reports and case series). In a cohort study, investigators select participants based on 
presence or absence of exposure to an intervention of interest and compare prospectively for the 
occurrence of the outcome of interest. In a case-control study, researchers select “case” participants or 
those with the outcome of interest and “control” participants, without the outcome of interest, to compare 
groups for past exposure or absence of exposure to the intervention. In an analytical cross-sectional 
study, investigators select participants without reference to the intervention or the presence of the 
outcome of interest. They then simultaneously examine the groups for the presence or absence of 
exposure to the intervention of interest and the presence or absence of the outcome of interest. In case 
reports and case series researchers simply describe the characteristics of participants and the outcomes 
of interventions.
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3.2 Development of a protocol for a systematic review of 
effectiveness evidence

An  systematic review protocol is important because it pre-defines the objectives and methods of a priori
the systematic review. A review protocol provides the plan or proposal for the systematic review. Any 
deviations from the review protocol should be discussed in the systematic review report. 

The review protocol describes:

the context and rationale for the review, including what is already known and uncertainties,
the study selection criteria (inclusion/exclusion criteria),
the outcome measures, interventions, and comparisons considered,
the proposed search strategy for identifying relevant studies,
the procedures for study selection,
the critical appraisal process and instruments,
the data extraction process and instruments,
the process for resolving disagreement between reviewers in study selection,  data extraction, 
and critical appraisal decisions, and
the proposed approaches to synthesis
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3.2.1 Title of the systematic review protocol
A clear, descriptive title is important to allow readers and users to readily identify the scope and 
relevance of the review. The clearer and more specific a title is, the more readily a reader will be able to 
make decisions about the potential relevance of the systematic review. The protocol title should 
accurately describe and reflect the content of the review protocol and include relevant information with 
regards the types of participants, types of interventions and comparators and the outcomes considered in 
the review. The title should be concise and should not be phrased as a question. The title of the review 
protocol should explicitly identify the publication as a protocol for a systematic review. The following 
convention is recommended: ‘a protocol for a systematic review’. Following the guidance mentioned, for 
systematic reviews of effectiveness we recommend the following convention: 'The effectiveness of 

. [intervention] compared to [comparator] on [outcome]: a protocol for a systematic review'
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1.  

2.  

3.  

3.2.2 Review question(s)
The review protocol should provide an explicit and clear statement of the review questions addressed in 
the review. The review questions should specify the focus of the review (effectiveness), the types of 
participants, types of interventions and comparators, and the types of outcomes considered. Usually, 
reviewers use the PICO mnemonic (population, intervention, comparator and outcome) to construct a 
clear and meaningful review objective/question regarding the quantitative evidence on effectiveness of 
interventions. 

Examples of review questions: ‘In community dwelling patients with stable, moderate-to-severe chronic 
:obstructive pulmonary disease’

What is the effect of inspiratory muscle training versus no specific training on dyspnea and 
functional ability?
What is the effect of inspiratory muscle training versus no specific training on inspiratory muscle 
strength and endurance?
What is the effect of inspiratory muscle training on hypoxemia and discomfort?

There should be consistency between the review title and the review questions in terms of the focus of 
the review. Review authors are encouraged to read the article by Stern et al (2014) regarding the review 
questions and the inclusion criteria.
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3.2.3 Introduction
The introduction of the review protocol should provide explicit and comprehensive information regarding 
the justification (rationale) for the conduct of the review in the context of what is already known. The 
introduction should be of sufficient length to discuss all of the elements of the proposed plan for the 
review; usually all the relevant information may be provided in approximately 1000 words. This section 
should be written in simple prose for non-expert readers. Usually, a systematic review is informed by 
international research and is conducted for an international readership, therefore, reviewers should 
include relevant international literature in this introductory section. There are exceptions, for example, 
where systematic reviews are conducted on a question relevant to a single country (for example, 
Australia or UK) or region (Africa) specific issues. However, with the exception of these reviews that use 
strict limitations on the inclusion criteria, a systematic review should include all relevant international 
literature. The introduction should provide sufficient details to justify the conduct of the review and the 
choice of inclusion criteria for the review (types of participants, types of interventions and comparators, 
the types of outcomes, and types of studies). The review protocol should provide all conceptual and 
operational definitions that are relevant for the review. It is the responsibility of the reviewers to ensure 
that their review is not a duplicate of an existing review. It is recommended that reviewers search major 
electronic databases to determine that there have been no recently published systematic reviews on the 
same topic. A search of the , Cochrane Database, MEDLINE, DARE, JBI Evidence Synthesis
PROSPERO, EPISTEMONIKOS, and ACCESSSS will assist to establish whether or not a recent review 
exists on the topic of interest. Reviewers should report in the background section the details of this 
preliminary search. If systematic reviews on the topic of interest have already been conducted, reviewers 
should explain the differences between the existing reviews and the new proposal and provide an explicit 
justification for the need to conduct a new systematic review.

The introduction should conclude with an overarching review objective that captures and aligns with the 
core elements/mnemonic of the inclusion criteria (e.g. PICO).  The stated objective should clearly 
indicate what the review project is trying to achieve. Example of a review objective: ‘To synthesize the 
best available evidence related to using inspiratory muscle training to improve dyspnoea in patients with 

This broad statement provides the general scope but must be chronic obstructive pulmonary disease.’ 
further clarified with focused review questions.

The background section of the review protocol should provide information regarding:

the importance of the topic (prevalence, incidence, morbidity, mortality, impact on quality of life; 
economic burden),
concerns expressed by consumers, healthcare professionals, policy-makers,
the specifics of diverse groups of patients (age, gender, ethnicity, severity of the disease, co-
existing diseases) and settings,
the intervention of interest and how it works,
any uncertainties and conflicting reports regarding the effectiveness of the intervention of 
interest,
other existing interventions with which the intervention of interest may be compared,
the importance of different outcomes,
how outcomes are measured (approaches, measurement instruments),
the relevance of different research study designs in the examination of the topic of interest,
relevant existing primary research studies,
what is already known, including details about the existing systematic reviews, including meta-
analyses, and
the justification for the need for a new review and the objectives of the review project.

https://journals.lww.com/jbisrir/pages/default.aspx
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3.2.4 Inclusion criteria
The review protocol should provide explicit, unambiguous, inclusion criteria for the review. Inclusion 
criteria should be reasonable, sound (based on scientific arguments), and justified. These criteria will be 
used in the selection process, when it is decided if a study will be included or not in the review. Usually, it 
is enough to provide explicit inclusion criteria without specifying explicit exclusion criteria; it is implicitly 
assumed that exclusion is based on the criteria that are the opposite of those specified as inclusion 
criteria. However, sometimes, for clarity, in order to avoid any potential ambiguity, it is recommended to 
provide explicit exclusion criteria. Inclusion criteria for a review are not intended to be considered in 
isolation; in this regard they should be articulated so as to be as mutually exclusive as possible and not 
repeat information relevant to other aspects of the PICO.

Two categories of inclusion criteria should be considered: inclusion criteria based on study characteristics
, and .inclusion criteria based on publication characteristics  Inclusion criteria based on study 

 are those related to the types of participants and settings, types of interventions, characteristics
comparators, types and measurement of outcomes, and types of studies. Inclusion criteria based on 

 are those related to publication date, language of publication, type of publication characteristics
publication (published in commercial scientific databases; documents not published in commercial 
databases, for example, trials documents). Usually, reviewers use the PICO mnemonic (participants, 
intervention, comparator and outcome) to construct a clear and meaningful review objective/question 
regarding the quantitative evidence on effectiveness of interventions. The reviewer uses the same PICO 
framework to develop inclusion criteria based on study characteristics. The inclusion criteria must provide 
adequate details about the conceptual and operational definitions of each element to enable reviewers to 
make reliable decisions when making decisions to include studies.



78

3.2.4.1 Population (types of participants)
This section should specify the details about types of participants considered for the review, for example, 
age; gender; ethnicity; diagnosis; diagnostic criteria; stage or severity of the disease; co-existing 
diseases. What are the most important characteristics of the population? (e.g., age, disease/condition,  
severity of illness, setting, gender, etc.).

Consider the following example regarding COPD, describe the population ( ), the patients with COPD
severity of illness ( ), trajectory of the disease ( ), with a specific setting (moderate-to-severe stable communi

). Diagnostic criteria should be made clear to allow inclusion and exclusion; if reviewers ty dwelling
anticipate subgroup analysis related to population characteristics, these subgroups should be reflected in 
the population inclusion criteria. For example, ‘COPD includes patients with chronic bronchitis and 
emphysema but not asthma (fixed airway obstruction with forced expiratory volume in one second [FEV ] 1
less than <80% of predicted). According to the Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) and the American Thoracic/European Respiratory Society Guidelines (ATS/ERS), the description 
of the severity of disease is as follows: stage II or moderate disease is an FEV  of 50-80% predicted; 1
stage III or severe is an FEV  of 30-50% predicted and stage IV or very severe is an FEV  <30% 1 1
predicted. Patients with reversible airway disease (improvement in FEV  >20% with fast acting 1
bronchodilator) will be excluded because their response to training may relate more to changes in their 

.’ Specific reference to population characteristics, either for airway obstruction than a training effect
inclusion or exclusion should be based on a clear, scientific justification rather than based on 
unsubstantiated clinical, theoretical or personal reasoning.
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3.2.4.2 Intervention (types of interventions)
What is the intervention? This section should specify the details about the intervention of interest for the 
review, for example, the nature of intervention, frequency, intensity, timing, and details about those 
administering the intervention. The same kind of information should be specified for all comparators 
considered in the review. Where possible, the intervention should be described in detail, particularly if it is 
multifaceted. A more detailed analytical framework can be used to refer to these complexities.  If the 
review is examining a class or group of interventions, a comprehensive list of identified examples should 
be provided for the reader. Reviewers should plan any subgroup analysis based on different modes, 
timing, etc. of the intervention during the protocol stage and account for them in the inclusion criteria.  For 
example, ‘inspiratory muscle training includes any mode (threshold loading, resistive, hyperpneic,) 

 allows the reviewers to consider different types of practiced at least daily for no less than 4 weeks’
training but specifies the minimum training period.
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3.2.4.3 Comparison (types of comparators)
What is the intervention being compared with? (e.g., placebo, standard care, another therapy or no 
treatment). This section should detail what the intervention of interest is being compared with. The 
reviewer may wish to examine the comparative effectiveness of two treatments with a specific, head-to-
head comparison.  In the example (See Section 3.2.4.3), the reviewers may have specified inspiratory 
muscle training compared to cardiovascular conditioning. This level of detail is important in determining 
study selection once searching is complete. Systematic reviews of effectiveness based on the inclusive 
definition of evidence adopted by the JBI often seek to answer broader questions about multifaceted 
interventions and comparing the intervention of interest with all existing alternative interventions 
(comparators). 
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3.2.4.4 Outcomes
The review protocol should list all the outcomes considered. There is an international initiative known as 
The COMET (Core Outcome Measures in Effectiveness Trials) initiative, involved in the development and 
application of agreed standardized sets of outcomes for trials on specific conditions. Details are provided 
on the COMET website (  ). Reviewers are encouraged to check the http://www.comet-initiative.org/
available standardized sets of outcomes for trials relevant for their reviews.

Outcomes should be measurable and appropriate to the review objectives and questions. Usually, only a 
limited number of primary outcomes and a limited number of secondary outcomes are considered for a 
review. Sometimes, if justified, it is acceptable to include multiple primary and secondary outcomes. 
However, the appropriateness of the number and scope of outcomes depend on the specifics of the 
review objectives and review questions (Aromataris 2015). The relevance of each outcome to the review 
objective/questions should be justified in the background section. Both beneficial outcomes (positive 
effects) and harms (negative effects, such as adverse effects or side effects) should be considered as 
outcomes (Aromataris 2015). Essentially, primary outcomes are those outcomes that are the most 
important outcomes informing the review questions and the conclusions about the beneficial and harmful 
effects of the intervention of interest for a review (Aromataris 2015). Secondary outcomes are all other 
outcomes not specified as primary outcomes. A fundamental distinction is that between true endpoints 
and surrogate outcomes; true endpoints reflect the effects of treatment on aspects of patients’ status 
considered the most important in terms of mortality and morbidity; surrogate outcomes are measured as 
“surrogates’ for true endpoints, for reasons related to complexity, time, and costs of measurement of true 
endpoints (Tufanaru 2016). Examples of true endpoints are survival time in cancer and bone fractures in 
osteoporosis; examples of surrogate outcomes are time to progress from one stage to another stage in 
cancer and bone mineral density in osteoporosis (Tufanaru 2016).

It is recommended that whenever possible true endpoints should be used as primary outcomes, and that 
if surrogate outcomes are used as primary outcomes then an explicit justification should be provided for 
the use of a surrogate outcomes instead of true endpoints (Tufanaru 2016). It is expected that all 
outcomes specified  in the review protocol, will be explicitly addressed in the systematic review a priori
report, regardless of the existence or not of data from included studies on these outcomes (Aromataris 
2015).

A further critical aspect refers to the measurement of the specified outcomes. It is recommended that 
reviewers present explicit information on available measurement instruments, including details about the 
validity and reliability properties of these instruments (Aromataris 2015).

As JBI endorses the use of the GRADE approach known as the ‘Summary of findings’ table, reviewers 
should be aware that the most important outcomes, that is, the primary outcomes specified in the review 
protocol should be addressed in the review report and should be explicitly presented in the GRADE 
Summary of findings’ table. Details are provided in the GRADE Handbook (Schunnemann et al. 2013).

http://www.comet-initiative.org/
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3.2.4.5 Types of studies
There are three approaches regarding choices for inclusion of studies based on their design in JBI 
systematic reviews. The first option is to clearly state in the protocol what study designs will be included 
(for example RCTs), and include only studies that are of this design in the review. This approach is 
transparent and at low risk of subjectivity during selection of studies. However, it runs the risk of leading 
to an empty review or a review with few included studies.

The second option is to consider using the hierarchy of study designs for including and excluding studies 
in the review. In this approach, authors may include other study designs if their preferential study designs 
are not located. If this is the case, there should be a statement about the primary study design of interest 
and the other types of studies that will be considered if primary study design of interest is not found. It is 
common to provide a statement that RCTs will be sought, and that in the absence of RCTs, other study 
designs will be included, such as quasi-experimental studies and observational studies. This is a 
pragmatic approach with the aim to include the best available evidence within a review.

The third option is to simply include all quantitative study designs (or all study designs up to a point of the 
hierarchy of evidence - for example experimental studies and cohort studies, both prospective and 
retrospective).. This inclusive approach is acceptable as it allows for examination of the totality of 
empirical evidence and may provide invaluable insights regarding the agreement or disagreement of the 
results from different study designs.  Where feasible, JBI prefers and suggests reviewers consider option 
3, the most inclusive approach. However, for many topics, this will present a great deal of information 
which may not be of use to best inform effectiveness.
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3.2.5 Search strategy
This section of a review protocol should provide explicit and clear information regarding two different 
aspects of locating studies:  that will be searched for the review, and the all information sources strategies 

. The aim of a systematic review is to identify all relevant studies, published or not, on used for searching
a given topic. Searching should be based on the principle of comprehensiveness, with the widest 
reasonable collection of information sources that are considered appropriate to the review.

A systematic review of effectiveness aims to identify, at a minimum (see Section 3.2.4.5) all data derived 
from experimental trials (published or not) performed on a specific topic. Two recent international 
initiatives, one called ‘All Trials’ (  ), and the other one called Restoring invisible http://www.alltrials.net/
and Abandoned Trials abbreviated RIAT (  ) are fundamental in http://www.bmj.com/content/346/bmj.f2865
this regard.

The review protocol should list all information sources that will be used in the review: electronic 
bibliographic databases; search engines; trials registers; specific relevant journals; websites of relevant 
organizations; direct contact with researchers; direct contact with sponsors and funders of clinical trials; 
contact with regulatory agencies (for example, US FDA). The review protocol, ideally, should specify all 
the details (a line-by-line description) of the proposed search strategy used for each electronic 
bibliographic database considered for the review. As a minimum, all the details of the proposed search 
strategy for at least one major electronic bibliographic database (such as PubMed) should be provided in 
an appendix. The review protocol should specify the timeframe for search, and any language and date 
restrictions, with appropriate justifications. The reviewers should consider the potential consequences of 
language and date search restrictions. If possible, authors should always seek the advice of an expert 
research librarian when developing a search strategy. Involvement of a research librarian in the 
development of a search strategy should be acknowledged. For JBI systematic reviews, the search 
strategy is often described as a three-phase process beginning with the identification of initial key words 
that are used in a limited number of databases (for example, PubMed and CINAHL); followed by an 
analysis of the text words contained in the title, abstract and index terms used to describe relevant 
articles. The second phase consists of the use of database-specific searches for each database specified 
in the review protocol. The third phase includes the examination of the reference lists of all studies 
already retrieved with the explicit aim to identify additional relevant studies. The list of all databases that 
will be considered for database-specific searches should be provided. Usually, a comprehensive search 
for a review of effectiveness includes a search of relevant multiple bibliographic databases (for example, 
PubMed, CINAHL, EMBASE etc.), a search of trial registers, a search of relevant grey literature sources, 
and a hand-search of relevant journals. Reviewers should provide enough information in order to 
persuade readers that the sources of information considered are relevant and comprehensive and the 
search strategy is comprehensive and sound. Reviewers are encouraged to read the article by 
Aromataris and Riitano (2014) regarding searching for evidence.

 

http://www.alltrials.net/
http://www.bmj.com/content/346/bmj.f2865
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3.2.6 Selection of studies
This section should describe the process of study inclusion for all stages of selection (based on title and 
abstract examination; based on full text examination) and the procedures for solving disagreements 
between reviewers. The software used for the management of the results of the search should be 
specified (e.g. Covidence, Endnote). Selection is performed based on inclusion criteria (See Section 
3.2.4) pre-specified in the review protocol. In a systematic review study selection (both at title/abstract 
screening and full text screening) should be performed by two or more reviewers, independently. Any 
disagreements are solved by consensus or by the decision of a third reviewer. JBI reviewers are 
encouraged to read the article by Porritt et al (2014) regarding study selection and critical appraisal. 
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3.2.7 Critical appraisal
This section should describe the critical appraisal process and instruments that will be used in the review 
process and the procedures for solving disagreements between reviewers.

The goal of critical appraisal (assessment of risk of bias) is to assess the methodological quality of a 
study and to determine the extent to which a study has excluded or minimized the possibility of bias in its 
design, conduct and analysis. Bias refers to systematic errors in the design, conduct and analysis of 
quantitative studies that may impact the validity of inferences from these studies. Critical appraisal of the 
studies included in a systematic review is performed with the explicit goal of identifying the risk of diverse 
biases in these studies. JBI uses standardized critical appraisal tools for the assessment of risk of 
diverse biases encountered in quantitative studies. There are JBI standardized appraisal tools based on 
study design appropriate for JBI reviews of effectiveness (see Appendix 3.2 regarding the JBI 
standardized appraisal tools). JBI systematic reviews are required to use these JBI standardized 
appraisal tools.Reviewers should refer in the review protocol to the JBI standardized critical appraisal 
checklists and provide references for these checklists. It is not necessary to provide these checklists in 
appendices of the review protocol. If non-JBI appraisal tools are proposed then these tools should be 
briefly described and correctly referenced. In this case, an explicit justification for the use of non-JBI 
appraisal tools should be provided in the review protocol. 

Two reviewers should perform independent critical appraisal of retrieved studies using the standardized 
critical appraisal checklists developed by JBI. The protocol should specify that any disagreements are 
solved by consensus or by the decision of a third reviewer. In experimental studies (randomized 
experimental studies and quasi-experimental studies) the most important biases are: selection bias, 
performance bias, attrition bias, detection bias, and reporting bias. In observational studies the most 
important biases are: selection bias, information bias, and confounding. The review protocol should 
specify that reviewers plan to report in narrative form and in tables the results of risk of bias 
(methodological quality) assessments for each aspect of methodological quality (randomization; blinding; 
measurement; statistical analysis etc.) for each individual study and the overall risk of bias of the entire 
set of included studies. The critical appraisal phase of the review should not be treated as a rapid ‘box 
ticking exercise’ on checklists, but rather as a complex, profound, critical, systematic, thorough 
examination of the risk of bias of each included study, a solid foundation for an appropriate synthesis of 
the results.

The review protocol should specify if and how the results of critical appraisal will be used for the 
exclusion of studies from the review. For example, if studies judged of low methodological quality will be 
excluded from the review, the details of the circumstances under which such decisions will be made and 
the explicit criteria or decision rules should be explicitly provided, including explanations for what is 
considered low methodological quality by reviewers. It is the decision of the review team if they want to 
exclude from the review studies judged of low methodological quality. Reviewers should explain and 
justify their criteria and decision rules. The decision as to whether or not to include a study can be made 
based on meeting a predetermined proportion of all criteria, or on certain criteria being met. It is also 
possible to weight the different criteria differently. The decisions about the scoring system and the cut-off 
for inclusion of a study in the review should be made in advance and be agreed upon by all participating 
reviewers before critical appraisal commences. The review protocol should specify if and how the results 
of critical appraisal will be used in the synthesis (narrative synthesis or meta-analysis) of the results. It is 
recommended that the results of critical appraisal should be used in the synthesis phase of the review, 
for the critical examination of the impact of methodological quality of studies on results (including 
subgroup analysis or sensitivity analysis). JBI reviewers are encouraged to read the article by Porritt et al 
(2014) regarding study selection and critical appraisal.
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3.2.8 Data extraction
This section of the review protocol should specify the data extraction process and instruments that will be 
used in the review process, as well as the procedures for solving disagreements between 
reviewers.  Complete and accurate data extraction is essential for a good quality systematic review. 
Reviewers should carefully consider all the relevant data that should be extracted for the review given the 
focus of the review, the review objectives/questions, and the inclusion criteria. Details regarding the 
publication and the study, the participants, settings, the interventions, the comparators, the outcome 
measures, study design, statistical analysis and results, and all other relevant data (funding; conflict of 
interest etc.) should be carefully and accurately extracted from all included studies. In a review assessing 
effectiveness, thorough extraction of details of the intervention is essential to allow for reproducibility of 
an intervention that is found to the effective (Munn et al. 2014). In a JBI systematic review data extraction 
is performed by two or more reviewers, independently, using the standardized data extraction form 
developed by JBI. Any disagreements about data extraction are solved by consensus or by the decision 
of a third reviewer. If non-JBI data extraction forms are used these should be briefly described and the 
justification for their use should be explicitly indicated. The review protocol should specify if authors of 
studies will be contacted by reviewers in order to clarify existing data, to request missing data or 
additional data. The review protocol should specify the pre-planned approach for the situations when 
there are multiple reports (publications) for the same study, and for missing data and for data conversion
/transformation. 
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3.2.9 Data synthesis
This section should describe how the data will be combined and reported in the systematic review. 
Essentially, in a systematic review of effectiveness there are two synthesis options: statistical synthesis 
(meta-analysis) and narrative summary (narrative synthesis). Details of the statistical models and 
methods and effect estimates that will be calculate and measures of statistical heterogeneity should be 
included (See Section 3.3). Authors should ensure that the effect estimates that will be calculate 
correspond to the type of data (dichotomous and/or continuous) they have suggested will be collected in 
their protocol (see Section 3.2.4.4). The review protocol should also explicitly specify the pre-planned 
approaches that will be used for the examination of publication bias, including the use of funnel plots and 
the use of statistical tests for the examination of publication bias (see Section 3.3.11).

The review protocol should explicitly specify that reviewers plan to use the GRADE approach for the 
reporting of the strength of evidence, including the reporting of the summary of findings table of evidence. 
The use of GRADE approach is currently endorsed by JBI and JBI reviewers must use it regardless of 
the synthesis approach employed, meta-analysis or narrative synthesis.
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3.3 Meta-analysis
Meta-analysis refers to the statistical synthesis of quantitative results from two or more studies. The 
review protocol should state that statistical meta-analysis of data will be conducted if appropriate and that 
if meta-analysis is not possible, narrative synthesis will be conducted as the primary mechanism of data 
synthesis. Narrative summary should be included to supplement the technical details provided on the 
process and results even if meta-analysis is performed and to provide synthesis of data not captured in 
statistical meta-analysis.

Meta-analysis should be reserved for the results of studies that are considered similar enough from a 
clinical and methodological point of view (homogeneous studies). If studies are heterogeneous from a 
clinical or methodological point of view, then it is uncertain if it is appropriate to synthesize the respective 
studies into meta-analysis. Any meta-analysis where studies are heterogeneous from a clinical or 
methodological point of view will require substantial justification by the authors. Clinical heterogeneity 
refers to differences between studies with regards the participants, interventions, comparators, settings, 
and outcomes. Methodological heterogeneity refers to the study design and the methodological quality of 
the studies (risk of bias). Studies that are similar with regards the participants, interventions, 
comparators, settings, outcomes, study design, and risk of bias may be combined in meta-analysis. The 
judgement that studies are homogeneous enough and that it is appropriate to combine the studies in 
meta-analysis should be based on the understanding of the review question, the characteristics of the 
studies, and the interpretability of the results. The decision should not be based just on statistical 
considerations regarding heterogeneity (Sutton et al 2000).

The review protocol should specify the appropriate possible, reasonable details regarding the anticipated 
(pre-planned) meta-analysis:

Objectives of the meta-analysis,
Meta-analysis model (fixed effects model or random effects model) and the justification,
Effect size to be used (OR, RR, etc.),
Meta-analysis method (Peto method etc.) and justification,
Statistical testing procedures used for the exploration of statistical heterogeneity (such as Q 
Cochran test) and the rules used for the interpretation of the results,
Statistical indicator used for the quantification of statistical heterogeneity (such as I ) and the 2

rules used for the interpretation of the results,
Pre-planned sensitivity analyses and their justification, and
Pre-planned subgroup analyses and their justification.
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3.3.1 Objectives of meta-analysis
The objectives of meta-analysis should be pre-specified in the review protocol. There are different 
legitimate objectives for a meta-analysis:  to improve statistical power to detect a treatment effect, to 
estimate a summary average effect, to identify subsets of studies (sub-groups) associated with a 
beneficial effect, and to explore if there are differences in the size or direction of the treatment effect 
associated with study-specific variables (Normand 1999).
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3.3.2 Statistical models for meta-analysis
There are three categories of statistical models for meta-analysis: the fixed effects model, random effects 
model, and mixed effects models (Hedges 1992). Only the first two models are used in JBI SUMARI for 
meta-analysis and discussed here. Using the fixed-effect model we assume that the true effect size for all 
studies is identical and the effect sizes estimated in studies are different only due to errors in estimating 
the effect size (Borenstein et al 2010). In the random-effects model we assume a distribution of effects, 
not a common identical effect size, and we assume that the meta-analysis summary effect size is an 
estimate of the mean of a distribution of true effects, not a common shared effect size identical for all 
studies (Borenstein et al 2010).

The proposed statistical model for meta-analysis should be explicitly indicated in the review protocol. 
When considering statistical inference, meta-analysis using the fixed effects model is appropriate if the 
aim is to draw statistical conclusions only about the studies included in the meta-analysis, and that the 
random effects model is appropriate whenever statistical generalizations beyond the included studies are 
considered (Cooper and Hedges 1994). Commonly, review authors want to generalize the conclusions 
beyond the actual studies included in meta-analysis, therefore we suggest that the default model for 
meta-analysis in JBI reviews should be the random effects model. However, it has been recommended 
by statisticians that the fixed effects model is the appropriate model whenever the number of studies is 
small (less than five studies) (Cooper and Hedges 1994; Murad et al 2015, p.511). Further details about 
the fixed effects and random effects models for meta-analysis, including a flowchart for the decisions 
regarding the selection of the meta-analysis model are provided by Tufanaru et al (2015).
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3.3.3 Effect sizes
In this section, effect sizes refer to quantitative indicators of the direction and magnitude of the effects of 
the interventions on outcomes. Common effect sizes reported in meta-analysis include the risk ratio (RR), 
risk difference (RD), odds ratio (OR), weighted mean difference (WMD), and standardized mean 
difference (SMD). 
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3.3.4 Considerations for the meta-analysis of dichotomous 
data

For meta-analyses, computation of the logarithm (log) of the RR or the log of OR, or the RD from each 
individual study may be used or the number of events and the total number of participants for each 
group. RR and RD may be computed for any experimental study (RCT) or quasi-experimental study or 
cohort studies. Odds ratios may be computed for any study design (experimental, quasi-experimental, 
cohort, case-control, or analytical cross-sectional studies). Fleiss (1994) discussed the statistical 
properties of the OR and concluded that the OR is the preferred effect size for the computation phase of 
the meta-analysis of binary data regardless of the study design of the studies. However, the OR is not 
easily interpretable. Therefore, reviewers should be careful in providing correct explicit interpretation of 
the odds ratios computed in meta-analysis. Reviewers should provide the results expressed using both 
absolute (RD) and relative (RR) effect sizes for meta-analysis of binary data. Reviewers should provide 
correct explicit interpretation of the computed effect sizes.
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3.3.5 Considerations for the meta-analysis of continuous 
data

For the effect sizes related to differences in continuous data (WMD, SMD), the data regarding the mean 
response, the standard deviation, and the number of participants in each group are used. The difference 
in means is the difference between the mean response in the intervention group and the mean response 
in the control group. This may be the difference in the means between groups at the final measurement 
of outcomes, or it may be the difference between the means in their changes from baseline. The simple 
difference in means is also called the mean difference (MD) or the weighted mean difference (WMD). We 
will use the term the WMD in this chapter. The WMD is used in meta-analysis of continuous data if all 
studies included in meta-analyses measured the outcome using the same measurement instrument. For 
meta-analysis computation the difference in means from each individual study are used. The results are 
expressed in the natural (clinical) units used for the common measurement instrument. If WMD is used, 
reviewers should provide explanations regarding the interpretation of the results expressed in units used 
for the common measurement instrument. The minimum score and the maximum score that are possible 
on the measurement instrument should be specified together with their interpretation. Also, reviewers 
should specify what change (difference) is considered significant from a practical or clinical point of view. 
Reviewers should explain the interpretation of a negative or positive difference. The standardized mean 
difference (SMD) is a difference in means that is standardized by using information on the variability of 
data (standard deviation). There are three methods (formulas) that are commonly used for the 
computation of SMD: Cohen’s d, Hedges’ adjusted g, and Glass’s delta. These three formulae use 
different standard deviations in their computation. Currently, the JBI SUMARI software offers capabilities 
for the computation of Cohen’s d. The SMD is used in meta-analysis of continuous data if the studies 
measured the same outcome but with different measurement instruments. For meta-analysis 
computation the SMD from each individual study are used. The results are expressed in units of standard 
deviation. Reviewers should provide explanations regarding the interpretation of the results. In order to 
facilitate the interpretation of the results it is recommended that reviewer’s convert the results into natural 
(clinical) units by multiplying the results expressed in units of standard deviation with the standard 
deviation of the scores from a study on a known measurement instrument. The instrument chosen may 
be the most commonly used instrument or the instrument which has the best psychometric properties. 
Reviewers should explain the interpretation of differences and justify what is considered a small or 
medium or large difference; explanations should be provided for negative or positive differences.
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3.3.6 Meta-analysis: Statistical Methods
Different statistical methods are available for meta-analysis: Mantel-Haenszel method, Peto’s method, 
DerSimonian and Laird method, and the inverse variance method. The Mantel-Haenszel method, the 
Peto’s method, and the inverse variance method are methods used with the fixed effects model of meta-
analysis (Deeks et al 2008). The DerSimonian and Laird method is used with the random effects model 
of meta-analysis (Deeks et al 2008).

The inverse variance method may be used with all types of ratios and differences for example the log 
odds ratio, log relative risk, risk difference, mean difference (weighted mean difference) and standardized 
mean difference (Petitti 2000; Deeks et al 2008). The Mantel–Haenszel method may be used with ratios, 
typically with odds ratio, but can be applied to rate ratio and risk ratio (Petitti 2000). The Peto’s method is 
used with odds ratios (Petitti 2000). DerSimonian and Laird method may be used with all types of ratios 
(odds ratio, risk ratio) and difference (weighted mean difference) and standardized mean difference 
(Petitti 2000; Deeks et al 2008).

There are different statistical methods (formulae) used to compute a standardized mean difference for 
each study including the Hedges’ method, the Cohen’s method, and the Glass method. If a fixed effects 
model is used for meta-analysis of standardized mean differences then the inverse variance method of 
meta-analysis may be used. If a random effects model is used for meta-analysis of standardized mean 
differences then the DerSimonian and Laird method may be used.

When deciding what method for meta-analysis to be used statistical considerations are important. When 
studies have small sample sizes and the number of events is small in these studies the inverse variance 
method may not be appropriate; in these circumstances, it may be preferable to use the Mantel-Haenszel 
method (Deeks et al 2008). Peto’s method may produce serious under-estimates when the odds ratio is 
far from unity (large treatment effects) (Sutton et al 2000). If the number of studies to be combined is 
small, but the within-study sample sizes per study are large, the inverse-weighted method should be 
used (Sutton et al 2000, p.69). If there are many studies to combine, but the within-study sample size in 
each study is small, the Mantel-Haenszel method is preferred (Sutton et al 2000). 
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3.3.7 Subgroups in meta-analysis
Subgroups refer to diverse grouping of studies based on specific characteristics of the studies such as 
study design. These characteristics may include the types of participants, types of comparators, and the 
outcomes. For example, it is possible to group all randomized experimental studies in one subgroup and 
all observational studies in another group; similarly reviewers may wish to group all studies with young 
participants in one subgroup and all studies with older participants in another subgroup. For these 
subgroups, it is possible to perform meta-analysis and to report the summary effects computed within 
subgroups. Also, it is possible to compare the summary effects computed in diverse subgroups. It is 
recommended that if subgroup analyses are performed these should be limited in number, should be pre-
planned in the review protocol, and explanation and justification should be explicitly provided. These 
analyses should be carefully interpreted. 
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3.3.8 Sensitivity analysis in meta-analysis
As there are many decisions involved in meta-analyses it is important to perform a sensitivity analysis in 
order to explore the impact of different decisions on results. For example, one sensitivity analysis may 
explore the impact of using different meta-analysis models. Another sensitivity analysis may explore the 
impact of excluding or including studies in meta-analysis based on sample size, methodological quality, 
or variance. If results remain consistent across the different analyses, the results can be considered 
robust as even with different decisions they remain the same/similar. If the results differ across sensitivity 
analyses, this is an indication that the result may need to be interpreted with caution. 
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3.3.9 Meta-regression
Meta-regression analysis aims to examine if characteristics of studies are associated with the magnitude 
and direction of the effect in studies included in meta-analysis. However, given the strict statistical 
circumstances under which it is appropriate to perform meta-aggregation and also the advanced 
statistical skills required to use meta-regression software, we cannot recommend the common use of 
these methods in meta-analysis in JBI reviews of effectiveness.
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3.3.10 Heterogeneity
There are different statistical approaches for investigating heterogeneity, included the standard chi-
squared test, the I square statistic, and Tau squared. 
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3.3.10.1 Standard chi-squared test (Cochran test)
The standard chi-squared test (Cochran Q test) for statistical heterogeneity tests the statistical 
hypothesis that the true treatment effects (the effect size parameters) are the same in all the primary 
studies included in meta-analysis (Sutton et al 2000). This statistical test uses a test statistic Q that has a 
chi-squared distribution on k-1 degrees of freedom (k represents the number of studies) under the 
statistical hypothesis; the corresponding p-value for the test statistic is examined (Sutton et al 2000). The 
statistical power of the test is in most cases very low due to the small number of studies; heterogeneity 
may be present even if the Q statistic is not statistically significant at conventional levels of significance 
such as 0.05. A cut-off significance level of 0.10 rather than the usual 0.05 has been advocated (Sutton 
et al 2000). If results of the test are statistically significant (p<0.05) the statistical hypothesis that the true 
treatments effects (the effect size parameters) are the same in all the primary studies included in meta-
analysis (the hypothesis of homogeneity) is rejected, therefore, it is considered that there is statistical 
heterogeneity. With a small number of studies (< 20), the Q test should be interpreted very cautiously 
(Huedo-Medina et al 2006). It is not appropriate to decide the meta-analysis model (fixed or random 
effects model) based on the results of the Chi squared statistical test (Q test) for heterogeneity.  
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3.3.10.2 Quantification of the statistical heterogeneity: I 
squared

The I square statistic (I ) represents the percentage of the variability in effect estimates that is due to 2

heterogeneity (Deeks et al 2008). I  is the proportion of observed dispersion of results from different 2

studies included in a meta-analysis that is real, rather than spurious (Borenstein et al 2009). The I index 2 

can be interpreted as the percentage of the total variability in a set of effect sizes due to true 
heterogeneity (between-studies variability) (Huedo-Medina et al 2006). If I  = 0%, this indicates that all 2

variability in effect size estimates is due to sampling error within studies. If I = 50%, it indicates that half 2

of the total variability among effect sizes is caused not by sampling error, but by true heterogeneity 
between studies (Huedo-Medina et al 2006).  I  is a percentage and its values lie between 0% and 100% 2

(Higgins et al 2003). A value of 0% indicates no observed heterogeneity, and larger values show 
increasing heterogeneity (Higgins et al 2003). One proposed suggestion was to consider as low, 
moderate, and high heterogeneity for I  values of 25%, 50%, and 75% (Higgins et al 2003). Another 2

guide to interpretation was proposed: 0% to 40% might not be important; 30% to 60% may represent 
moderate heterogeneity; 50% to 90% may represent substantial heterogeneity; 75% to 100% 
considerable heterogeneity (Deeks et al 2008). Authors of the guide mention that careful interpretation of 
the value of I  depends on magnitude and direction of effects and strength of evidence for heterogeneity 2

(Deeks et al 2008). With a small number of studies (< 20) and/or average sample size (N <80) the 
statistical power for I  procedures is less than the usually recommended minimum value of 0.8 (Huedo-2

Medina et al 2006).With a small number of studies (< 20), both the I  confidence interval and the Q test 2

should be interpreted very cautiously (Huedo-Medina et al 2006).
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3.3.10.3 Tau-squared for random effects model meta-
analysis

In random-effects meta-analysis, the extent of variation among the effects observed in different studies 
(between-study variance) is referred to as tau-squared, , or Tau  (Deeks et al 2008).  is the variance of 2 2 2

the effect size parameters across the population of studies and it reflects the variance of the true effect 
sizes. The square root of this number is referred to as tau (T). T  and Tau reflect the amount of true 2

heterogeneity. T  represents the absolute value of the true variance (heterogeneity). T  is the variance of 2 2

the true effects while tau (T) is the estimated standard deviation of underlying true effects across studies 
(Deeks et al 2008). The summary meta-analysis effect and T as standard deviation may be reported in 
random-effects meta-analysis to describe the distribution of true effects (Borenstein et al 2009).
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3.3.11 Publication bias
Publication bias occurs when published studies differ systematically from all conducted studies on a 
topic. Publication bias arises when studies with statistically significant results or positive results in a 
specific direction are more likely to be published compared to studies without statistically significant 
results or negative results. Reviewers should make all reasonable efforts to include in their systematic 
review all or most of all relevant studies, regardless of the nature of reports (published or 
unpublished. Publication bias can have a detrimental effect on the validity of systematic reviews (Deeks 
et al 2008). Funnel plots are a method of investigating the located studies in a meta-analysis for 
publication bias, they are scatter plots in which an effect estimate of each study is plotted against a 
measure of size or precision (i.e. standard error) (Deeks et al 2008). The largest studies should be 
closest to the ‘true’ value, with the smaller studies spread on either side; creating the shape of a funnel if 
publication bias is not present. If publication bias has had an effect on the studies available (and there 
are no other confounding factors) then the ‘funnel’ should be incomplete with an area missing (Deeks et 
al 2008). Generally the best way to minimise the impact of publication bias on a systematic review is the 
inclusion of trial registries and unpublished studies or grey literature (Lau et al 2006; Sterne et al 2011). 
Funnel plots suffer from numerous issues including low power, numerous alternative explanations for 
asymmetrical distribution of studies, and inaccurate researcher interpretations of plots (Lau et al 2006; 
Sterne et al 2011). However, they remain a useful and popular way of investigating publication bias 
(Deeks et al 2008). Potential reasons for funnel plot asymmetry other than publication bias include: poor 
methodological quality leading to exaggerated effects in smaller studies (which can be the result of poor 
methodological design, inadequate analysis, or fraud), true heterogeneity, artefactual causes (in some 
situations sampling variation can lead to an association between the two factors (effect estimate and 
measure of size or precision)) and chance (Sterne et al 2011). The visual inspection of funnel plots 
introduces great uncertainty and subjectivity. In a survey utilizing simulated plots, researchers had only 
53% accuracy at identifying publication bias (Lau et al 2006). A very liberal minimum number of studies 
for the performance of a funnel plot to be justified is ten (Lau et al 2006).

Statistical tests for funnel plot asymmetry (also known as tests for publication bias) investigate the 
association between effect size estimate and measure of study size or precision. The most popular 
statistical tests for funnel plot asymmetry are Egger test, Begg test, and the Harbord test. These tests 
were developed based on the following assumptions: large studies are more likely to be published 
regardless of statistical significance; small studies are at the greatest risk for being lost; in small studies 
only the large effects are likely to be statistically significant therefore published small studies often show 
larger effect sizes compared to larger studies; small and unfavorable effects are more likely to be 
missing; small studies with large effect sizes are likely to be published (Jin et al 2015). Null statistical 
hypotheses for these tests reflect the hypothesis of symmetry of the plot, that is, the hypothesis of no 
publication bias. A finding of not statistically significant P-value for the asymmetry test does not exclude 
bias. These tests are known to have low power.

A statistical test for funnel plot asymmetry investigates whether the association between effect estimate 
and measure of study size or precision is larger than what can be expected to have occurred by chance 
(Sterne et al 2011). These tests are known to have low power and consequently a finding of no evidence 
of asymmetry does not serve to exclude bias (Sterne et al 2011).

The Begg’s Test was proposed by Begg and Mazumdar in 1994. It is used for dichotomous outcomes 
with intervention effects measured as odds ratios. It is an adjusted rank correlation test (Jin et al 2015). It 
explores the correlation between the effect estimates and their sampling variances (Jin et al 2015). It is a 
very popular test, however, it has low power; some statisticians do not recommend its use. It is “fairly 
powerful” for meta-analysis of 75 studies; it has “moderate power” for meta-analysis of 25 studies (Begg 
and Mazumdar 1994). It is considered that the test has “appropriate” type I error rate (Jin et al 2015).

The Egger’s test was proposed by Egger et al in 1997. It is used for continuous outcomes with 
intervention effects measured as mean differences. It is a “regression test”, that is, it uses a linear 
regression approach (Jin et al 2015). The standard normal deviate (estimated effect size/estimated 
standard error) is regressed against the estimate’s precision. It is a very popular test. It is considered that 
the test has “inappropriate” type I error rate when heterogeneity is present and the number of included 
studies is large (Jin et al 2015). The Egger test for funnel asymmetry is the most cited statistical test for 
publication bias.

The Harbord Test was proposed by Harbord et al in 2006. It is used for dichotomous outcomes with 
intervention effects measured as odds ratios. The test uses “a weighted regression model” (Jin et al 
2015). It is considered that the test has “inappropriate” type I error rate when heterogeneity is present. It 
was contended that the Harbord Test has better error rate compared to Egger’s test in balanced trials 
with little or no heterogeneity (Jin et al 2015).
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3.4 Systematic review of effectiveness
A systematic review report is important because it provides all the details regarding the conduct of the 
systematic review and the best available evidence to inform the question posed by the review. 
Essentially, the content of the sections of the review protocol and the review report are conceptually the 
same, particularly the background and the methods section. The review protocol specified the proposed 
plan for the review; the review report reports the conduct of the review, what was actually performed and 
the results of the review undertaking. All deviations from what was pre-planned in the review protocol 
should be explicitly reported and justified in the review report. 
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3.4.1 Title
A clear, descriptive title is important to assist readers and users to readily identify the scope and relevance of the review. The review report title should 
accurately describe and reflect the content of the review, and should not be phrased as a question. The review title should explicitly identify the 
publication as a report for a finalized systematic review. It is important to indicate in the review title the focus of the review on effectiveness; we 
recommend the following convention: . The title of the 'The effectiveness of [intervention] compared to [comparator] on [outcome]: a systematic review'
review should be as descriptive as possible and reflect all relevant information. Ideally, the review title should include in a concise way the relevant 
information with regards to the types of participants, types of interventions and comparators and the types of outcomes considered in the review.
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3.4.2 Abstract
This section forms a structured abstract of the main features of the systematic review. It must be no longer than 500 words and should contain no 
abbreviations or references. The abstract must accurately reflect and summarize the systematic review with the main focus on the results of the 
review.

The abstract should report the essential elements of the review using the following sub-headings in this order:

Objective: State an overarching review objective structured using the key components of the inclusion criteria (approximately one to 
two sentences).
Background: Briefly describe what is already known on the topic and what this review will add to the evidence-base (approximately 
two to three sentences).
Inclusion criteria: Summarize the inclusion criteria as it relates to the type of review being conducted. Present the information in 
one or two sentences –   under individual subheadings.NOT
Methods: List the key information sources searched (those that provided the majority of included studies), any limits placed on the 
scope of the search (e.g. language), and the date range, or the date of the last search. If the recommended JBI approach to critical 
appraisal, study selection, data extraction and data synthesis was used, simply state it as such (without naming the actual tool). 
Otherwise, briefly describe any notable deviations to the methodological approach taken (e.g. criteria used to exclude studies on the 
basis of methodological quality etc.).
Results: The bulk of the abstract should be reserved to convey the main results of the review.

As a general rule, report the number and type of included studies and participants, as well as any pertinent study 
characteristics. Summarize the overall quality of the included studies and notable aspects of risk of bias.
Report the results for all main outcomes (not only those that were statistically significant or clinically important). If meta-
analyses were conducted report the summary measures (estimated effect) and confidence intervals and ensure statistics 
are presented in a standard way. If a meta-analysis was proposed but not conducted, report the reason (e.g. clinical or 
methodological heterogeneity). Where possible, indicate the number of studies and participants for each main outcome. 
Describe the direction of the effect (e.g. lower, fewer, greater, more, etc.) in a way that is understandable to patients and 
health care professionals (i.e. which group was favored and the size of the effect) and indicate the measurement scale 
used, where applicable. 

Conclusions: Provide a conclusion based on a general interpretation of the results considering, for example, the methodological 
quality of the included studies and any limitations of the review. Briefly convey key implications for practice and/or research.
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3.4.3 GRADE 'Summary of Findings' table
The use of the GRADE approach is currently endorsed by JBI and JBI reviewers must use it regardless of the synthesis approach employed, meta-
analysis or narrative synthesis. The GRADE ‘Summary of Findings’ table should be presented immediately below the abstract. The GRADE ‘Summary 
of Findings’ table can be developed following the guidance in the  (Schunnemann et al. 2013). Links to resources and GRADE handbook support for 

 are available via the .using GRADE JBI Adelaide GRADE Centre

https://gdt.gradepro.org/app/handbook/handbook.html
https://jbi.global/grade/support
https://jbi.global/grade/support
https://jbi.global/grade
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3.4.4 Introduction
The introduction of the review report should provide explicit and comprehensive information regarding the justification (rationale) for the conduct of the 
review in the context of what was already known. Ideally, this section of the review report should be a revised, expanded, version of the introductory 
section from the review protocol. See Section 3.2.3 from the review protocol for further information regarding the content of the introduction.

The introduction should conclude with an overarching review objective that captures and aligns with the core elements/mnemonic of the inclusion 
criteria (e.g. PICO).  The stated objective should clearly indicate what the review project is trying to achieve. Vancouver style of referencing should be 
used throughout the protocol with superscript numbers without brackets, used for in-text citations.
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3.4.5 Review question(s)
The review question(s) should be explicitly stated in unambiguous terms. See the Section 3.2.2 of this Chapter for further information regarding the 
objectives and questions of a review of effectiveness. 
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3.4.6 Inclusion criteria
This section should describe the inclusion criteria used for the review. Information should be provided regarding the types of participants, types of 
interventions, comparators, types of outcomes, and types of studies actually considered and included in the review. See Section 3.2.4 for further 
details regarding specification of inclusion criteria in the systematic review report.
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3.4.7 Methods
This section of the review report is reserved for the methods used to conduct the review and should be presented under the relevant subheadings(See 
Sections 3.4.6.1 to Section 3.4.6.5), including any deviations from the method outlined in the  protocol. In empty reviews for example, this a priori
section should not refer to methods that were not performed.

Directly below the Methods heading provide the following information:

State and appropriately cite the JBI methodology that was employed in the conduct of the review and synthesis.
Refer to and cite the  protocol that was published, or accepted for publication (e.g. ‘in press’), in the .a priori JBI Evidence Synthesis
If the protocol has been registered with PROSPERO, provide registration information including registration number (e.g. 
PROSPERO CRD42015425226).

https://journals.lww.com/jbisrir/pages/default.aspx
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3.4.7.1 Search strategy
The search strategy section of a review report should provide explicit and clear information regarding all information sources that were actually used in 
the review, and the actual strategies used for searching. The review report should provide details regarding all information sources that were used in 
the review: electronic bibliographic databases; trial registers; relevant journals; websites of relevant organizations; etc. The review report, ideally, 
should specify all the details (a line-by-line description) of the actual search strategy used for each electronic bibliographic database used for the 
review and should be provided in an appendix. The review report should specify the timeframe for search, the date of last search for each database, 
and any language and date restrictions, with appropriate justifications.
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3.4.7.2 Study screening and selection
The review report should describe the actual process of study screening and for all stages of selection (based on title and abstract examination; based 
on full text examination) and the actual procedures used for solving disagreements between reviewers.
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3.4.7.3 Critical appraisal
The review report should specify the critical appraisal process and instruments that were actually used in the review process and the procedures for 
solving disagreements between reviewers. The review report should describe how the results of critical appraisal were used for the exclusion of 
studies from the review, if this is the case. The details of the decisions processes and criteria used for exclusion of studies based on results of critical 
appraisal should be explicitly provided. All details about the scoring systems and the cut-off scores for inclusion of studies in the review should be 
described and justified.
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3.4.7.4 Data extraction
The review report should specify the data extraction process and instruments that were used in the review process and the procedures for solving 
disagreements between reviewers.



115

3.4.7.5 Data synthesis
The review report should explicitly specify how the data were combined and reported. Essentially, the review report should provide the details about all 
preformed analyses and their justifications. The synthesis approaches by which studies were combined should be described in as much detail as is 
reasonably possible and to enable them to be reproduced.

If meta-analysis was performed, the review report should specify the details regarding the performed meta-analyses. The report should specify:

the objectives of the meta-analysis
the effect size used (OR, RR, etc.)
the meta-analysis model (fixed effects model or random effects model) and the justification
the meta-analysis method (Peto method etc.) and the justification
the statistical testing procedures used for the exploration of statistical heterogeneity (such as Q Cochran test) and the rules used for the 
interpretation of the results
the statistical indicator used for the quantification of statistical heterogeneity (such as I ) and the rules used for the interpretation of the results2

the performed sensitivity analyses
the performed subgroup analyses
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3.4.8 Results
This section of the review report has distinct sub-sections describing the process of study inclusion, the methodological quality of the eligible studies, 
detailed characteristics and description of the included studies and, importantly, the findings of the review and results of the synthesis processes.
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3.4.8.1 Study inclusion
This section should provide a narrative summary of the search results and selection process and results. The number of papers identified by the 
search strategy and the number of papers that were included and excluded should be stated.

A complete and accurate report should be provided regarding:

the number of studies identified by the search in diverse sources;
the number of studies excluded after the examination of title and abstract against inclusion criteria;
the number of full text articles retrieved for examination;
the number of studies excluded after full text examination against inclusion criteria;
the number of critically appraised studies;
the number of studies excluded after critical appraisal;
the final total number of included studies.

A flowchart using the PRISMA template for the reporting of the selection process should be included.

Ideally, a list of all excluded studies, excluded after full text examination and after critical appraisal, with the explicit reasons for exclusion, should be 
provided in appendices to the review. As a minimum, at least the list of studies excluded after critical appraisal and the reasons for exclusion should 
be reported. If no studies were excluded after critical appraisal then the list of all studies excluded after full text examination including the explicit 
reasons for exclusion, should be provided in appendices to the review.
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3.4.8.2 Methodological quality
The review report should report in a comprehensive manner, in narrative form and in tables, the results of risk of bias (methodological quality) 
assessments for each aspect of methodological quality (randomization; blinding; measurement; statistical analysis etc.) for each individual study and 
the overall risk of bias of the entire set of included studies. This section must provide an overarching statement of the quality of the included studies as 
a whole (i.e. low, moderate, high, etc.) and a narrative summary of the methodological quality of the included studies against each of the critical 
appraisal criteria, with a clear indication of the risks of bias present across the included studies (e.g. performance bias, detection bias etc.). Reporting 
can be supported (optional) by a table showing the results of the critical appraisal (see Table 3.1 for example). Where only few studies are identified, 
or there are specific items of interest from included studies, these should be addressed in the narrative also, particularly where studies were deficient, 
or particularly good.  Use of 'Unclear' and 'Not Applicable' should also be explained in the text.

Table 3.1. Critical appraisal results for included studies using the JBI-Critical Appraisal Checklist for randomised controlled trials

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Author(s) ref Y Y Y N Y U Y N Y U

Author(s) ref Y N Y Y Y U Y N/A Y Y

Y - Yes, N - No, U - Unclear, N/A - not applicable

If appraisal tools are not appended to the review report (citation only), the appraisal questions should be added as a footnote/caption to the table 
(Table 3.1) so readers can clearly interpret the information presented.
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3.4.8.3 Characteristics of included studies
This section should include a narrative summary of the details about the design and details of the included studies. Relevant characteristics of the 
included studies for which data were extracted and are needed to understand and interpret the results of the study should be synthesized in narrative. 
This includes the descriptive and demographic features (e.g. the country and setting of the study) of the included studies, as well as the main clinical 
characteristics, as they relate to the review objective and the inclusion criteria (e.g. PICOs). For example, in a review of effects, synthesize 
characteristics of the population, intervention, comparator, outcomes, and study design. Information on interventions should include treatment 
modalities and the amount, duration, frequency and intensity of the intervention any details related to the follow-up of the participants. Population 
characteristics should include the number of participants (i.e. study size) and demographic information such as age, gender and any information 
relevant to the specific review question (e.g. past medical history, diagnosis, co-morbidities).

Reviewers should provide an appendix of the review report summarized details of the included studies. The examination of the table of included 
studies should suffice to convince the readers that there is good match between the included studies and the inclusion criteria.
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3.4.8.4 Results and meta-analysis
This section should be organized in a meaningful way based on the review objectives and questions and types of interventions, comparators, 
outcomes and types of studies. This section should provide comprehensive information regarding the results of all performed meta-analyses and 
additional analyses such as sensitivity analysis and sub-group analysis. Point estimates and interval estimates (confidence intervals) should be 
reported. Before presenting any meta-analysis results, the conduct of meta-analyses should be justified; reviewers should explicitly provide 
commentaries regarding the clinical, methodological, and statistical heterogeneity of the studies included in meta-analyses and the appropriateness of 
conducting meta-analyses. Summary results from meta-analyses should be reported as summary point estimates and interval estimates. The meta-
analysis forest plots for all performed meta-analyses should be presented in this section. A narrative summary should complement the forest plots and 
provide additional commentaries and explanations for all performed meta-analyses (Munn et al 2014). 

Reviewers should report the funnel plot for publication bias if such assessment was appropriate and performed. Reviewers should include the results 
of assessment of risk of publication bias, including the results of statistical tests for publication bias, if such tests were used.

Even if meta-analysis is performed, a narrative summary should be included to supplement the technical details provided on the process and results of 
meta-analysis and to provide synthesis of data not captured in statistical meta-analysis.

If meta-analysis is not performed, a narrative summary should be included. The narrative summary should provide an overall summary of the findings 
of the included studies and their biases, strengths and limitations. The essence of narrative summary is that the results are summarized in words and 
in tables without any statistical meta-analysis. Textual commentaries and tables are used in order to summarize the results from the included studies 
and to provide context information for these results, thus facilitating understanding of the summarized results.
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3.4.9 Discussion
The aim of this section is to briefly summarize the main findings and then focus on the discussion of these results. Results should be discussed, 
compared and contrasted with what was already known from other sources, other than the review, usually at a minimum the literature mentioned in 
the background section, however, additional external literature may be discussed here in order to facilitate the understanding and positioning of the 
review results in a broader research and practice context. The applicability and generalizability of the review results should be discussed. The 
significance of the results should be discussed for individual studies and for meta-analyses. It is not enough to discuss the statistical significance of 
the results; the practical/clinical significance of the results should be discussed regardless of the statistical significance of the results. The minimum 
and maximum values for the scales of measurement or measurement instruments should be discussed and the values that are considered to 
represent the minimum important change from a clinical/practical point of view. 

This section should provide a presentation of the limitations of included studies and the limitations of the review process. Limitations of each included 
study (limitations in the design and conduct of the research, including risk of bias) should be discussed. Also, the limitations of entire set of included 
studies should be discussed in terms of common limitations (including risk of bias). All limitations, issues and problems noted in the review process 
related to the search, selection of study, critical appraisal, data extraction, and data synthesis, should be discussed. The impact of the limitations of 
the studies and of the review process on the applicability and generalizability of the results should be considered.
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3.4.10 Conclusions and recommendations
This section should include the overall conclusions of the review. The conclusions should provide direct answers to the review objectives/questions. 
These conclusions should be based only on the results of the review and directly inferred from the review results.

Recommendations for practice

This sub-section of Conclusions section should include the recommendations for practice inferred from the results of the review and inferred also 
based on the discussion of the generalizability of the results and the potential factors that may affect the applicability of results. Recommendations 
should be assigned a JBI Grade of Recommendation. Refer for the editorial by Munn 2015 for further discussion regarding the appropriateness of 
making recommendations in systematic reviews. 

Recommendations for research

This sub-section of Conclusions should include the recommendations for future research inferred from the results of the review, specifically, inferred 
from the limitations, issues and problems noted in the review process related to the search, selection of study, critical appraisal, data extraction, and 
data synthesis. 
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3.4.11 Conflicts and acknowledgements
Details of requirements in these sections are described in Section 1.6. of this Manual.
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3.4.12 Review Appendices
There are several required appendices for a JBI review:

Appendix 1: Search strategy

A detailed and complete search strategy for all of the major databases and other sites and sources searched must be appended.  Major 
databases that were searched must be identified, including the search platform used where necessary. All search filters with logic employed 
should be displayed, including the number of records returned.

Appendix 2: Data extraction instrument

The data extraction instrument used must be appended i.e JBI SUMARI Data Extraction Form.

Appendix 3:   List of excluded studies

Studies excluded following examination of the full-text should be listed along with their reason for exclusion at that stage (i.e. a mismatch with 
the inclusion criteria). This may be as a separate appendix or itemized in some fashion within the one appendix with those studies excluded 
at the critical appraisal stage. Reasons for exclusion following appraisal should be provided for each study (these reasons should relate to 
the methodological quality of the study, not study eligibility). 

Appendix 4: Table of included study characteristics

A table of included studies is required to provide quick reference to important details extracted from of the studies included in the review.
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1.  

Appendix 3.1: JBI Critical appraisal checklist for 
randomized controlled trials

JBI Critical Appraisal Checklist for Randomized Controlled Trials

Reviewer Date                                                                                                                                                                                   

Author   Year Record Number                                                                                                                                                                        

  Y
es

No Uncl
ear

NA

Was true randomization used for assignment of participants to treatment groups?

2. Was allocation to treatment groups concealed?

3. Were treatment groups similar at the baseline?

4. Were participants blind to treatment assignment?

5. Were those delivering treatment blind to treatment assignment?

6. Were outcomes assessors blind to treatment assignment?

7. Were treatment groups treated identically other than the intervention of interest?

8. Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analyzed?

9. Were participants analyzed in the groups to which they were randomized?

10. Were outcomes measured in the same way for treatment groups?

11. Were outcomes measured in a reliable way?

12. Was appropriate statistical analysis used?

13. Was the trial design appropriate, and any deviations from the standard RCT design (individual randomization, parallel groups) accounted for 
in the conduct and analysis of the trial?

Overall appraisal:             Include          Exclude          Seek further info  

Comments (Including reason for exclusion)
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1.  

1.  

1.  

1.  

1.  

1.  

Appendix 3.2: Discussion of JBI appraisal criteria for 
randomized controlled trials

Critical Appraisal Tool for RCTs (individual participants in parallel groups)

Answers: Yes, No, Unclear or Not Applicable

1.        Was true randomization used for assignment of participants to treatment groups?

The differences between participants included in compared groups constitutes a threat to the internal 
validity of a study exploring causal relationships. If participants are not allocated to treatment and control 
groups by random assignment there is a risk that the allocation is influenced by the known characteristics 
of the participants and these differences between the groups may distort the comparability of the groups. 
A true random assignment of participants to the groups means that a procedure is used that allocates the 
participants to groups purely based on chance, not influenced by the known characteristics of the 
participants. Check the details about the randomization procedure used for allocation of the participants 
to study groups. Was a true chance (random) procedure used? For example, was a list of random 
numbers used? Was a computer-generated list of random numbers used?

2.      Was allocation to groups concealed?

If those allocating participants to the compared groups are aware of which group is next in the allocation 
process, that is, treatment or control, there is a risk that they may deliberately and purposefully intervene 
in the allocation of patients by preferentially allocating patients to the treatment group or to the control 
group and therefore this may distort the implementation of allocation process indicated by the 
randomization and therefore the results of the study may be distorted. Concealment of allocation 
(allocation concealment) refers to procedures that prevent those allocating patients from knowing before 
allocation which treatment or control is next in the allocation process. Check the details about the 
procedure used for allocation concealment. Was an appropriate allocation concealment procedure used? 
For example, was central randomization used? Were sequentially numbered, opaque and sealed 
envelopes used? Were coded drug packs used?

3.      Were treatment groups similar at the baseline?

The differences between participants included in compared groups constitute a threat to the internal 
validity of a study exploring causal relationships. If there are differences between participants included in 
compared groups there is a risk of selection bias. If there are differences between participants included in 
the compared groups maybe the ‘effect’ cannot be attributed to the potential ‘cause’ (the examined 
intervention or treatment), as maybe it is plausible that the ‘effect’ may be explained by the differences 
between participants, that is, by selection bias. Check the characteristics reported for participants. Are 
the participants from the compared groups similar with regards to the characteristics that may explain the 
effect even in the absence of the ‘cause’, for example,  age, severity of the disease, stage of the disease, 
co-existing conditions and so on? Check the proportions of participants with specific relevant 
characteristics in the compared groups. Check the means of relevant measurements in the compared 
groups (pain scores; anxiety scores; etc.). [Note: Do NOT only consider the P-value for the statistical 
testing of the differences between groups with regards to the baseline characteristics.]

4.      Were participants blind to treatment assignment?

If participants are aware of their allocation to the treatment group or to the control group there is the risk 
that they may behave differently and respond or react differently to the intervention of interest or to the 
control intervention respectively compared to the situations when they are not aware of treatment 
allocation and therefore the results of the study may be distorted. Blinding of participants is used in order 
to minimize this risk. Blinding of the participants refers to procedures that prevent participants from 
knowing which group they are allocated. If blinding of participants is used, participants are not aware if 
they are in the group receiving the treatment of interest or if they are in any other group receiving the 
control interventions. Check the details reported in the article about the blinding of participants with 
regards to treatment assignment. Was an appropriate blinding procedure used? For example, were 
identical capsules or syringes used? Were identical devices used? Be aware of different terms used, 
blinding is sometimes also called masking.

5.      Were those delivering treatment blind to treatment assignment?

If those delivering treatment are aware of participants’ allocation to the treatment group or to the control 
group there is the risk that they may behave differently with the participants from the treatment group and 
the participants from the control group, or that they may treat them differently, compared to the situations 
when they are not aware of treatment allocation and this may influence the implementation of the 
compared treatments and the results of the study may be distorted. Blinding of those delivering treatment 
is used in order to minimize this risk. Blinding of those delivering treatment refers to procedures that 
prevent those delivering treatment from knowing which group they are treating, that is those delivering 
treatment are not aware if they are treating the group receiving the treatment of interest or if they are 
treating any other group receiving the control interventions. Check the details reported in the article about 
the blinding of those delivering treatment with regards to treatment assignment. Is there any information 
in the article about those delivering the treatment? Were those delivering the treatment unaware of the 
assignments of participants to the compared groups?
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1.  

1.  

6.      Were outcomes assessors blind to treatment assignment?

If those assessing the outcomes are aware of participants’ allocation to the treatment group or to the 
control group there is the risk that they may behave differently with the participants from the treatment 
group and the participants from the control group compared to the situations when they are not aware of 
treatment allocation and therefore there is the risk that the measurement of the outcomes may be 
distorted and the results of the study may be distorted. Blinding of outcomes assessors is used in order 
to minimize this risk. Check the details reported in the article about the blinding of outcomes assessors 
with regards to treatment assignment. Is there any information in the article about outcomes assessors? 
Were those assessing the treatment’s effects on outcomes unaware of the assignments of participants to 
the compared groups?

7.      Were treatment groups treated identically other than the intervention of interest?

In order to attribute the ‘effect’ to the ‘cause’ (the treatment or intervention of interest), assuming that 
there is no selection bias, there should be no other difference between the groups in terms of treatment 
or care received, other than the manipulated ‘cause’ (the treatment or intervention controlled by the 
researchers). If there are other exposures or treatments occurring at the same time with the ‘cause’ (the 
treatment or intervention of interest), other than the ‘cause’, then potentially the ‘effect’ cannot be 
attributed to the examined ‘cause’ (the investigated treatment), as it is plausible that the ‘effect’ may be 
explained by other exposures or treatments occurring at the same time with the ‘cause’ (the treatment of 
interest). Check the reported exposures or interventions received by the compared groups. Are there 
other exposures or treatments occurring at the same time with the ‘cause’? Is it plausible that the ‘effect’ 
may be explained by other exposures or treatments occurring at the same time with the ‘cause’? Is it 
clear that there is no other difference between the groups in terms of treatment or care received, other 
than the treatment or intervention of interest?

1.8.  Was follow up complete and if not, were differences between groups in terms of their follow 
up adequately described and analyzed?

For this question, follow up refers to the time period from the moment of random allocation (random 
assignment or randomization) to compared groups to the end time of the trial. This critical appraisal 
question asks if there is complete knowledge (measurements, observations etc.) for the entire duration of 
the trial as previously defined (that is, from the moment of random allocation to the end time of the trial), 
for all randomly allocated participants. If there is incomplete follow up, that is incomplete knowledge 
about all randomly allocated participants, this is known in the methodological literature as the post-
assignment attrition. As RCTs are not perfect, there is almost always post-assignment attrition, and the 
focus of this question is on the appropriate exploration of post-assignment attrition (description of loss to 
follow up, description of the reasons for loss to follow up, the estimation of the impact of loss to follow up 
on the effects etc.). If there are differences with regards to the loss to follow up between the compared 
groups in an RCT, these differences represent a threat to the internal validity of a randomized 
experimental study exploring causal effects, as these differences may provide a plausible alternative 
explanation for the observed ‘effect’ even in the absence of the ‘cause’ (the treatment or intervention of 
interest). When appraising an RCT, check if there were differences with regards to the loss to follow up 
between the compared groups. If follow up was incomplete (that is, there is incomplete information on all 
participants), examine the reported details about the strategies used in order to address incomplete 
follow up, such as descriptions of loss to follow up (absolute numbers; proportions; reasons for loss to 
follow up) and impact analyses (the analyses of the impact of loss to follow up on results). Was there a 
description of the incomplete follow up (number of participants and the specific reasons for loss to follow 
up)? It is important to note that with regards to loss to follow up, it is not enough to know the number of 
participants and the proportions of participants with incomplete data; the reasons for loss to follow up are 
essential in the analysis of risk of bias; even if the numbers and proportions of participants with 
incomplete data are similar or identical in compared groups, if the patterns of reasons for loss to follow 
up are different (for example, side effects caused by the intervention of interest, lost contact etc.), these 
may impose a risk of bias if not appropriately explored and considered in the analysis. If there are 
differences between groups with regards to the loss to follow up (numbers/proportions and reasons), was 
there an analysis of patterns of loss to follow up? If there are differences between the groups with 
regards to the loss to follow up, was there an analysis of the impact of the loss to follow up on the 
results? [Note: Question 8 is NOT about intention-to-treat (ITT) analysis; question 9 is about ITT analysis.]

1.9. Were participants analyzed in the groups to which they were randomized?

This question is about the intention-to-treat (ITT) analysis. There are different statistical analysis 
strategies available for the analysis of data from randomized controlled trials, such as intention-to-treat 
analysis (known also as intent to treat; abbreviated, ITT), per-protocol analysis, and as-treated analysis. 
In the ITT analysis the participants are analyzed in the groups to which they were randomized, 
regardless of whether they actually participated or not in those groups for the entire duration of the trial, 
received the experimental intervention or control intervention as planned or whether they were compliant 
or not with the planned experimental intervention or control intervention. The ITT analysis compares the 
outcomes for participants from the initial groups created by the initial random allocation of participants to 
those groups. Check if ITT was reported; check the details of the ITT. Were participants analyzed in the 
groups to which they were initially randomized, regardless of whether they actually participated in those 
groups, and regardless of whether they actually received the planned interventions? [Note: The ITT 
analysis is a type of statistical analysis recommended in the Consolidated Standards of Reporting Trials 
(CONSORT) statement on best practices in trials reporting, and it is considered a marker of good 
methodological quality of the analysis of results of a randomized trial. The ITT is estimating the effect of 
offering the intervention, that is, the effect of instructing the participants to use or take the intervention; 
the ITT it is not estimating the effect of actually receiving the intervention of interest.]
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10. Were outcomes measured in the same way for treatment groups?

If the outcome (the ‘effect’) is not measured in the same way in the compared groups there is a threat to 
the internal validity of a study exploring a causal relationship as the differences in outcome 
measurements may be confused with an effect of the treatment (the ‘cause’). Check if the outcomes 
were measured in the same way. Same instrument or scale used? Same measurement timing? Same 
measurement procedures and instructions?

11. Were outcomes measured in a reliable way?

Unreliability of outcome measurements is one threat that weakens the validity of inferences about the 
statistical relationship between the ‘cause’ and the ‘effect’ estimated in a study exploring causal effects. 
Unreliability of outcome measurements is one of the different plausible explanations for errors of 
statistical inference with regards to the existence and the magnitude of the effect determined by the 
treatment (‘cause’). Check the details about the reliability of measurement such as the number of raters, 
training of raters, the intra-rater reliability, and the inter-raters reliability within the study (not as reported 
in external sources). This question is about the reliability of the measurement performed in the study, it is 
not about the validity of the measurement instruments/scales used in the study. [Note: Two other 
important threats that weaken the validity of inferences about the statistical relationship between the 
‘cause’ and the ‘effect’ are low statistical power and the violation of the assumptions of statistical tests. 
These other two threats are explored within Question 12).]

12. Was appropriate statistical analysis used?

Inappropriate statistical analysis may cause errors of statistical inference with regards to the existence 
and the magnitude of the effect determined by the treatment (‘cause’). Low statistical power and the 
violation of the assumptions of statistical tests are two important threats that weaken the validity of 
inferences about the statistical relationship between the ‘cause’ and the ‘effect’. Check the following 
aspects: if the assumptions of statistical tests were respected; if appropriate statistical power analysis 
was performed; if appropriate effect sizes were used; if appropriate statistical procedures or methods 
were used given the number and type of dependent and independent variables, the number of study 
groups, the nature of the relationship between the groups (independent or dependent groups), and the 
objectives of statistical analysis (association between variables; prediction; survival analysis etc.).

13. Was the trial design appropriate for the topic, and any deviations from the standard RCT 
design accounted for in the conduct and analysis?

Certain RCT designs, such as the crossover RCT, should only be conducted when appropriate. 
Alternative designs may also present additional risks of bias if not accounted for in the design and 
analysis.

Crossover trials should only be conducted in people with a chronic, stable condition, where the 
intervention produces a short term effect (i.e. relief in symptoms). Crossover trials should ensure there is 
an appropriate period of washout between treatments.

Cluster RCTs randomize groups of individuals, forming ‘clusters.’ When we are assessing outcomes on 
an individual level in cluster trials, there are unit-of-analysis issues, as individuals within a cluster are 
correlated. This should be taken into account by the study authors when conducting analysis, and ideally 
authors will report the intra-cluster correlation coefficient.

Stepped-wedge RCTs may be appropriate when it is expected the intervention will do more good than 
harm, or due to logistical, practical or financial considerations in the roll out of a new treatment
/intervention. Data analysis in these trials should be conducted appropriately, taking into account the 
effects of time.
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Appendix 3.3: JBI Critical appraisal Checklist for Quasi-
Experimental Studies (non-randomized experimental 
studies)

JBI Critical Appraisal Checklist for Quasi-Experimental Studies 
(non-randomized experimental studies)

Reviewer Date                                                                                                                                                                                   

 

Author   Year Record Number                                                                                                                                                                              

 

  Yes No Unclear Not 
applicable

Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e. there is no confusion about which variable comes 
first)?

2. Were the participants included in any comparisons similar?

3. Were the participants included in any comparisons receiving similar treatment/care, other than the exposure or intervention of 
interest?

4. Was there a control group?

5. Were there multiple measurements of the outcome both pre and post the intervention/exposure?

6. Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and 
analyzed?

7. Were the outcomes of participants included in any comparisons measured in the same way?

8. Were outcomes measured in a reliable way?

9. Was appropriate statistical analysis used?

Overall appraisal:             Include          Exclude          Seek further info  

Comments (Including reason for exclusion)
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Appendix 3.4: Discussion of JBI appraisal criteria for Quasi-
Experimental Studies (non-randomized experimental 
studies)

Explanation for the critical appraisal tool for Quasi-Experimental Studies (experimental studies 
without random allocation)

Critical Appraisal Tool for Quasi-Experimental Studies 
(experimental studies without random allocation)

 

Answers: Yes, No, Unclear or Not Applicable

 1.      Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e. there is no confusion 
about which variable comes first)?

Ambiguity with regards to the temporal relationship of variables constitutes a threat to the internal validity 
of a study exploring causal relationships. The ‘cause’ (the independent variable, that is, the treatment or 
intervention of interest) should occur in time before the explored ‘effect’ (the dependent variable, which is 
the effect or outcome of interest). Check if it is clear which variable is manipulated as a potential cause. 
Check if it is clear which variable is measured as the effect of the potential cause. Is it clear that the 
‘cause’ was manipulated before the occurrence of the ‘effect’?

2. Were the participants included in any comparisons similar?

The differences between participants included in compared groups constitute a threat to the internal 
validity of a study exploring causal relationships. If there are differences between participants included in 
compared groups there is a risk of selection bias. If there are differences between participants included in 
the compared groups maybe the ‘effect’ cannot be attributed to the potential ‘cause’, as maybe it is 
plausible that the ‘effect’ may be explained by the differences between participants, that is, by selection 
bias. Check the characteristics reported for participants. Are the participants from the compared groups 
similar with regards to the characteristics that may explain the effect even in the absence of the ‘cause’, 
for example,  age, severity of the disease, stage of the disease, co-existing conditions and so on? [NOTE:
In one single group pre-test/post-test studies where the patients are the same (the same one group) in 
any pre-post comparisons, the answer to this question should be ‘yes.’]

3. Were the participants included in any comparisons receiving similar treatment/care, other than 
the exposure or intervention of interest?

In order to attribute the ‘effect’ to the ‘cause’ (the exposure or intervention of interest), assuming that 
there is no selection bias, there should be no other difference between the groups in terms of treatments 
or care received, other than the manipulated ‘cause’ (the intervention of interest). If there are other 
exposures or treatments occurring in the same time with the ‘cause’, other than the intervention of 
interest, then potentially the ‘effect’ cannot be attributed to the intervention of interest, as it is plausible 
that the ‘effect’ may be explained by other exposures or treatments, other than the intervention of 
interest, occurring in the same time with the intervention of interest. Check the reported exposures or 
interventions received by the compared groups. Are there other exposures or treatments occurring in the 
same time with the intervention of interest? Is it plausible that the ‘effect’ may be explained by other 
exposures or treatments occurring in the same time with the intervention of interest?

4. Was there a control group?

Control groups offer the conditions to explore what would have happened with groups exposed to other 
different treatments, other than to the potential ‘cause’ (the intervention of interest). The comparison of 
the treated group (the group exposed to the examined ‘cause’, that is, the group receiving the 
intervention of interest) with such other groups strengthens the examination of the causal 
plausibility.  The validity of causal inferences is strengthened in studies with at least one independent 
control group compared to studies without an independent control group. Check if there are independent, 
separate groups, used as control groups in the study. [Note: The control group should be an 
independent, separate control group, not the pre-test group in a single group pre-test post-test design.]

5. Were there multiple measurements of the outcome both pre and post the intervention
/exposure?
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In order to show that there is a change in the outcome (the ‘effect’) as a result of the intervention
/treatment (the ‘cause’) it is necessary to compare the results of measurement before and after the 
intervention/treatment. If there is no measurement before the treatment and only measurement after the 
treatment is available it is not known if there is a change after the treatment compared to before the 
treatment.  If multiple measurements are collected before the intervention/treatment is implemented then 
it is possible to explore the plausibility of alternative explanations other than the proposed ‘cause’ (the 
intervention of interest) for the observed ‘effect’, such as the naturally occurring changes in the absence 
of the ‘cause’, and changes of high (or low) scores towards less extreme values even in the absence of 
the ‘cause’ (sometimes called regression to the mean). If multiple measurements are collected after the 
intervention/treatment is implemented it is possible to explore the changes of the ‘effect’ in time in each 
group and to compare these changes across the groups. Check if measurements were collected before 
the intervention of interest was implemented. Were there multiple pre-test measurements? Check if 
measurements were collected after the intervention of interest was implemented. Were there multiple 
post-test measurements?

6. Was follow up complete and if not, were differences between groups in terms of their follow up 
adequately described and analyzed?

If there are differences with regards to the loss to follow up between the compared groups these 
differences represent a threat to the internal validity of a study exploring causal effects as these 
differences may provide a plausible alternative explanation for the observed ‘effect’ even in the absence 
of the ‘cause’ (the treatment or exposure of interest). Check if there were differences with regards to the 
loss to follow up between the compared groups. If follow up was incomplete (that is, there is incomplete 
information on all participants), examine the reported details about the strategies used in order to 
address incomplete follow up, such as descriptions of loss to follow up (absolute numbers; proportions; 
reasons for loss to follow up; patterns of loss to follow up) and impact analyses (the analyses of the 
impact of loss to follow up on results). Was there a description of the incomplete follow up (number of 
participants and the specific reasons for loss to follow up)? If there are differences between groups with 
regards to the loss to follow up, was there an analysis of patterns of loss to follow up? If there are 
differences between the groups with regards to the loss to follow up, was there an analysis of the impact 
of the loss to follow up on the results?

7. Were the outcomes of participants included in any comparisons measured in the same way?

If the outcome (the ‘effect’) is not measured in the same way in the compared groups there is a threat to 
the internal validity of a study exploring a causal relationship as the differences in outcome 
measurements may be confused with an effect of the treatment or intervention of interest (the ‘cause’). 
Check if the outcomes were measured in the same way. Same instrument or scale used? Same 
measurement timing? Same measurement procedures and instructions?

8. Were outcomes measured in a reliable way?

Unreliability of outcome measurements is one threat that weakens the validity of inferences about the 
statistical relationship between the ‘cause’ and the ‘effect’ estimated in a study exploring causal effects. 
Unreliability of outcome measurements is one of different plausible explanations for errors of statistical 
inference with regards to the existence and the magnitude of the effect determined by the treatment 
(‘cause’). Check the details about the reliability of measurement such as the number of raters, training of 
raters, the intra-rater reliability, and the inter-raters reliability within the study (not to external sources). 
This question is about the reliability of the measurement performed in the study, it is not about the validity 
of the measurement instruments/scales used in the study. [Note: Two other important threats that 
weaken the validity of inferences about the statistical relationship between the ‘cause’ and the ‘effect’ are 
low statistical power and the violation of the assumptions of statistical tests. These other threats are not 
explored within Question 8, these are explored within Question 9.]

9. Was appropriate statistical analysis used?

Inappropriate statistical analysis may cause errors of statistical inference with regards to the existence 
and the magnitude of the effect determined by the treatment (‘cause’). Low statistical power and the 
violation of the assumptions of statistical tests are two important threats that weakens the validity of 
inferences about the statistical relationship between the ‘cause’ and the ‘effect’. Check the following 
aspects: if the assumptions of statistical tests were respected; if appropriate statistical power analysis 
was performed; if appropriate effect sizes were used; if appropriate statistical procedures or methods 
were used given the number and type of dependent and independent variables, the number of study 
groups, the nature of the relationship between the groups (independent or dependent groups), and the 
objectives of statistical analysis (association between variables; prediction; survival analysis etc.).       
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4.1 Text and opinion reviews and evidence-based practice
An evidence-based healthcare approach plays a major role in the clinical decision-making process. Every 
decision made by a healthcare professional should be based on the best available evidence, clinical 
experience and patient preferences. The best available evidence is usually understood as statistically 
proven results of primary or secondary quantitative study. Over the last three decades, results from 
qualitative studies have also been considered as scientific evidence. However, in the absence of 
evidence derived from rigorous primary research studies, what are the options? What is the best 
available evidence when quantitative and qualitative studies are missing?

Expert opinion has a role to play in evidence-based health care, as it can be used to either complement 
empirical evidence or, in the absence of research studies, stand alone as the best available evidence. 
While rightly claimed not to be a product of ‘good’ science, expert opinion is empirically derived and 
mediated through the cognitive processes of practitioners who have been typically trained in scientific 
method. This is not to say that the superior quality of evidence derived from rigorous research is to be 
denied; rather, that in its absence, it is not appropriate to discount expert opinion as non-evidence. (The 
Joanna Briggs Institute, 2014)   

Text and opinion-based evidence (which may also be referred to as non-
research evidence) is drawn from expert opinions, consensus, current 
discourse, comments, assumptions or assertions that appear in various 
journals, magazines, monographs and reports. (The Joanna Briggs 
Institute, 2014)(Sackett et al, 1996)(Tonelli, 2006)(Woolf, 2006) An 
important feature of using opinion in evidence based practice “is to be 
explicit when opinion is used so that readers understand the basis for the 
recommendations and can make their own judgment about validity.” (W
oolf 2000, p.364)   It is also important to highlight that one expert 
opinion is not as valid as a synthesis of the opinion of a group of 
experts, as displayed in the formation of consensus guidelines.
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4.1.1 Evidence, the practice gap and re-consideration of 
textual evidence

Evidence based healthcare focuses on the need to use interventions that are supported by the most up-
to-date evidence or knowledge. Many clinical aspects of healthcare cannot be fully explored by evidence 
derived from quantitative and/or qualitative research designs alone, since many areas of clinical care are 
supported by clinicians’ tacit knowledge derived from their clinical experiences or the dominant 
healthcare discourse at the time of practice. (Jordan, Konno & Mu, 2011)  It is clearly recognized that 
diverse knowledge/evidence types are required to inform practice, and for this reason comprehensive 
systematic review methods have been formulated to explore not only the evidence on the effectiveness 
of interventions (“knowing what” type of evidence), but also evidence related to subjective human 
experiences, culture, values, ethics, health policy, or the accepted discourse at the time of practice 
(“knowing how” type of evidence). (Jordan, Konno & Mu, 2011)
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1.  

2.  

3.  

4.1.2 The synthesis of text and opinion
The synthesis of expert opinion findings within the systematic review process is not well recognized in 
mainstream evidence-based practice and it is acknowledged that efforts to appraise often conflicting 
opinions are tentative. However, in the absence of research studies, the use of a transparent systematic 
process to identify the best available evidence drawn from text and opinion can provide practical 
guidance to practitioners and policy makers. “Textual evidence should be understood as the narrative 
expression of clinical wisdom from health professionals.” (Jordan, Konno & Mu, 2011, p.19) It may also 
draw on the expertise of consumer representatives that are aligned with affiliated organizations.

For some clinical questions, there is an absence or paucity of quantitative and/or qualitative research 
studies, and in these situations, textual evidence can be promoted to understand narratively expressed 
experiences/tacit knowledge on a topic of interest. Textual evidence is, according to Mattingly (1991) and 
Worth (2008), the narrative expression of clinical wisdom from health professionals. Narrative knowledge 
does not fall into a conventional academic reasoning system of induction and deduction, but it is possible 
that health professionals can receive content-specific guidance and insights into how to improve their 
everyday practice based on the synthesis of textual evidence. This may also relate to the current 
discourse, or the verbal interchange of ideas that is grounded in language and in the context within which 
it occurs. Discourse in the professional and public domains is a source of knowledge that can be used to 
inform policy and clinical decision making.

When would you undertake a systematic review of text and opinion?

 There are broadly three indications for undertaking a review of text and opinion.

As an adjunct to a quantitative or qualitative review where there are no research studies 
identified.
As an adjunct to a comprehensive systematic review, where the text and opinion component 
may provide supplemental evidence to the quantitative or qualitative reviews. (An example of 
this is a comprehensive systematic review conducted on the best evidence for assisted bathing 
of older adults with dementia (Konno et al, 2013))
As a stand alone review to investigate:

People’s opinions/thoughts/conclusions
Discourse analysis
Policy analysis (an example of this is a systematic review looking at local and national policy 
and practice initiatives in relation to maternal mortality. McArthur & Lockwood, 2013))

The nature of textual or opinion based reviews is that they do not rely upon evidence in the form of 
primary research and, therefore, elements of the protocol will vary from reviews drawing on primary 
research as the types of papers of interest. However, the principals of developing a clearly documented 
protocol, incorporating a priori criteria and methods are – as for any systematic review – considered 
essential.
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4.2 Protocol development for reviews of textual, non-
research evidence

JBI systematic reviews of narrative, text and opinion-based evidence are conducted using the JBI 
System for the Unified Management, Assessment and Review of Information (SUMARI) which includes 
modules for reviews of different evidence types. The text and opinion module is designed to assist 
reviewers to appraise, extract and analyze and synthesize data from textual and expert opinion based 
evidence. To use the software, reviewers need to register through the JBI website and obtain a 
username and password.

Before developing their protocol, and to prevent review duplication, reviewers should search at least the 
Cochrane Library, , PubMed, and the PROSPERO database to establish whether JBI Evidence Synthesis
a similar protocol or review has recently been published. Reviewers should also establish whether the 
size of the evidence base warrants conducting the review. The importance of this first step in the 
systematic review process cannot be overstated. This is for two reasons:

(i) because the development of the background section in the review, which includes providing the 
rationale for the review and definition of key concepts, helps reviewers to define the scope of the review 
and establishes its value (i.e. its contribution to the evidence base and potential offerings to decision 
makers);

(ii) because a priori setting of inclusion and exclusion criteria reduces the risk of introducing bias into the 
review, thereby promoting validity of its findings.

This guidance for developing the protocol for a JBI systematic review of text and opinion-based evidence 
is organized to meet the structure/template requirements  for submission to the .  JBI Evidence Synthesis
An a-priori protocol must be developed before undertaking the review of text and opinion, and should 
contain the following sentence;

            “The objectives, inclusion criteria and methods for this text and opinion review were specified in 
advance and documented in a protocol.” (citation)  

For submission to the , US English spelling and the Vancouver style referencing JBI Evidence Synthesis
should be used. 

https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
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4.2.1 Title development and author information
The protocol title should be informative and give clear indication of the topic of the systematic 
review.  The title should always include the phrase “……: a systematic review protocol” to allow easy 
identification of the type of document it represents. All reviews using JBI methodologies require at least 
two reviewers in order to minimize reporting bias. The names of all reviewers, institutional affiliations and 
JBI center affiliations, and email address for the corresponding author must be included.
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4.2.2 Protocol title
While a number of mnemonics have been discussed in the sections on quantitative and qualitative 
protocol development, and can be used for text and opinion, not all elements necessarily apply to every 
text or opinion-based review, and use of mnemonics should be considered a guide rather than a policy.

The following are examples of titles:

1. Competencies and skills to enable effective care of severely obese patients undergoing bariatric 
surgery across a multi-disciplinary healthcare perspective: a systematic review protocol.

2. Policies that promote age-friendly cities and enhance the wellbeing of inner city dwelling older adults: a 
systematic review protocol.
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4.2.3 Background
The background should describe and situate the elements of the review, regardless of whether a 
particular mnemonic is used or not. The background should provide sufficient detail on each of the 
important elements of the review question to justify the conduct of the review and the choice of the 
various elements of the review. The author should particularly highlight the absence of scientific 
evidence, and verify the reasons for conducting a review of text and opinion.

JBI places significant emphasis on an extensive, comprehensive, clear and meaningful background 
section to every systematic review. Given the international circulation of systematic reviews, variations in 
local understandings of clinical practice, health service management and client or patient experiences 
need to be clearly stated. It is often as important to justify why elements are not to be included.
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4.2.4 Review objectives/questions
The objectives guide and direct the development of the specific review criteria. Clarity in the objectives 
and specificity in the review questions assists in developing a protocol, facilitates more effective 
searching, and provides a structure for the development of the full review report. The review objectives 
must be stated in full. Conventionally, a statement of the overall objective is made and elements of the 
review are then listed as review questions. With reviews of text and opinion, consideration needs to be 
given to the phrasing of objectives and specific questions as causal relationships are not established 
through evidence of this nature, hence cause and effect type questions should be avoided.

The review objectives or questions should reflect key elements of the inclusion criteria (see below).

 

Questions to consider:

Does the background cover all the population, phenomenon of interest and the context for the 
systematic review? Are operational definitions provided? Do systematic reviews already exist on 
the topic? Why is this review important? Are the review objectives/questions clearly defined?
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4.2.5 Inclusion criteria

Population/type of participants (P)

Describe the population, giving attention to whether specific characteristics of interest, such as age, 
gender, level of education or professional qualification are important to the question. These specific 
characteristics should be stated. Specific reference to population characteristics, either for inclusion or 
exclusion should be based on a clear justification rather than personal reasoning. The term population is 
used but not to imply that aspects of population pertinent to quantitative reviews such as sampling 
methods, sample sizes or homogeneity are either significant or appropriate in a review of text and 
opinion.

Pregnant and birthing women who received care from a skilled birth attendant within Cambodia, 
Thailand, Malaysia and Sri Lanka (McArthur & Lockwood, 2013)

Intervention / phenomena of interest (I)

Is there a specific intervention or phenomena of interest? As with other types of reviews, interventions 
may be broad areas of practice management, or specific, singular interventions. However, reviews of text 
or opinion may also reflect an interest in opinions around power, politics or other aspects of health care 
other than direct interventions, in which case, these should be described in detail.

The review will consider publications that describe: 1. The health system/service delivery structures and 
underlying policy; 2. The maternity care provided by a skilled birth attendant. (McArthur & Lockwood,  
2013)

Context (Co) / Consequence (Co)

It is important to consider the context, or the consequences (impact) which will be the focus of the review, 
and must be specified within the inclusion criteria.

The use of a comparator, or a specific outcome statement is not required, as in a textual systematic 
review there are no measurable outcomes – only the outcomes (or consequences) as reported from the 
synthesis of expert opinion in the absence of non-research evidence.

Types of publications

Reviews of text and opinion consider publications reporting on expert opinion, which may be from 
standards for clinical care, consensus guidelines, expert consensus, narrative case reports, literature 
reviews including expert opinion, published discussion papers, conference proceedings, government 
policy reports or reports accessed from web pages of professional organizations. 

This review considered government reports, expert opinion, discussion papers,

position papers, and other forms of text, published in the English language. Technical reports, statistical 
reports and epidemiological reports were excluded. (McArthur & Lockwood, 2013) 
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4.2.6 Search strategy
This section should flow naturally from the criteria that have been established to this point, and 
particularly from the objective and questions the review seeks to address. As reviews of opinion do not 
draw on published research as the principal designs of interest, the reference is to types of ‘text’ or 
‘narrative’ publications, rather than types of ‘studies’.

Searching for text and opinion evidence

As recommended in all JBI types of reviews, a three-step search strategy should be utilized, and detailed 
in this section of the protocol. A research librarian should be consulted to assist with development of a 
search strategy for textual evidence.

There are a range of databases that are relevant to finding expert opinion based literature. Examples 
include CINAHL, PubMed, CRD database from the NHS Centre for Reviews and Dissemination, 
University of York, PsycINFO, and National Guideline Clearing House. Grey literature searching is also of 
importance in a text and opinion review, depending on the clinical focus. Government websites, and 
contacting relevant organizations may also be beneficial in developing your search strategy. The search 
strategy of the published and unpublished literature also depends on the types of text specified in the 
inclusion criteria.

Search terms for text and opinion papers

Search filters are pre-tested strategies that identify articles based on criteria such as specified words in 
the title, abstract and keywords e.g. testimony, expert opinion. They can be of use to restrict the number 
of articles identified from the vast amount of literature in the major databases. Search filters look for 
sources according to relevance, not the quality of the article or citation itself. Quality judgments are 
performed separately and require skills in critical appraisal.

As with all types of systematic reviews conducted through JBI, the search strategy does need to reflect 
current international standards for best practice in literature searching. JBI SUMARI includes the 
following editable statement on searching:

The search strategy aims to find both published and unpublished studies. A three-step search strategy 
will be utilized in this review. An initial limited search of MEDLINE and CINAHL will be undertaken 
followed by analysis of the text words contained in the title and abstract, and of the index terms used to 
describe article. A second search using all identified keywords and index terms will then be undertaken 
across all included databases. Thirdly, the reference list of all identified reports and articles will be 
searched for additional studies. Studies published in #insert language(s)# will be considered for inclusion 
in this review. Studies published #insert dates# will be considered for inclusion in this review.

The databases to be searched include:

#insert text#

The search for unpublished studies will include:

#insert text#

Initial keywords to be used will be:

#insert text#

The protocol should also include a list of databases to be searched. If unpublished papers are to be 
included, the specific strategies to identify them are also described, and lists of key words per database 
are also recorded.
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4.2.7 Assessment of methodological quality
Expert opinion – whether expressed by an individual, by a learned body or by a group of experts in the 
form of a consensus guideline – draws on the experience of practitioners. It may also draw on the 
expertise of consumer representatives that are aligned with affiliated organizations. However, the opinion 
of experts is more than just their practical experience; it is based on their understanding of the knowledge 
and experience; moreover it is the expression of these opinions in writing, and publishing in journals, 
magazines, webpages, etc. So, we should also consider the risk of “speech bias” according to the 
circumstances in which they expressed their opinions.

Thus, validity in this context relates to the soundness of opinion in terms of its logic and its ability to 
convince, the authority of the source and the quality of the opinion that renders it supportable. Although 
expert opinion is non-research evidence, it is empirically derived and mediated through the cognitive 
processes of practitioners who have typically been trained in scientific methods.

The focus then of appraisal is on authenticity: specifically, authenticity of the opinion, its source, the 
possible motivating factors and how alternate opinions are addressed. It is also focused on the 
assessment of credibility of the expert voice, and decision as to whether the arguments are logical. The 
items of appraisal are standardized for this type of literature, while the methods are the same as for 
appraisal of any type of literature. Standardized appraisal criteria require the primary and secondary 
reviewer to meet or electronically discuss the criteria to ensure a common understanding, then to apply 
them individually to each paper. Once both primary and secondary reviewers have conducted appraisal, 
any discrepancies in opinion are discussed and a mutual decision agreed upon. It is JBI policy that all 
systematic reviews need to be critically appraised using the JBI SUMARI critical appraisal checklist for 
text and opinion papers.  
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4.2.8 Textual data extraction
This section of the protocol should detail what textual data is to be extracted and the tool that will be used 
for extracting that data. JBI reviewers are required to use the text and opinion data extraction tool which 
can be found in Appendix I. This template data extraction tool may be adapted by reviewers as required. 
Textual data extraction serves the same purpose across evidence types - as in the previous modules that 
considered quantitative, qualitative and economic evidence, extraction aims to facilitate the accurate 
retrieval of important data that can be identified from many papers and summarized into a single 
document. An extraction is a summary of the main details of the publication and should be conducted 
after carefully reading the publication. Textual data extraction incorporates several fields relating to the 
type of text, its authors and participants, then the content of the paper in the form of conclusions.

Textual data extraction involves transferring conclusions from the original publication using an approach 
agreed upon and standardized for the specific review. Thus, an agreed format is essential to minimize 
error, provide an historical record of decisions made about the data in terms of the review, and to 
become the data set for categorization and synthesis. Specifically, the reviewer is seeking to extract the 
conclusions drawn by the author or speaker and the argument that supports the conclusion. The 
supporting argument is usually a quotation from the source document and is cited by page number with 
the conclusion if using JBI SUMARI. Many text and opinion based reports do not report conclusions 
explicitly. It is for this reason that reviewers are required to read and re-read each paper closely to 
identify the conclusions to be generated into JBI SUMARI. Conclusions should be extracted as verbatim 
statements from the author. It is recommended that double textual data extraction is performed 
independently by two reviewers. This aims to reduce errors in textual data extraction, assisted by using a 
standardized extraction tool.
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4.2.9 Data synthesis
This section of the protocol should include details of how the extracted data will be synthesized. The aim 
of meta-aggregation is to: firstly, assemble conclusions; secondly, categorize these conclusions into 
categories based on similarity in meaning; and thirdly, to aggregate these to generate a set of statements 
that adequately represent that aggregation. These statements are referred to as synthesized findings and 
they can be used as a basis for evidence-based practice. In order to facilitate this process, as with 
ensuring a common understanding of the appraisal criteria and how they will be applied, reviewers need 
to discuss synthesis and work to common understandings on the assignment of categories, and 
assignment to synthesized findings.

JBI SUMARI describes a particular approach to the synthesis of textual papers. As with meta-
aggregation in the qualitative module, synthesis is a three-step analytical process undertaken within the 
text and opinion module. Textual papers will, where possible be pooled using JBI SUMARI. This involves 
the aggregation or synthesis of conclusions to generate a set of statements that represent that 
aggregation, through assembling and categorizing these conclusions on the basis of similarity in 
meaning. These categories are then subjected to a meta-synthesis in order to produce a single 
comprehensive set of synthesized findings that can be used as a basis for evidence-based practice. 
Where textual pooling is not possible the conclusions are presented in narrative form.

The aim of synthesis is for the reviewer to establish synthesized findings by bringing together key 
conclusions drawn from all of the included papers. The units of extraction in this process are specific 
conclusions stated by the author/speaker and the text that demonstrate the argument or basis of the 
conclusion. Conclusions are principal opinion statements embedded in the paper and are identified by 
the reviewer after examining the text in the paper. It is for this reason that reviewers are required to read 
and re-read the paper closely to identify the conclusions to be entered into JBI SUMARI. Conclusions 
should be extracted as verbatim statements from the author.

Assessing Confidence

The final synthesized findings will be graded according to the ConQual approach for establishing 
confidence in the output of textual synthesis and presented in a Summary of Findings table. (Munn et al, 
2014) The Summary of Findings table includes the major elements of the review and details how the 
ConQual score is developed. Included in the table is the title, population, phenomena of interest and 
context for the specific review.  Each synthesized finding from the review is then presented along with the 
type of research informing it, a score for dependability, credibility, and the overall ConQual score.
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4.2.10 References
Protocols are required to use the Vancouver referencing style. References should be numbered in the 
order in which they appear with superscript Arabic numerals in the order in which they appear in text. Full 
reference details should be listed in numerical order in the reference section.

More information about the Vancouver referencing style is detailed in: http://openjournals.net/files/Ref
/VANCOUVER%20Reference%20guide.pdf

Appendices

Appendices should be placed at the end of the protocol and be numbered with Roman numerals in the 
order in which they appear in text. Following the PRISMA-P, JBI protocols will now include a completed 
search strategy for one database as Appendix 1. The critical appraisal tool should only be appended if 
modified in some way, otherwise it should be referenced.  Data extraction tools should still be appended.

Does the protocol have any conflicts of interests and acknowledgments declared, appendices 
attached, and references in the Vancouver referencing style?

http://openjournals.net/files/Ref/VANCOUVER%20Reference%20guide.pdf
http://openjournals.net/files/Ref/VANCOUVER%20Reference%20guide.pdf
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4.3 The systematic review and synthesis of text and 
opinion data

This section provides further guidance on components that should be included in the final report of a JBI 
text and opinion review, and information regarding each component as found in JBI SUMARI. Please 
refer to publication criteria for the   for specific presentation requirements for JBI Evidence Synthesis
systematic review reports. For further information please refer to the  of the journal.Author Guidelines

All JBI systematic reviews are based on approved peer reviewed and published systematic review 
protocols. Deviations from approved protocols should be clearly justified in the report. JBI advocates 
approved peer reviewing of systematic review protocols as an essential part of a process to enhance the 
quality and transparency of systematic reviews.

Layout of the report

The systematic review protocol details how the review will be conducted, what outcomes are of interest 
and how the data will be presented. The systematic review report should be the follow up to an approved 
protocol – any deviations from the protocol need to be clearly detailed in the report, to maintain 
transparency. JBI SUMARI software provides a detailed framework for the necessary sections of a report.

The review report generated in JBI SUMARI can be exported as a word document which then requires 
editing. The tense needs to be changed from future to past tense, as the text used in the protocol is 
transferred into the subsequent report. All content must be reviewed and headings checked for 
relevancy, and references reviewed and finalized. Additional work will be required, to add narrative 
description and interpretation in the results section to develop the discussion, conclusions and inferences 
for research, practice and/or policy.

Briefly, a JBI review should contain the following sections:

Title

Reviewers

Executive summary (including Summary of Findings table; Keywords)

Background

Objectives/questions

Methods:

Inclusion criteria
Search strategy
Methodological quality assessment
Data extraction and synthesis method

Results

Description of studies (including PRISMA flow diagram)
Methodological quality
Findings of the review

Discussion

Conclusion

Implications for practice
Implications for research

Conflict of interest

Acknowledgements

References

Appendices

Appendix I: Search strategy
Appendix II:  Textual data extraction tool
Appendix III:  Articles excluded at full text appraisal with reasons
Appendix IV: Table of characteristics of included studies

https://journals.lww.com/jbisrir/pages/default.aspx
http://edmgr.ovid.com/jbisrir/accounts/ifauth.htm
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4.3.1 Title of systematic review
The title should be clear, explicit and reflect the core elements of the review. This should be the same as 
detailed in the protocol, with the phrase “…...: a systematic review.”
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4.3.2 Review authors
The names and the JBI affiliation should be listed for each reviewer. An email address should be 
provided for the corresponding author.
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4.3.3 Executive summary
The executive summary should be a comprehensive yet concise summary of the purpose, scope, 
methods, findings and implications of the systematic review. It should contain no abbreviations or 
references, be limited to 500 words and accurately reflect the review content. The executive summary 
includes the following headings:

Background

Objectives

Inclusion criteria

Participants
Intervention or Phenomena of interest
Context or Consequences
Types of text and opinion papers

Search strategy

Methodological quality

Data collection

Data synthesis

Results

Conclusions

Implications for practice

Implications for research

Keywords

Summary of findings table

Systematic reviews of text and opinion should consider presenting the final synthesized findings in a 
summary of findings table. This will be graded according to the ConQual approach for establishing 
confidence in the output of textual synthesis and presented in a Summary of Findings table. (Munn et al, 
2014)

Table 4.1 ConQual summary of findings table
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4.3.4 Main body of the report
The following sections should make up the main body of the report:

Background

Review objectives/questions

Inclusion criteria

Search strategy

Method of the review

Textual data extraction 

Textual data synthesis

Results

Discussion

Conclusion

References / Appendices

We will go into more detail with each section.
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4.3.4.1 Background
As discussed in the protocol section, JBI places significant emphasis on a comprehensive, clear and 
meaningful background section to every systematic review particularly given the international circulation 
of systematic reviews, variation in local understandings of clinical practice, health service management 
and client or patient experiences. It is recommended that all JBI systematic reviews should contain a 
sentence clearly indicating:  

‘ .’ (The reference should be This review was conducted according to an a priori published protocol
inserted for the appropriate citation in ).JBI Evidence Synthesis

This sentence should appear as the final line of the background/introduction section of the review report 
and complies with the recommendations for reporting of systematic reviews detailed in the PRISMA 
guidelines.

https://journals.lww.com/jbisrir/pages/default.aspx
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4.3.4.2 Review objectives/questions
As discussed previously in the protocol section, the objective(s) of the review should be clearly stated. 
Conventionally a statement of the overall objective should be made and elements of the review then 
listed as review questions.
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4.3.4.3 Inclusion criteria
As detailed in the protocol, the inclusion criteria used to determine consideration for inclusion should be 
stated.

Types of participants

There should be details about the type of individuals targeted including characteristics (e.g. age range), 
condition/diagnosis or health care issue (e.g. administration of medication in rural areas and the setting[s] 
in which the individuals are being managed). Again the decisions about the types of participants should 
have been justified in the background.

Types of interventions / phenomena of interest

There should be a list of all the interventions or phenomena of interest examined. In some cases it may 
be appropriate to list categories of interventions. This section should be concise as the background 
section provides the opportunity to describe the main aspects.

Context / Consequence

It is important to consider the context, or the consequences (impact) that will be the focus of the review.

Types of publications

This section should flow from the background. There should be a statement about the target type of text 
and opinion, e.g. medicine, nursing, physical therapy, education, psychology, sociology, etc.
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4.3.4.4 Search strategy

Developing a search strategy for opinion and text-based evidence

This section should document how the reviewers searched for relevant papers to include in the text and 
opinion review. The search strategy needs to be comprehensively reported. The search strategies for all 
of the databases searched should be presented sequentially in the single appendix. The timeframe 
chosen for the search should be justified and any language restrictions stated (e.g. only studies 
published in English were considered for inclusion). The databases that were searched must be listed 
along with the search dates. Any hand searching of relevant journals should be described by journal 
name and years searched. Author contact, if appropriate, should also be included with the results of that 
contact.
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4.3.4.5 Method of the review
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4.3.4.5.1 Assessment of methodological quality/critical 
appraisal

This section of the review should include the results of critical appraisal with the JBI critical appraisal 
checklist for text and opinion papers, embedded in the JBI SUMARI software. As discussed in the section 
on protocol development, it is JBI policy that textual evidence should be critically appraised using the text 
and opinion module. The primary and secondary reviewer should discuss each item of appraisal for each 
study design included in their review.

In particular, discussions should focus on what is considered acceptable to the needs of the review in 
terms of the characteristics of the text and opinion. The reviewers should be clear on what constitutes 
acceptable levels of information to allocate a positive appraisal compared with a negative, or response of 
‘unclear’ or ‘not applicable.’ This discussion should take place before conducting the appraisal as each 
publication in a review should be assessed independently by both reviewers. The critical appraisal tool 
should be referenced accordingly.

Critical appraisal of text or expert opinion

The focus on limiting bias to establish validity in the appraisal of quantitative studies is not possible when 
dealing with text and opinion. In appraisal of text, the opinions being raised are vetted, the credibility of 
the source investigated, the motives for the opinion examined, and the global context in terms of 
alternate or complementary views are considered.  

Validity in this context therefore relates to what is being said, the source and its credibility and logic; and 
consideration of the overt and covert motives at play. The explanation for the JBI SUMARI text and 
opinion critical appraisal tool is detailed further in Appendix I and II.

 Has the JBI SUMARI text and opinion critical appraisal tool been referenced correctly in 
the review? Have the results of critical appraisal been discussed? Where there any differences of 
opinion between the reviewers?
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4.3.4.5.2 Textual data extraction
This section of the review should include details of the types of data extracted for inclusion in the review. 
Data extraction begins with recording the type of text. Once data extraction of the background details is 
complete, the extraction becomes highly specific to the nature of the data of interest and the question 
being asked in the review. In JBI SUMARI, elements of data extraction are undertaken through the text 
and opinion analytical module, and the data extracted is automatically transferred to the exported report.

Extracting data from text and opinion

As detailed in the protocol section, this section of the review should include details of the types of data 
extracted for inclusion in the review. An extraction in JBI SUMARI includes fields relating to the type of 
text, its authors and participants, and the content of the paper.  Textual data (conclusions) are extracted 
from papers included in the review using the standardized data extraction tool for text and opinion 
reviews. The data extracted will include specific details about the phenomena of interest, populations, 
and any outcomes of significance to the review question and specific objectives.

It is recommended that double textual data extraction is performed independently by two reviewers.  

The specific fields and types of text to extract are as follows: (see Appendix III)

1. Types of text

The type of opinion that is being extracted, for example, an expert opinion, a consensus guideline, 
conference proceedings, policy reports or reports accessed from web pages of professional 
organizations. 

2. Population represented

To whom the paper refers or relates.

3. Setting / Context (may be clinical, cultural or geographical)

Setting is the specific location where the opinion was written, for example, a nursing home, a hospital or 
a dementia specific ward in a sub-acute hospital. Some papers will have no setting at all.

The geographical context is the location of the author(s) – be as specific as possible, for example 
Poland, Austria, or rural New Zealand.

The cultural context is the cultural features in the publication setting, such as, but not limited to, time 
period (16th Century); ethnic groupings (indigenous Australians); age groupings (e.g. older people living 
in the community); or socio-economic groups (e.g. working class). When entering information it is 
important to be as specific as possible. This data should identify cultural features such as time period, 
employment, lifestyle, ethnicity, age, gender, and socio-economic class or context.

4. Stated allegiance/position

A short statement from the expert voice summarizing the main thrust of the publication.

5. Conclusion (with illustration from text and page number)

Use this field to describe the main finding/s of the publication. This includes an assessment of the clarity 
of the argument’s presentation and logic. Is other evidence provided to support assumptions and 
conclusions? Is it based on clinical or life experience?

Levels of credibility (Unequivocal/Credible/Not Supported) can be assigned in this section (see further 
detail in data synthesis section)

6. Reviewer’s conclusion

Use this field to summarize the strengths and weaknesses of the paper.

7. Notes

This section of the report should include any other notes the reviewer wants to make. It may also include 
techniques that have been used to analyze the data, e.g. named software program.

Has the NOTARI data extraction tool been appended to the review? Have all of the extracted 
findings been discussed and assigned levels of credibility in the review?
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4.3.4.5.3 Textual data synthesis
As the process relates to textual findings rather than numeric data, the need for methodological 
homogeneity – so important in the meta-analysis of the results of quantitative studies – is not a 
consideration.

This section of the report should include how the findings were synthesized. Where meta-aggregation is 
possible, textual findings should be pooled using JBI SUMARI. The units of extraction in this process are 
specific conclusions stated by the author/speaker and the text that demonstrate the argument or basis of 
the conclusion. Conclusions are principal opinion statements embedded in the paper and are identified 
by the reviewer after examining the text in the paper; the conclusion is the claim or assertion of the 
author. It is for this reason that reviewers are required to read and re-read the paper closely to identify 
the conclusions to be entered into JBI SUMARI. Conclusions should be extracted as verbatim statements 
from the author.

The processes for categorization and formulating synthesized ndings mirror that of the JBI SUMARI 
qualitative module. For a more detailed discussion of synthesis, reviewers are encouraged to read the 
section on data synthesis for qualitative studies.

Data synthesis should involve the aggregation or synthesis of findings to generate a set of statements 
that represent that aggregation, through assembling the findings rated according to their credibility, and 
categorizing these findings on the basis of similarity in meaning. These categories should then be 
subjected to a meta-synthesis in order to produce a single comprehensive set of synthesized findings 
that can be used as a basis for evidence-based practice. Where textual pooling is not possible the 
findings can be presented in narrative form.

Prior to carrying out data synthesis, reviewers first need to establish, and then document:

-          their own rules for setting up categories

-          how to assign conclusions (findings) to categories

-          how to aggregate categories into synthesized findings.

In JBI SUMARI, a reviewer can add conclusions to a study after an extraction is completed on that paper.

The JBI approach to synthesizing the conclusions of textual or non-research studies requires reviewers 
to consider the credibility (logic, authenticity) of each report as a source of guidance for practice; identify 
and extract the conclusions from papers included in the review; and to aggregate these conclusions as 
synthesized findings.

The most complex problem in synthesizing textual data is agreeing on and communicating techniques to 
compare the conclusions of each publication. The JBI approach uses the SUMARI analytical module for 
the meta-synthesis of opinion and text. This process involves categorizing and re-categorizing the 
conclusions of two or more studies to develop synthesized ndings. Reviewers should also document 
these decisions and their rationale in the systematic review report.

Many text- and opinion-based reports do not state conclusions explicitly. It is for this reason that 
reviewers are required to read and re-read each paper closely to identify the conclusions to be generated 
into JBI SUMARI.

Each conclusion/finding should be assigned a level of credibility, based on the congruency of the finding 
with supporting data from the paper where the finding was found. Textual evidence has three levels of 
credibility; thus, the reviewer is required to determine if, when comparing the Conclusion with the 
argument the Conclusion represents evidence that is:

Unequivocal - relates to evidence beyond reasonable doubt which may include conclusions that are 
matter of fact, directly reported/observed and not open to challenge

Credible - relates to those conclusions that are, albeit interpretations, plausible in light of the data and 
theoretical framework.

Not Supported - is when the findings are not supported by the data

In the systematic review report, it may be set out in the following way.

Papers were pooled using JBI SUMARI. This involved a three stage process:

1. Extraction of Level 1 author’s conclusions from full text articles and rating each according to its 
assessed validity (unequivocal, credible, not supported).

2. Categories were developed and assigned (Level 2 conclusions) based on similarity of meaning of 
Level 1 conclusions.

3. A set of synthesized conclusions were developed (Level 3 conclusions) after subjecting the categories 
to meta-synthesis. This represents the meta-aggregation of Level 1 and Level 2 conclusions.
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4. Recommendations for practice and research were developed from the meta-syntheses and graded 
according to .JBI Grades of Recommendation

 Have all of the conclusions been extracted from the included papers? Do all of the conclusions 
have illustrations? Do all of the conclusions have levels of credibility assigned to them?

https://jbi.global/sites/default/files/2019-05/JBI-grades-of-recommendation_2014.pdf
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4.3.4.6 Results
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4.3.4.6.1 Description of publications
The presentation of results should identify how many studies were identified and selected. There should 
be a narrative description of the search decision process accompanied by the search decision flowchart. 
This section should include the type and number of papers identified by the search and the number of 
studies that were included and excluded from the review.  A flowchart of this is shown in Figure 4.1. A 
flowchart of search results

The results section should be framed in such a way that as a minimum, the following fields are described 
or given consideration by the reviewers in preparing their systematic review report:

Papers: Number of studies identified, number of retrieved papers, number of appraised papers, number 
of excluded papers and overview of reasons for exclusion, and number of included papers.

The results section then focuses on providing a detailed description of the results of the review. Where a 
systematic review has several foci, the results should be presented in a logical, structured way, relevant 
to the specific questions. The role of tables and appendices should not be overlooked. Adding extensive 
detail on studies in the results section may ‘crowd’ the findings, making them less accessible to readers, 
hence the use of tables, graphs and in text reference to specific appendices is encouraged.
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4.3.4.6.2 Methodological quality
This section should focus on the methodological quality as determined by the JBI SUMARI text and 
opinion critical appraisal checklist. There should be a narrative summary of the overall methodological 
quality of the included studies, which can be supported by a table showing the overall results of the 
critical appraisal. (See Table 4.2 for example) 

Y – Yes, N – No, U – Unclear

Table 4.2 Final methodological quality assessment table
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4.3.4.6.3 Findings of the review
There is no standardized international approach to structuring how the findings of systematic reviews of 
textual or non-research evidence should be reported. The audience for the review should be considered 
when structuring and writing up the findings. Meta-Aggregative Flowcharts  represent a specific item of 
analysis that can be incorporated into the results section of a review. However, the results are more than 
the Meta-Aggregative Flowcharts, and whether it is structured based on the intervention of interest, or 
some other structure, the content of this section needs to present the results with clarity using the 
available tools supported by textual descriptions.

Given there is no clear international standard or agreement on the structure or key components of this 
section of a review report, and the level of variation evident in published systematic reviews, the 
parameters described in this section should be considered as guidance for consideration rather than a 
prescription.

The results section then focuses on providing a detailed description of the results of the review. For 
clarity and consistency of presentation, JBI recommends that the reviewers, in discussion with their 
review panel give consideration to whether the ndings can be reported under the outcomes specified in 
the protocol.

Where a systematic review seeks to address multiple questions, the results may be structured in such a 
way that particular outcomes are presented under specific questions.

When all conclusions and supporting illustrative data have been identified, the reviewer needs to read all 
of the conclusions and identify similarities that can then be used to create categories of more than one 
finding.

Categorization is the first step in aggregating conclusions and moves from a focus on individual papers to 
consideration of all conclusions for all papers included in the review. Categorization is based on similarity 
in meaning as determined by the reviewers. Once categories have been established, they are read and 
re-read in light of the findings, their illustrations and in discussion between reviewers to establish 
synthesized findings. JBI SUMARI sorts the data into a meta-aggregative flowchart, when allocation of 
categories to synthesized findings (a set of statements that adequately represent the data) is completed. 
(see ) These statements can be used as a basis for evidence-based practice.Figure 4.2

Figure 4.2: Example of a meta-aggregative flowchart (Stephen et al, 2014)
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4.3.4.7 Discussion
This section should provide a detailed discussion of issues arising from the conduct of the review, as well 
as a discussion of the findings of the review, and to demonstrate the significance of the review findings in 
relation to practice and research. Areas that may be addressed include:

-          A summary of the major findings of the review

-          Issues related to the quality of the research within the area of interest (such as poor indexing)

-          Other issues of relevance

-          Implications for practice and research, including recommendations for the future

-          Potential limitations of the systematic review (such as a narrow search timeframe or other 
restrictions).

The discussion does not bring in new literature or findings that have not been reported in the results 
section but does seek to establish a line of argument based on the findings regarding the phenomenon of 
interest, or its impact on the outcomes identified in the protocol.
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4.3.4.8 Conclusions
This section should begin with an overall conclusion based on the results. The conclusions drawn should 
match the review objective/question.

Implications for practice

Where evidence is of a sufficient level, appropriate recommendations should be made. The implications 
must be based on the documented results, not reviewer opinion. Recommendations must be clear, 
concise and unambiguous, and assigned a JBI Grade of Recommendation. This will be based on a 
consideration of the conclusions (whether a mixture of unequivocal, credible or not supported), and be 
reported as Grade A (a ‘strong’ recommendation) or Grade B (a ‘weak’ recommendation). (The Joanna 
Briggs Institute, 2014)

Implications for research

All implications for research must be derived from the results of the review, based on identified gaps, or 
on areas of weakness in the literature such as professional credibility of the authors. Implications for 
research should avoid generalized statements calling for further research, but should be linked to specific 
issues (such as longer follow up periods). Recommendations must be clear, concise and unambiguous.
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4.3.4.9 References
For publication in the , all references should be listed in full using the Vancouver JBI Evidence Synthesis
referencing style, in the order in which they appear in the review. Abbreviated journal titles must be used 
in accordance with the United States National Library of Medicine.

https://journals.lww.com/jbisrir/pages/default.aspx


170

4.3.5 Appendices
Appendices should be numbered using Roman numerals in the order in which they have been referred to 
in the body of the text. While reviewers may choose to develop additional appendices for details that are 
unfeasible to present in the main body of the report, there are two required appendices for a JBI text and 
opinion review:

Appendix I: Search strategy

A detailed and complete search strategy for all of the major databases and other sites and sources 
searched must be appended.  Major databases that were searched must be identified, including the 
search platform used where necessary. All search filters with logic employed should be displayed, 
including the number of records returned.

Appendix II: Data extraction instrument

The data extraction instrument used must be appended (see the template in Appendix 4.3)

Appendix III: Excluded studies

Insert table of excluded studies. Where studies have been excluded based on not meeting inclusion 
criteria or being of insufficient quality, these need to be listed separately.

Appendix IV: List of study findings / conclusions / characteristics of included studies

A table of included studies is crucial to allow a snapshot of the studies included in the review.
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Appendix 4.1: JBI Critical Appraisal Checklist for Text and 
Opinion Papers
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Appendix 4.2: Explanation of Text and Expert Opinion 
critical appraisal tool

Answers: Yes, No, Unclear or Not/Applicable

1.  Is the source of the opinion clearly identified?

Is there a named author? Unnamed editorial pieces in journals or newspapers, or magazines give 
broader licence for comment, however authorship should be identifiable.

2.  Does the source of opinion have standing in the field of expertise?

The qualifications, current appointment and current affiliations with specific groups need to be stated in 
the publication and the reviewer needs to be satisfied that the author(s) has some standing within the 
field.

3.  Are the interests of the relevant population the central focus of the opinion?

The aim of this question is to establish the author’s purpose in writing the paper by considering the 
intended audience. If the review topic is related to a clinical intervention, or aspect of health care delivery, 
a focus on health outcomes will be pertinent to the review. However, if for example the review is focused 
on addressing an issue of inter-professional behaviour or power relations, a focus on the relevant groups 
is desired and applicable. Therefore this question should be answered in context with the purpose of the 
review.

4.  Is the stated position the result of an analytical process, and is there logic in the opinion expressed?

In order to establish the clarity or otherwise of the rationale or basis for the opinion, give consideration to 
the direction of the main lines of argument. Questions to pose of each textual paper include: What are 
the main points in the conclusions or recommendations? What arguments does the author use to support 
the main points? Is the argument logical? Have important terms been clearly dened? Do the arguments 
support the main points?

5.  Is there reference to the extant literature?

If there is reference to the extant literature, is it a non-biased, inclusive representation, or is it a non-
critical description of content specifically supportive of the line of argument being put forward? These 
considerations will highlight the robustness of how cited literature was managed.

6.   Is any incongruence with the literature/sources logically defended?

Is there any reference provided in the text to ascertain if the opinion expressed has wider support? 
Consider also if the author demonstrated awareness of alternate or dominant opinions in the literature 
and provided an informed defence of their position as it relates to other or similar discourses.
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Appendix 4.3: Textual data extraction form for text and 
opinion publications
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5.1 Introduction to systematic reviews of prevalence and 
incidence

The amount of literature in the health and social fields has increased at an exponential rate over the last 
30 years and each year hundreds of thousands of new articles are being published in social and health 
journals. This increase in research output has been paralleled with a growing focus on the need for 
healthcare decisions, policies and funding to be based on the best available evidence, with consideration 
of patient preferences, clinical expertise and available resources. This need to base health and social 
care policy on evidence from research is now well-accepted internationally and is seen as the ideal way 
to practice healthcare.  However, in real world settings this is not always the case.

There are many barriers that inhibit the uptake of research evidence into practice, one of which is the 
difficulty for the practicing professional to keep up to date with the expanding body of literature.  The 
systematic review of evidence has been proposed and is well now accepted as the best method to 
summarize the literature relating to a certain social or healthcare topic.  The systematic review is a type 
of research design that provides a reliable summary of the literature to assist health professionals to 
keep up to date. Key features of a systematic review include the creation of an a priori protocol, clear 
inclusion criteria, a structured and systematic search process, critical appraisal of studies, and a formal 
process of data extraction followed by methods to synthesize, or combine, this data. In this way, 
systematic reviews extend beyond the subjective, narrative reporting characteristics of a traditional 
literature review to provide a comprehensive, rigorous and transparent synthesis of the literature on a 
certain topic.

Historically reviews have focused on the synthesis of evidence of effects, particularly trying to establish 
the effectiveness of various treatments on social and health outcomes. However, decisions made in 
social and health care require more information than can be provided by the simple question ‘does this 
work?’ As systematic review methodology has evolved so have the types of evidence that have been 
synthesized using this approach. There now exists methods and guidance for conducting reviews of 
various forms of evidence, including qualitative research, cost data, diagnostics, prognostics, harms and 
risk.

Whilst the steps included in the systematic review process are mirrored across the various types of 
evidence, there are important considerations that need to be taken into account when conducting a 
systematic review pertaining to the type of research to be synthesized. There are established methods 
for conducting meta-analyses of randomized controlled trials and some observational study designs. 
However, no clear guidance currently exists on synthesizing frequency data from incidence and 
prevalence estimates. This chapter seeks to fill this gap by outlining methods and guidance for an 
emerging type of systematic review, that of prevalence and incidence data.  Prevalence and incidence 
data systematic reviews are becoming more important as policy makers realize the usefulness of 
syntheses of this type of information. Synthesis of this type of information has the potential to better 
inform social and healthcare professionals, policy makers and consumers in decisions made relating to a 
range of healthcare decisions, but particularly regarding the burden of healthcare both now and in to the 
future. This chapter provides comprehensive guidance to authors wishing to conduct systematic reviews 
on prevalence and incidence data. 
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5.2 Study designs reporting prevalence and incidence data
Now that the measures of prevalence and incidence of disease have been discussed, it is important to 
detail the kinds of studies that are useful in obtaining this kind of data. Whilst randomized controlled trials 
(RCTs) are the best study design to answer questions of the effectiveness of interventions due to their 
ability to determine causality, they are not ideally suited to provide data of rates and patterns of disease 
occurrence. Having said that, certain prevalence or incidence data can be gleaned from RCTs, as 
discussed further below.

To address issues regarding prevalence and incidence, epidemiological study designs, such as those 
classified under the term observational and descriptive studies, are required. Observational studies do 
not involve manipulation on the part of the researcher. These studies rely on the natural or ‘ecological’ 
events of exposures and disease, where the researcher simply observes certain characteristics of the 
sample population as they occur “naturally”, and records the relevant data. Observational studies can 
therefore be distinguished from experimental or quasi-experimental studies such as RCTs and controlled 
clinical trials, where there is manipulation of the independent variable (or the intervention) by the 
researcher. Observational studies have a number of advantages over experimental study designs and 
are particularly valuable in instances where conduct of an RCT is unethical. It is certainly unethical to 
conduct an RCT to investigate the effects of a variable that is thought to be harmful, such as the effect of 
alcohol use during pregnancy for example, or the effect of asbestos exposure. Questions such as these 
can only be addressed using observational studies, where an exposure, behavior or event occurs and 
the researcher observes participants over time to investigate any outcomes.

Observational studies address questions such as: how many people have the disease? Who is getting 
the disease? Where is the disease occurring? This kind of information is particularly valuable for 
governments when making decisions regarding health policy and planning. Furthermore, observational 
studies can often be used to infer correlations between two variables, for example, between a variable 
such as an exposure, risk factor or protective factor, and a disease outcome. Data from observational 
studies can therefore be useful in enabling the formation of hypotheses regarding risk or preventive 
factors in disease development and progression. It is important to note that these studies are not able to 
determine causality; rather they are able only to infer correlations or relationships between variables. 

Observational study designs include prospective and retrospective cohort studies, case-control studies, 
cross-sectional studies, case series and case reports, and can be broken down into the broad categories 
of analytical studies and descriptive studies. Generally, descriptive studies describe the occurrence
/presence of an outcome only, whereas analytical studies describe the relationship between a variable 
and an outcome. Some observational studies may report both analytic and descriptive data particularly in 
the case of certain case-studies and cross-sectional studies. Due to the nature of observational study 
designs, they are more at risk of confounding factors and different sources of bias that are unavoidable, 
which will be discussed further below. Despite this, observational studies are essential in answering 
questions of prevalence and incidence.
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5.3 Systematic reviews of prevalence and incidence
The systematic review of prevalence and incidence data is important in the description of the 
geographical distribution of a variable, variation between subgroups (such as gender) and informing 
health care planning and resource allocation. Pooling of such data is necessary to monitor trends in 
disease burden and emergence and to contribute to the design of further etiological studies. Systematic 
reviews are of particular relevance where individual studies are limited by small sample sizes. The 
systematic review of studies to answer questions of prevalence and incidence data still follow the same 
basic principles of systematic review of other types of data. A protocol must be written for the conduct of 
the systematic review, comprehensive searching must be performed and critical appraisal of retrieved 
studies must be carried out. 
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5.3.1 Indications for systematic reviews of prevalence and 
incidence

There are many reasons to do a review of these types of data, including the following:

They assist in answering questions of global disease burden
Help to measure global design burden ( incidence data can be used to determine disability 
adjusted life years)
In cases where it is not practical to do a large global survey
Questions larger than a national scale
Cumulative meta-analysis can show changes and trends over time,  and can highlight emerging 
or decreasing diseases
Assists policy makers and funding models
Informs geographical distributions and comparisons of subgroups
Inform healthcare professionals of diseases and symptoms of disease
Can compare prevalence between groups
Inform further research priorities

The methods outlined in this book relate to systematic reviews of prevalence and incidence data.  The 
data that is to be synthesized is therefore proportional data; that is, proportions (often percentages) of a 
population experiencing the particular disease or condition. However, the methods can be applied more 
broadly than this and do not necessarily need to focus on a disease. There are examples of reviews that 
have been conducted addressing issues such as the prevalence and incidence of medication errors, (Mill

) claustrophobic reactions in magnetic resonance er, Robinson, Lubomski, Rinke, & Pronovost, 2007
imaging, ( ) barriers to adherence with treatment (Munn, Moola, Lisy, Riitano, & Murphy, 2014 Mills et al., 

), and electronic health record adoption.( )2006 Rao et al., 2008



180

5.4 Developing a review protocol
A systematic review protocol is important because it pre-defines the objectives and methods of the 
systematic review. It is a systematic approach to the conduct and report of the review that allows 
transparency of the process, which in turn allows the reader to see how the findings and 
recommendations were arrived at. The protocol details the criteria the reviewers will use to include and 
exclude studies, to identify what data is important and how it will be extracted and synthesized. A 
protocol provides the plan or proposal for the systematic review and as such is important in restricting the 
presence of reporting bias. Any deviations between the protocol and systematic review report should be 
discussed in the systematic review report.

This section outlines the components of a systematic review protocol of prevalence and incidence 
evidence and provides guidance on the information that each component should contain. Specifically, it 
provides guidance on each of the following components: title page, title development, background, 
review objectives/questions, inclusion criteria, search strategy, critical appraisal, data extraction, data 
synthesis, narrative summary, conflict of interest, acknowledgements, references, and appendices. This 
guidance is based on the JBI approach to systematic reviews of prevalence and incidence. 
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5.4.1 Protocol and review title
The title should be clear, explicit and reflect the core elements of the protocol. Titles should not be 
phrased as questions or conclusions and there should be congruency between the title, review objectives
/questions and inclusion criteria. The title needs to include the phrase ‘A systematic review protocol’. 

The title should give an indication on the type of data that will be reported (descriptive, analytical or a 
combination of both) by including the epidemiological indicator or a term that reflects the analysis that will 
be used to measure the variables of interest. Generally, measures of disease should appear in the title 
(prevalence, incidence).

The factors or events of interest (health condition or disease of interest) are defined by the time period, 
the place and the population at risk. Accordingly, the title should specify the defining characteristics of the 
population (i.e., gender, age) as well as the place and time of occurrence where relevant.

For example: ‘ : A systematic review Prevalence and incidence of depression amongst adolescents
protocol.’ 

http://jama.ama-assn.org/content/291/23/2847.short
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5.4.2 Review question
The review  question(s) must be clearly stated.

The overarching aim of reviews of prevalence and incidence data is to report on the frequency, 
distribution and determinants of specific factors, health states or conditions in a defined population. 

Reviews that aim to describe the distribution of existing variables or seek to answer the question: how 
common is a particular disease or condition in a specific group of individuals?’ are often classified as 
descriptive and will utilise measures of prevalence and incidence to answer such lines of enquiry.

The objective of these reviews is to describe the health issue (what), those affected by it (who) as well as 
the location (where) and the time period (when) in which it occurred.

Accordingly, the review question should outline the factor, disease, symptom or health condition of 
interest, the epidemiological indicator used to measure its frequency (prevalence, incidence), the 
population or groups at risk, as well as the context/location (e.g., limited to specific geographic areas) 
and time period (e.g., peaks at a particular season) where relevant.

For example: The objective of this review is to assess the prevalence and incidence of peri-natal 
depression among women in Australia.

Reviews focusing on how and why are predominantly analytic in nature. The objective of reviews of 
explanatory or analytic studies is to contribute to and improve our understanding of the causes of health-
related events or outcomes by isolating the association between specific factors. This element is non-
existent or lacking in studies that are purely descriptive. While studies that report prevalence and 
incidence only are broadly classified as descriptive and those that examine associations between 
exposures and outcomes are broadly classified as analytical a clear-cut distinction between analytical 
and descriptive study designs is not possible. Data generated from these studies can be measured and 
reported in different ways and the review question will indicate whether the review seeks to report data 
that is descriptive, analytical or a combination of both. 
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5.4.3 Inclusion criteria
This section of the protocol details the basis on which studies will be considered for inclusion into the 
systematic review and should be as clear and unambiguous as possible.

When determining the inclusion criteria, the CoCoPop mnemonic ( ndition,  ntext and  pulation) Co Co Po
can be used for reviews assessing prevalence and incidence data.
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5.4.3.1 Types of participants (population)
The types of participants should be appropriate for the review objectives. The reasons for the inclusion or 
exclusion of participants should be explained in the background.

It is important that the population or study subjects are clearly defined and described in detail. This 
includes outlining the specific or defining characteristics of the population such as age, sex, race gender, 
educational status, individual behaviour, socio-demographic factors etc.

For example, we will include studies involving adult pregnant women aged 18 – 45 years at any trimester 
and up to delivery.

Exclusion criteria should also be outlined where relevant. For example, studies examining pregnancies 
with neural tube defects, intra-uterine growth retardation and early pregnancy loss; and those involving 
adolescent pregnancies and anaemic mothers. 
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5.4.3.2 Condition
This refers to the variable of interest and may refer to a health condition, disease, symptom, event or 
factor. It is important that the variable of interest is clearly stated and defined. For example, Malaria could 
be P. falciparum infection, P. vivax infection or disease due to malarial infection. This may include 
providing information on how the condition will be measured, diagnosed, or confirmed.
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5.4.3.3 Context
Environmental factors can have a substantial impact on the prevalence or incidence of a condition. 
Accordingly, it is important that authors define the context or specific setting relevant to their review 
question. For example, this may include defining the geographic area or country, specific community or 
setting (inpatient vs outpatient) and the time period given that some conditions may peak at a particular 
season (e.g. the incidence of influenza in different seasons and years).
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5.4.3.4 Types of studies
Reviews of prevalence and incidence are predominantly derived from observational studies. A cross-
sectional study is the appropriate study design to determine the prevalence of a particular health 
problem.  Cross-sectional surveys are typically used to estimate the point prevalence of common 
conditions of long duration and are generally not appropriate for rare or temporary diseases.  As 
incidence is the number of new cases of a particular illness within a population over time study 
participants need to be followed up. Therefore, cohort studies that have a prospective or longitudinal 
design and follow up each subject over a suitable period of time are the best way to establish the 
incidence of a disease or the natural history of a condition. However many study designs may provide 
prevalence and incidence information. 
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5.4.4 Search strategy
This section details how the reviewers plan to search for relevant papers. A review should consider 
papers published in both commercial and in non-commercially operated databases (grey literature). The 
timeframe chosen for the search should be justified and any language restrictions stated (e.g. only 
studies published in English will be considered for inclusion). The databases to be searched must be 
listed along with the initial keywords to be used for the search. Appropriate databases to search should 
be included, including specification from the outset of the platform used to search a particular database.

Prevalence and incidence data are reported within the published, peer-reviewed literature and 
accordingly the standard JBI search strategy can be applied to locating this type of evidence.

There are also many and various sources of epidemiological data, within the grey literature, particularly 
for estimates of prevalence and incidence.

Some examples include:

Administrative sources (clinical records, insurance data)
Vital statistics data, government surveillance data and reports, Centers for Disease Control and 
Prevention data, population censuses and surveys (i.e., national or state health survey data), 
health care utilization records and disease registries (population-based disease registries 
established to record cases of certain serious diseases).
Disease associations (e.g., American Diabetes Association).
Medical books, grey literature and reports from experts

What sources are chosen will obviously depend on the specific research question and its scope. For 
example, estimating the worldwide prevalence of a common condition (chronic disease) will need to 
include many more sources than a review examining the prevalence of a condition within a specific 
regional setting. 
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5.4.5 Assessment of methodological quality
The protocol should detail the criteria considered when determining methodological quality of papers to 
include in the review. JBI tools should be used preferentially; if not clear reasoning should be provided. 
Critical appraisal tools must be appended to the protocol. For questions assessing incidence, the critical 
appraisal tool should be selected based on the type of study design retrieved from the search 
process.  However, as prevalence data may be sourced from a number of study designs (including 
RCTs), a critical appraisal checklist specifically for prevalence studies has been developed. Critical 
appraisal must be conducted by two reviewers independently of each other.  The reviewers should then 
meet to discuss the results of their critical appraisal for their final appraisal. If the two reviewers disagree 
on the final critical appraisal and this cannot be resolved through discussion, a third reviewer may be 
required. 
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5.4.6 Data extraction
Standardized data extraction tools allow the extraction of the same types of data across the included 
studies and are required for JBI systematic reviews. The protocol should detail what data the reviewers 
plan to extract from the included studies and the data extraction tool should be appended to the protocol.

The data extraction sheet should be adapted to suit the collection and stratification of the variables of 
interest from the included studies. It is important to extract data that reflects points of difference
/heterogeneous characteristics between studies that affect the interpretation of the findings and synthesis 
of data.

Whether data synthesis can be performed will depend on the heterogeneity of the variables of interest 
across included studies. To facilitate such a comparison it is critical data extraction details the variables 
that will be extracted and compared.

The description of disease patterns often includes analysis of demographic, geographical, social, 
seasonal and other risk factors.

It is also likely to include the setting/location, dates of survey, definitions of conditions and populations, 
inclusion and exclusion criteria, mean age, sex, sample size, estimates of prevalence, incidence etc.

Gender categorization, while important for sexually transmitted diseases and other diseases with a large 
gender gap may not be important for numerous other diseases. Geographical distribution is important to 
describe diseases linked to environmental conditions but may not be useful for other diseases. 
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5.4.7 Data synthesis
The protocol should detail how the reviewers plan to synthesize data extracted from included studies. 
The types of data it is anticipated will be synthesized should be consistent with the methods used for 
data collection and the included study designs.  Refer to the next section for more detail on synthesis of 
prevalence and incidence data.
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5.5 Conducting and reporting systematic reviews of 
prevalence and incidence data

This section provides information on how to synthesize evidence relating to prevalence and incidence 
data. It provides guidance on the components that should comprise a systematic review of prevalence 
and incidence data and the information that each component should contain. Specifically, guidance is 
provided on the following components: layout of the report, inclusion criteria (i.e. CoCoPop), search 
strategy, critical appraisal, data extraction, data synthesis, results, and conclusions. The section also 
presents a series of questions designed to prompt the reviewer to check that certain key information or 
requirements have been adequately addressed in the review. This guidance is based on the JBI 
approach to systematic reviews of prevalence and incidence.
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5.5.1 Executive summary
This section forms a structured abstract of the main features of the systematic review. It must be no 
longer than 500 words and should contain no abbreviations or references. The executive summary must 
accurately reflect and summarize the systematic review. The executive summary should include the 
following headings:

Background

This section should briefly describe the issue under review including the population, condition and 
context that are documented in the literature. The background should be an overview of the main issues. 
It should provide sufficient detail to justify why the review was conducted and the choice of the various 
elements such as the condition and context.

Objectives

The review objectives should be stated in full, as detailed in the protocol section.

Inclusion criteria:

Population:

The report should provide details about the types of participants included in the review. Useful details 
include: age range, gender, profession, etc. Information supporting the decisions about the types of 
participants should be explained in the background.

Condition: This section should present all the conditions examined, as detailed in the protocol.

Context: This section should present all the contexts examined, as detailed in the protocol.

Studies: As per the protocol section, the types of studies that were considered for the review should be 
included. There should be a statement about the target study type and whether or not this type was not 
found. The types of study identified by the search and those included should be detailed in the report.

Search strategy

A brief description of the search strategy should be included. This section should detail search activity (e.
g. relevant databases searched, initial search terms or keywords, and any limitations) for the review, as 
predetermined in the protocol.

Methodological quality  

Reviewer’s should make mention of how the studies included in the review were appraised.

Data extraction

This section should include a brief description of the types of data collected and the instrument (as 
specified in the protocol) used to extract data.

Data synthesis

This section should include a brief description of how the data was synthesised –as a meta-analysis or 
as a narrative summary or in a graphical form or in a tabular form.

Results

This section should include a brief description of the findings of the review.

Conclusions

This section should include a brief description of the conclusions of the review.

Implications for practice

This section should include a brief description of how the findings and conclusions of the review may be 
applied in practice, as well as any implications that the findings may have on current practice.

Implications for research

This section should include a brief description of how the findings of the review may lead to further 
research in the area- such as gaps identified in the body of knowledge.
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5.5.2 Background
The background section should be comprehensive and cover all the main elements of the topic under 
review. Many reviewers will find that the background provided with the protocol needs modification or 
extension following the conduct of the review proper. The background should detail any definitions 
important to the review. The information in the background section must be sufficient to put the inclusion 
criteria into context. The background section should conclude with a statement that a preliminary search 
for previous systematic reviews on the topic was conducted (state the databases searched e.g. JBI 
Library, Cochrane Library, CINAHL, PubMed, PROSPERO). If there is a previous systematic review on 
the topic, it should be specified how the proposed review differs. Vancouver style referencing should be 
used throughout the review with superscript numbers without brackets used for in-text citations. JBI 
places significant emphasis on a comprehensive, clear and meaningful background section to every 
systematic review particularly given the international circulation of systematic reviews, variation in local 
understandings of clinical practice, health service management and client or patient experiences. It is 
recommended that all JBI systematic reviews should contain a sentence clearly indicating:  

“The objectives, inclusion criteria and methods of analysis for this review were specified in advance and 
. Ref” (The reference should be to the appropriate citation in documented in a protocol JBI Evidence 

, and provide registration number in PROSPERO where applicable).Synthesis

This sentence should appear as the final line of the background/introduction section of the review report 
and complies with the recommendations for reporting of systematic reviews detailed in the PRISMA 
guidelines.

https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
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5.5.3 Review questions
As discussed previously in the protocol section, the question(s) of the review should be clearly stated. 
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5.5.4 Inclusion criteria
As detailed in the protocol, this section of the review should detail the basis on which studies were 
considered for inclusion in the systematic review and should be as clear and unambiguous as possible. 
For a systematic review of prevalence and incidence studies, aspects include: Population, Condition and 
Context. 



197

5.5.5 Search strategy
This section should detail how the reviewers searched for relevant papers. The databases that were 
searched must be listed along with the search dates. The detailed search strategies for all of the major 
databases and other sources searched should be appended to the review. The documentation of search 
strategies is a key element of the scientific validity of a systematic review. It enables readers to look at 
and evaluate the steps taken, decisions made to consider the comprehensiveness and exhaustiveness of 
the search strategy for each included database. A JBI review should consider papers published in both 
commercial (e.g. PubMed, Cochrane, JBI Library etc.) and in non-commercially operated databases 
(grey literature).

Each electronic database is likely to use a different system for indexing key words within their search 
engines. Hence the search strategy will be tailored to each particular database. These variations are 
important and need to be captured and included in the systematic review repo
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5.5.6 Assessment of methodological quality
This section should detail the approach to critical appraisal, not the assessment results, and should be 
consistent with the protocol. Any deviations from the protocol must be reported and explained. The report 
should detail the criteria that were considered when determining the methodological quality of papers 
considered for inclusion in the review.

Critical appraisal tools must be appended to the review.

The primary and secondary reviewer should discuss each item of appraisal for each study design 
included in their review. The discussions should focus on what is considered acceptable to the needs of 
the review in terms of the specific study characteristics. The reviewers should be clear on what 
constitutes acceptable levels of information to allocate positive appraisal compared with a negative, or 
response of “unclear”. This discussion should take place before independently conducting the appraisal. 
The critical appraisal tool should be appended to the review.
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5.5.7 Data extraction
This section of the review should include details of the types of data extracted from the included studies. 
If no data was available for particular outcomes, that should also be discussed. Standardized data 
extraction tools allow the extraction of the same types of data across the included studies and are 
recommended for JBI systematic reviews. The included studies may include several outcomes; however, 
the review should focus on extracting information related to the research questions and outcomes of 
interest. Information that may impact upon the generalizability of the review findings such as study 
methods, setting and population characteristics should also be extracted and reported. Population 
characteristics include factors such as age, past medical history, co-morbidities, complications or other 
potential confounders. JBI  aims to reduce errors in data extraction by using two independent reviewers 
and a standardized data extraction instrument. The data extraction tool used must be appended to the 
review.

The data collection should include the following items and a brief description is provided for each item (A 
data extraction form has been appended (Appendix II) with the following items listed):

Study details

Reviewer – Mostly includes details or ID of the primary reviewer.
Study ID/Record Number - is a numeric code to identify the study from which the effect size 
estimate was obtained
Date – the date when this data extraction form was filled
Study title – the full title of the study
Author - This is an alphabetic or character code which is usually the first few characters of the 
primary study author's name. This serves as an easy way to identify the study in the bibliography
Year – the year of publication
Journal – the journal in which the article was published

Study Method

Aims of the study – as stated in the report
Setting – may refer to hospital or community or aged care facility. May also refer to rural/urban 
etc.
Study design – briefly describing the type of study design. For e.g. if it is a randomised 
controlled trial or quasi-randomised controlled trial
Follow-up or study duration – any details on the duration of the study or follow-up of the 
participants
Subject characteristics – Includes age, sex, country/location, sample size, diagnosis and other 
relevant characteristics.
Dependent variable -
Outcomes – the primary outcome measured and where relevant includes associated secondary 
outcomes.
Outcome measurements – describe the scales or tools used to measure the outcomes. For e.g. 
a standardised pain scale to measure pain.
Ethical approval – yes/no
Method of data analysis

Results

Prevalence n/N (%)
Proportion and 95% Confidence Intervals
Incidence n/N (%)
Proportion and 95% Confidence Intervals and duration of recruitment or the study
Authors’ comments

Reviewer comments
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5.5.8 Data synthesis and meta-analysis
The data synthesized within a systematic review are the results extracted from individual research 
studies relevant to the review question. As much as meta-analysis is preferred, it is not always possible 
in a systematic review if the included studies vary greatly from each other, either in terms of how they are 
conducted (different interventions), who they are performed on (different populations) or in their final 
result. When meta-analysis isn’t possible, common alternatives for the synthesis of quantitative data in a 
systematic review include narrative summary of results, vote counting, and presenting data via tables. 
Before discussing meta-analysis, alternative methods to synthesis are discussed.
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5.5.8.1 Narrative and non-statistical summary
A narrative summary is commonly used where meta-analysis is not possible. A narrative summary 
describes the included studies and provides conclusions about the evidence. With a narrative summary, 
readers may not be able to discern how evidence was weighted and whether conclusions are biased. It is 
therefore important that when summarizing findings in narrative form, there is a clear structure to the 
summary, with an emphasis on reporting the characteristics of included studies along with data extracted 
relevant to the review outcomes. ( ) Narrative summary in systematic reviews Lockwood & White, 2012
should be rigorous  and clear, and can utilize tables, graphs, and other diagrams to help convey how 
studies compare to each other and to assist in presentation of the data.( ) A Lockwood & White, 2012
narrative summary should include the presentation of the quantitative results reported in individual 
studies; where available, the point estimates (one value that represent or best estimate of effects) and 
the interval estimates (usually presented as 95% confidence intervals) for the effects should be 
provided.  Due to the flexibility of narrative summary in terms of the amount of data that can be conveyed 
textually, a structure that applies to each sequence or reporting of results from each study should be 
discussed beforehand and applied by the systematic review authors. This will ensure that there is 
consistency across the results section of a review. If a structure is not followed there may be substantial 
variability in reporting of results causing the data to appear incomplete or unreliable.(Lockwood & White, 

) Therefore adherence to this structure is critical; if studies do not provide the relevant information to 2012
comply with the structure this should be made clear in the summary.( ) Bear in Lockwood & White, 2012
mind that there is no prescriptive guidance on presenting a narrative summary and it is recommended 
that the context of the review be taken into consideration.  

Tables where relevant should be included to aid in the presentation of the data. Mostly, these tables 
include individual studies with their raw data; for example, percentages, distribution of prevalence and 
incidence estimates and confidence intervals. The tables should also include other elements such as 
participant characteristics.

The various graphs that may be useful in presenting include but are not limited to forest plot (for meta-
analysis), funnel plot (for publication bias), L’abbe plot (explores heterogeneity and is applicable for meta-
analysis of studies with binary outcomes), Galbraith plot (assesses the extent of heterogeneity between 
studies in a meta-analysis), and cumulative plot (incidence and prevalence estimates). However, it 
should be noted that the interpretation of the graphs is quite subjective and therefore should be 
interpreted with caution.
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5.5.8.2 Meta-analysis
A meta-analysis is a statistical process that essentially calculates effect sizes for individual studies, 
converts them to a common metric, and then combines them to obtain an average effect size. (Field, 

) This statistical combination increases the power of the overall estimate from various small 2001 
individual studies as a result of the overall increase in the sample size. In addition, meta-analysis also 
enables reviewers to explore the differences between individual studies. Meta-analysis should only be 
undertaken when the studies are sufficiently similar to combine; in the absence of this homogeneity, the 
conclusion from the meta-analysis may be invalid. The findings may also depend on the selection and 
quality of the studies included and the availability of relevant data.

Where meta-analysis is used, the statistical methods and the software used should be described. Prior to 
a meta-analysis to be undertaken, relevant data needs to extracted. If the data is heterogeneous and is 
presented as a narrative summary, sources of heterogeneity should be discussed (e.g. clinical, 
methodological or statistical) as well as on what basis it was determined inappropriate to combine the 
data statistically (such as differences in populations, study designs or clinical or statistical heterogeneity).

There are established methods for conducting meta-analyses of randomized controlled trials and some 
observational study designs. However, no clear guidance exists on synthesizing frequency data from 
incidence and prevalence estimates. This section provides this guidance.

Effect size 

The effect size statistically describes the relationship between two variables and is represented by a 
square on forest plot. In traditional effectiveness reviews, this could be the impact of a new therapy on 
mortality rates or the effect of a new teaching method on exam scores. The effect size could be a single 
number such as for a prevalence study or a ratio such as a risk ratio. The effect size has been described 
as being the “currency of the systematic review” as the aim of the meta-analysis is to summarize the 
effect size of each included study to obtain a summary effect.(Borenstein M, Hedges LV, Higgins JPT, & 

) The summary effect is shown as a diamond on a forest plot. When effect sizes are Rothstein HR, 2009
statistically combined, the methods used make certain assumptions.

Statistical combination of data 

In meta-analysis, the results of similar, individual studies are combined to determine the overall effect. In 
meta-analysis, the effect-size and weight of each study are calculated. The effect size indicates the 
direction and magnitude of the results of a particular study (i.e. do the results favor the treatment or 
control, and if so, by how much), while the weight is indicative of how much information a study provides 
to the overall analysis when all studies are combined together.

It has been suggested that there are three important criteria for choosing a summary statistic for meta-
analysis:  consistency of effect across studies, (ii) mathematical properties, and (iii) ease of interpretation.
( )Deeks & Altman, 2001

Consistency of effect is important because the aim of meta-analysis is to bring together the results of 
several studies into a single result.

The main mathematical property required by summary statistics is the availability of a reliable variance 
estimate. Consensus about the other two mathematical properties (reliance on which of the two outcome 
states [e.g. mortality/survival] is coded as the event and odds ratio being the only statistic which is 
unbounded) has not yet been reached.

Ease of interpretation

Essentially there are three popular approaches to conduct meta-analysis for all types of data: Hedge and 
Olkin technique, Rosenthal and Rubin technique and the Hunter and Schmidt technique. Hedge and 
Olkin developed both fixed- and random-effects models for pooling data, Rosenthal and Rubin developed 
a fixed-effects model only and Hunter and Schmidt developed a random-effects model.

Statistical assumptions in meta-analysis 

Meta-analysis can be based on either one of two statistical assumptions – fixed or random effects. It is 
important to distinguish between fixed- and random-effects models when conducting meta-analysis, as it 
can lead to false assumptions about statistical significance of the pooled estimate.

The main difference between fixed and random effects models is in the calculation of standard errors 
associated with the combined effect size. Fixed effects models use only within-study variability in their 
error term because all other ‘unknowns’ in the model are assumed not to affect the effect size. In 
contrast, in random effects models it is necessary to account for the errors associated with sampling from 
populations that themselves have been sampled from a superpopulation. As such the error term contains 
two components: within-study variability and variability arising from differences between studies. (Field, 

)2001 



203

The fixed effects model assumes that there is one true effect for the population underlying the studies in 
the analysis and that all the differences in the data are due to sampling error or chance within each study 
and that there is no heterogeneity between the studies. A fixed effect model is statistically stringent and 
should be used when there is little heterogeneity, as determined by Chi-square or I  tests. This model 2
therefore assumes that the overall sample consists of samples that all belong to the same underlying 
population.( ) The between-study variability will be zero in this model as it assumes that the Kock, 2009
population effect size is identical for all studies. In an analysis based on a fixed effects model, inference 
is applicable or generalizable (“conditional”) based on statistical justification only on the studies actually 
done.( ) The fixed effects model assumes that there is little interest or value in generalizing Petitti, 2000
the results to other studies.( ;  )Fleiss, 1993 Munn, Tufanaru, & Aromataris, 2014

A random effects model allows more flexibility, assuming that there may be other factors influencing the 
data than error or chance, within and between studies. As a result, in an analysis based on a random 
effects model, inference relies on the assumption that the studies used in the analysis are a random 
sample of some hypothetical population of studies. ( ;  ) For Munn, Tufanaru, et al., 2014 Petitti, 2000  
example, the effect size may be influenced in studies where the participants are more educated, older or 
healthier or if a more intense intervention is being used. The effect size is assumed to follow a normal 
distribution and consequently has a mean and variance. The random-effects model considers both 
between-study variability and within-study variability. The random-effects model enables generalizations 
beyond the population included in the studies.

There is no consensus about whether fixed or random effects models should be used in meta-analysis. 
In many cases when heterogeneity is absent, the two methods will give similar overall results. When 
heterogeneity is present, the random effects estimate provides a more conservative estimate of the 
overall effect size, and is less likely to detect significant differences. For this reason, random effects 
models are sometimes employed when heterogeneity is not severe; however, the random effects model 
does not actually analyze the heterogeneity away and should not be considered as a substitute for a 
thorough investigation into the reasons for heterogeneity.  Additionally, random effects models give 
relatively more weight to the results of smaller studies – this may not be desirable because smaller 
studies are typically more prone to bias and are often lower quality than larger studies.

There are a number of meta-analytical techniques available – the selection of a particular technique is 
governed by three things: the study type, the nature of the data extracted and the assumptions 
underlying the meta-analysis.

Meta-analysis of prevalence and incidence data - Proportions 

Prevalence and incidence data is often reported as a proportion. When pooling proportions for meta-
analysis, a transformation of the data is required. There are two main ways to transform the data, the 
Freeman-Tukey transformation (arcsine square root transformation), and the Logit transformation, both of 
these are used to calculate the weighted summary proportion under the fixed and random effects model. 
The resultant meta-analysis will give pooled proportion with 95% CI both for the fixed effects model and 
the random effects model and in addition, will list the proportions (expressed as a percentage), with their 
95% CI, found in the individual studies included in the meta-analysis. The results are then presented 
graphically in a forest plot. For all meta-analyses, prevalence estimates are transformed to logits to 
improve their statistical properties. These are then back-transformed to prevalence. 

Converting proportions (p) to logits:( )Sutton, Abrams, Jonas, Sheldon, & Song, 2000

Logit = log(odds) = log(p/1?p).

Using the number of cases with an event (N ) and without an event (N ), the variance of logit is event -event
given by

Var(logit)=1/N  +1N .event -event

There are different models for performing the meta-analysis as mentioned above. Normally the reviewer 
is provided with a choice of using the Mantel-Haenszel model or the DerSimonian and Laird model. We 
recommend that the meta-analyses of the prevalence reported in the studies is grouped by a random-
effects model and is presented with 95% confidence intervals (95% CI). Random effects model are used 
when there is sufficient information on standard errors. However, bear in mind that the random-effects 
model gives a conservative estimate with a wider confidence interval. The random effects model allows 
for between-study variation by assuming that the individual study prevalence estimates follow a normal 
distribution. The fixed model can be chosen but the reviewer should be aware of its underlying principles, 
particularly in relation to its assumption that there is one true effect, which may not hold for prevalence 
and incidence data.

Heterogeneity of the results is tested by the I-squared, Tau-squared, Cochran’s Q test and Chi-squared 
(p > 0.05) tests. These tests of heterogeneity evaluate whether the differences in prevalence estimates 
across studies are higher than expected by chance. To identify the sources of heterogeneity across 
studies, subgroup analysis or meta-regression can be used to assess the contribution of each variable (i.
e. year of study, geographic location, characteristic of countries, study population etc.) to the overall 
heterogeneity. Those variables significantly associated with the heterogeneity (p < 0·05) can be included 
in a multivariate hierarchical model.  A p value of <0·05 is considered statistically significant in all the 
analyses.
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Below is an example of a table of studies that were combined in a meta-analysis. These studies reported 
on overall termination rates  for scans in the general MRI population.

Study Events Sample %

Dantendorfer 1997 2 297 0.673400673

Dewey 2007 (all) 1004 55734 1.801413859

Eshed 2007 59 4821 1.223812487

Lang et al (2010)* 336 34521 0.973320587

Nawaz 2009* 58 2630 2.205323194

Sarji 1998 18 3324 0.541516245

Wiebe 2004 14 1790 0.782122905

Figure: Meta-analysis of scan termination due to claustrophobia in general scan types

The figure above represents meta-analysis of proportion data using random effects model from the seven 
studies. There was significant heterogeneity present in the studies, with a Cochran Q test reaching 
statistical significance and an I  value of 96.1%. The pooled proportion equaled 1.18% (95% CI 0.79 – 2
1.65).  However, due to the significant heterogeneity, this value should be interpreted with caution.

There are limitations with conducting meta-analysis of frequency data, including: (Saha, Chant, & 
)McGrath, 2008

Heterogeneity of data: If the data from the included studies are heterogenous, then the standard errors or 
confidence intervals for a pooled effect estimate will not adequately reflect the variability of underlying 
data.

Inadequate reporting of frequency estimates: standard error (SE) for each estimate is required to weight 
the estimate when pooling the data. Standard errors can still be calculated if the data for the numerator, 
denominator and the duration of the study were available; however, these calculated SEs will not take 
into account various adjustments.

How to interpret effect sizes?

Once authors calculate effect sizes, they need to answer the question: What does the effect size mean?

An effect size is simply a number and its meaning and importance must be explained by the researcher. 
An effect size of any magnitude can mean different things depending on the research that produced it 
and the results of similar past studies. Therefore, it is the researcher’s responsibility to discuss the 
importance of their findings and this information requires comparing current effects to those obtained in 
previous work in the same research area. Confidence Intervals (CIs) are an important way to evaluate 
the precision of a study’s findings by providing a range of likely values around the obtained effect size.

Heterogeneity

When used in relation to meta-analysis, the term ‘heterogeneity’ refers to the amount of variation in 
characteristics of included studies. For example, if three studies are to be included in a meta-analysis, 
does each of the included studies have similar demographics, and assess the same intervention? While 
some variation between studies will always occur due to chance alone, heterogeneity is said to occur if 
there are significant differences between studies, and under these circumstances meta-analysis is not 
valid and should not be undertaken.

There are three types of heterogeneity; clinical, methodological, and statistical heterogeneity.(Higgins & 
) Differences in the characteristics of study populations and measurements represent Thompson, 2002

clinical heterogeneity. Differences in study designs and methodological quality (risk of bias) represent 
methodological heterogeneity. Statistical heterogeneity is the variation of effects sizes between studies. 
Statistical heterogeneity may arise because of clinical heterogeneity, methodological heterogeneity, or 
simply by chance.
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There is often heterogeneity amongst studies addressing prevalence and incidence. This is due to a 
number of reasons.  Firstly, clinical heterogeneity may be present due to the measures used to 
determine the presence of a variable.( )  For example, different scales exist to measure Webb et al., 2005
depression, and depending on the scale used, a person may be classified as suffering from depression 
whilst using one scale and not suffering based on a different scale. Additionally, prevalence and 
incidence studies often look at specific populations at a specific point of time, and the scope of the study 
may be limited by state or national borders. Another consideration with the population is whether those 
considered at risk or eligible for the disease have been included.( )  For example, if look Webb et al., 2005
at the prevalence or incidence of breast cancer, have these studies reported the proportion out of the 
whole population, all females, only adult females, and so on. These different populations may contribute 
to clinical heterogeneity.

Methodological heterogeneity is also important to consider. Prevalence and incidence data can arise 
from various study designs with differing levels of methodological quality. This can also results in 
differences amongst studies.

But how does one tell whether or not differences are significant?

Firstly, the studies should be assessed carefully to determine whether there is clinical or methodological 
heterogeneity present.  If conducting a meta-analysis, then a visual inspection of the meta-analysis 
output (e.g. the forest plot) is the first stage of assessing heterogeneity. If the results are scattered across 
the forest plot and none of the confidence intervals overlap, this is a good indicator of heterogeneity.

A formal statistical test of the similarity of studies is provided by test of homogeneity. The test calculates 
a probability (P value) from a Chi-square statistic calculated using estimates of the individual study 
weight, effect size and the overall effect size. Note, however, that this test suffers from lack of power – 
and will often fail to detect a significant difference when a difference actually exists – especially when 
there are relatively few studies included in the meta-analysis. Because of this low power, some review 
authors use a significance level of P < 0.1, rather than the conventional 0.05 value, in order to protect 
against the possibility of falsely stating that there is no heterogeneity present. Often when combining the 
results from a series of observational studies, this is the default significance level due to the increased 
heterogeneity associated inherent with the study design.

The I  statistic is the percentage of observed total variation across due to heterogeneity and not due to 2
chance. A value of 0% indicates no observed heterogeneity and larger values show increasing 
heterogeneity.

If there is statistically significant heterogeneity, a narrative synthesis or graphical representation is 
recommended.

Subgroup analysis (Analysis of subgroups or subsets): 
Subgroup analysis is a means of investigating heterogeneous results and can be used to estimate the 
influence of various subsets including age group, gender, type of population and sampling strategy used 
to gather data (e.g. letter, phone, face-to-face). However, subgroups should be pre-specified a priori and 
should be few. Subgroup analysis may include by study design or by patient groups.

Meta-regression

Meta-regression investigates whether particular covariates explain any of the heterogeneity of treatment 
effects between studies. A meta-regression is either a linear or logistic regression and can be fixed-effect 
or random-effect model. The unit of analysis is a study and predictors in the regression are the study-
level covariates.

Publication bias

The research that appears in the published literature may be systematically unrepresentative of the 
population of completed studies. ‘File drawer’ problem or ‘Publication bias’ is a term coined by Rosenthal 
to mean the number of statistically non-significant studies (p > 0.05) that remain unpublished.(Rosenthal 

) A Funnel plot is used to detect publication bias. This is a scatter plot of effect estimate (x-& Rubin, 1982
axis) against inverse of its variance (y-axis). If there is no bias then the funnel will appear symmetric and 
inverted and if there is bias, the funnel will be asymmetric or skewed in shape.
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5.5.9 Results
This section should allow the reader to clearly follow how the included studies were identified and 
selected for inclusion in the review. In addition, the number of papers excluded should also be stated. 
There should be a narrative description of the process accompanied by a flowchart of review process 
(from the PRISMA statement) detailing the flow from the search, through study selection, duplicates, full 
text retrieval, and any additions from 3  search, appraisal, extraction and synthesisrd

Details of full-text articles retrieved for critical appraisal should be given. There should be separate 
appendices for details of included and excluded studies and for excluded studies; reasons should be 
stated on why they were excluded.

Description of studies 

This section of the results should also include an overall description of the included studies (with 
reference to the table in the appendices), with the main aim to provide some context to the results 
section and sufficient detail for the reader to determine if the included studies are similar enough to 
combine in meta-analysis. Specific items/points of interest from individual studies may also be 
highlighted here. Additional details may include the assessment of methodological quality, characteristics 
of the participants and types of interventions and outcomes.

Where a systematic review has several foci, the results should be presented in a logical, structured way, 
relevant to the specific questions. The roles of tables and appendices should not be overlooked. Adding 
extensive detail on studies in the results section may crowd the findings, making them less accessible to 
readers, hence the use of tables and in text reference to specific appendices is encouraged.

Methodological quality 

This section should focus on methodological quality as determined by the relevant critical appraisal 
checklist. There should be a narrative summary of the overall methodological quality of the included 
studies, which can be supported (optional) by a table showing the results of the critical appraisal (see 
Table 1 for example). Where only few studies are identified, or there are specific items of interest from 
included studies, these should be addressed in the narrative also, particularly where studies were 
deficient, or particularly good. i.e. with clear narrative regarding risk of bias/rigour of included studies. 
Use of N/A should also be justified in the text.

Table 1. Critical appraisal results for included studies using the JBI-Prevalence Critical Appraisal 
Checklist

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Author(s) ref Y Y Y N Y U Y N Y U

Y - Yes, N - No, U - Unclear

Findings of the review

Although there is no defined structure for this section, the findings of the review should flow logically from 
the review objection/question i.e. they must ultimately answer the question! Findings should be extracted 
and a narrative, tabular, graphical or meta-analysis should constitute part of this section.

With detail on the studies reported, the results section then focuses on providing a detailed description of 
the results of the review. For clarity and consistency of presentation, JBI recommends that the reviewer, 
in discussion with their review panel, give consideration to whether the specific review question used to 
structure the results section, or whether the findings can be reported under the conditions specified in the 
protocol. When a systematic review seeks to address multiple questions, the results may be structured in 
such a way that particular conditions are reported according to the specific questions.

Given there is no clear international standard or agreement on the structure or key components of this 
section of a review report, and the level of variation evidence in published systematic reviews, the advice 
here is general in nature. In general, findings are discussed textually and then supported with meta-
graphs, tables, figures as appropriate. Graphs may be particularly useful for presenting prevalence and 
incidence data where meta-analysis is not possible.

The focus should be on presenting information in a clear and concise manner. Any large or complex 
diagrams/tables/figures should be included as appendices so as not to break the flow of text. Meta-view 
graphs represent a specific item of analysis that can be incorporated in to the results section of the 
review. However, the results are more than meta-view graphs, and whether this section is structured 
based on the intervention of interest, or some other structure, the content of this section needs to present 
the results with clarity.

Synthesis of Research Findings
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It is important to combine the studies in an appropriate manner; otherwise the conclusions that are drawn 
will not be valid. Where possible study results should be pooled in statistical meta-analysis. Where 
statistical pooling is not possible the findings can be presented in narrative summary or graphical form, 
as previously discussed.

This section of the report should describe the data type , the required effects model used (random/fixed), 
the statistical method of meta-analysis required and the size of confidence limits to be included in the 
calculations. The method used will depend on the data type. 
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5.5.10 Discussion
This section should discuss the results of the synthesis as well as any limitations of the primary studies 
included in the review and of the review itself (i.e. language, access, timeframe, study design, etc.). The 
results should be discussed in the context of current literature, practice and policy.

The aim of this section is to minimise and discuss the main findings – including the strength of the 
evidence, for each main outcome. It should address the issues arising from the conduct of the review 
including limitations and issues arising from the findings of the review (such as search limitations). The 
discussion does not bring in new literature or information that has not been reported in the results 
section. The discussion does seek to establish a line of argument based on the findings regarding the 
effectiveness of an intervention, or its impact on the outcomes identified in the protocol. The application 
and relevance of the findings to relevant stakeholders (e.g. healthcare providers, patients and policy 
makers) should also be discussed in this section.

Points to consider this section include:

Where any problems identified undertaking the search (perhaps there is little primary research 
on this topic or perhaps it is poorly indexed by the databases that were searched or perhaps the 
search was insufficient)?
What limitations were found in the included primary research (e.g. were there inconsistencies or 
errors in reporting)?
How do the review findings fit with what is currently known on the topic (from issues highlighted 
in the Background section)?
Are the findings generalizable to other populations of participants/healthcare settings etc? 
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5.5.11 Conclusions
This section should begin with an overall conclusion based on the results. The conclusions drawn should 
match with the review objective/question.

Conclusion 

The conclusion section of a systematic review should provide a general interpretation of the findings in 
the context of other evidence and provide a detailed discussion of issues arising from the findings of the 
review and demonstrate the significance of the review findings to practice and research. Ares that may 
be addressed include:

A summary of the major findings of the review;
Issues related to the quality of the research within the area of interest;
Other issues of relevance; and
Potential limitations of the systematic review.

 Recommendations for practice 

It should be stated how the findings of the review impact on clinical practice in the area. If there is 
sufficient evidence to make specific recommendations for practice, then the appropriate JBI Grades of 
Recommendation should be assigned to each recommendation based on the study design that led to the 
recommendation.

Recommendations for research 

This section should include clear, specific recommendations for future research based on gaps in 
knowledge identified from the results of the review. Implications for research should avoid generalised 
statements calling for further research, but should be linked to specific issues.
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Appendix 5.1: Critical Appraisal Instrument for Studies 
Reporting Prevalence Data

JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data

Reviewer Date                                                                                                                                                  
                 

Author   Year Record                                                                                                                         
Number                               

Yes No Uncle
ar

Not 
applicable

1.         Was the sample frame appropriate to address the target population? ? ? ? ?

2.         Were study participants sampled in an appropriate way? ? ? ? ?

3.         Was the sample size adequate? ? ? ? ?

4.         Were the study subjects and the setting described in detail? ? ? ? ?

5.         Was the data analysis conducted with sufficient coverage of the identified 
sample?

? ? ? ?

6.         Were valid methods used for the identification of the condition? ? ? ? ?

7.         Was the condition measured in a standard, reliable way for all participants? ? ? ? ?

8.         Was there appropriate statistical analysis? ? ? ? ?

9.       Was the response rate adequate, and if not, was the low response rate 
managed appropriately?

? ? ? ?

Overall appraisal:             Include   ?       Exclude   ?       Seek further info  ?

Comments (Including reason for exclusion)

© JBI 2021

Explanation of Prevalence Critical Appraisal

 

How to cite: Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. (2015) Methodological guidance for 
systematic reviews of observational epidemiological studies reporting prevalence and incidence data. Int 
J Evid Based Healthc. 2015; 13:147–153.

Prevalence Critical Appraisal Tool

Answers: Yes, No, Unclear or Not/Applicable

1.        Was the sample frame appropriate to address the target population?

This question relies upon knowledge of the broader characteristics of the population of interest and the 
geographical area. If the study is of women with breast cancer, knowledge of at least the characteristics, 
demographics and medical history is needed. The term “target population” should not be taken to infer 
every individual from everywhere or with similar disease or exposure characteristics. Instead, give 
consideration to specific population characteristics in the study, including age range, gender, morbidities, 
medications, and other potentially influential factors. For example, a sample frame may not be 
appropriate to address the target population if a certain group has been used (such as those working for 
one organisation, or one profession) and the results then inferred to the target population (i.e. working 
adults).  A sample frame may be appropriate when it includes almost all the members of the target 
population (i.e. a census, or a complete list of participants or complete registry data).

2.        Were study participants recruited in an appropriate way?

Studies may report random sampling from a population, and the methods section should report how 
sampling was performed. Random probabilistic sampling from a defined subset of the population (sample 
frame) should be employed in most cases, however, random probabilistic sampling is not needed when 
everyone in the sampling frame will be included/ analysed.  For example, reporting on all the data from a 
good census is appropriate as a good census will identify everybody.  When using cluster sampling, such 
as a random sample of villages within a region, the methods need to be clearly stated as the precision of 
the final prevalence estimate incorporates the clustering effect. Convenience samples, such as a street 
survey or interviewing lots of people at a public gatherings are not considered to provide a representative 
sample of the base population.
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3.        Was the sample size adequate?

The larger the sample, the narrower will be the confidence interval around the prevalence estimate, 
making the results more precise. An adequate sample size is important to ensure good precision of the 
final estimate. Ideally we are looking for evidence that the authors conducted a sample size calculation to 
determine an adequate sample size.  This will estimate how many subjects are needed to produce a 
reliable estimate of the measure(s) of interest. For conditions with a low prevalence, a larger sample size 
is needed. Also consider sample sizes for subgroup (or characteristics) analyses, and whether these are 
appropriate. Sometimes, the study will be large enough (as in large national surveys) whereby a sample 
size calculation is not required. In these cases, sample size can be considered adequate. 

When there is no sample size calculation and it is not a large national survey, the reviewers may 
consider conducting their own sample size analysis using the following formula: (Naing et al. 2006, 
Daniel 1999)

n= Z2P(1-P)

d2

Where:

n= sample size

Z = Z statistic for a level of confidence

P = Expected prevalence or proportion (in proportion of one; if 20%, P = 0.2)

d = precision (in proportion of one; if 5%, d=0.05)

Ref:

Naing L, Winn T, Rusli BN. Practical issues in calculating the sample size for prevalence studies Archives 
of Orofacial Sciences. 2006;1:9-14.

Daniel WW. Biostatistics:  A Foundation for Analysis in the Health Sciences.

Edition. 7th ed. New York: John Wiley & Sons. 1999.

4.        Were the study subjects and setting described in detail?

Certain diseases or conditions vary in prevalence across different geographic regions and populations (e.
g.  Women vs. Men, sociodemographic variables between countries).  The study sample should be 
described in sufficient detail so that other researchers can determine if it is comparable to the population 
of interest to them.

5.        Was data analysis conducted with sufficient coverage of the identified sample?

Coverage bias can occur when not all subgroups of the identified sample respond at the same rate. For 
instance, you may have a very high response rate overall for your study, but the response rate for a 
certain subgroup (i.e. older adults) may be quite low.

6.        Were valid methods used for the identification of the condition?

Here we are looking for measurement or classification bias.  Many health problems are not easily 
diagnosed or defined and some measures may not be capable of including or excluding appropriate 
levels or stages of the health problem. If the outcomes were assessed based on existing definitions or 
diagnostic criteria, then the answer to this question is likely to be yes. If the outcomes were assessed 
using observer reported, or self-reported scales, the risk of over- or under-reporting is increased, and 
objectivity is compromised. Importantly, determine if the measurement tools used were validated 
instruments as this has a significant impact on outcome assessment validity.

7.        Was the condition measured in a standard, reliable way for all participants?

Considerable judgment is required to determine the presence of some health outcomes. Having 
established the validity of the outcome measurement instrument (see item 6 of this scale), it is important 
to establish how the measurement was conducted.  Were those involved in collecting data trained or 
educated in the use of the instrument/s? If there was more than one data collector, were they similar in 
terms of level of education, clinical or research experience, or level of responsibility in the piece of 
research being appraised? When there was more than one observer or collector, was there comparison 
of results from across the observers? Was the condition measured in the same way for all participants?

8.        Was there appropriate statistical analysis?
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Importantly, the numerator and denominator should be clearly reported, and percentages should be 
given with confidence intervals.  The methods section should be detailed enough for reviewers to identify 
the analytical technique used and how specific variables were measured. Additionally, it is also important 
to assess the appropriateness of the analytical strategy in terms of the assumptions associated with the 
approach as differing methods of analysis are based on differing assumptions about the data and how it 
will respond.

9.        Was the response rate adequate, and if not, was the low response rate managed appropriately?

A large number of dropouts, refusals or “not founds” amongst selected subjects may diminish a study’s 
validity, as can a low response rates for survey studies. The authors should clearly discuss the response 
rate and any reasons for non-response and compare persons in the study to those not in the study, 
particularly with regards to their socio-demographic characteristics. If reasons for non-response appear 
to be unrelated to the outcome measured and the characteristics of non-responders are comparable to 
those who do respond in the study (addressed in question 5, coverage bias), the researchers may be 
able to justify a more modest response rate.



215

Appendix 5.2: Data extraction form for prevalence studies
Data extraction form for prevalence studies

 

Citation Details 

Authors:

Title:

Journal:

Year:

Issue:

Volume:

Pages:

Generic Study details 

Study design:

Country:

Setting/Context:

Year/ timeframe for data collection:

Participant Characteristics (study inclusion/exclusion information):

Condition and measurement method:

Description of main results (n/N):
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Chapter 6: Systematic reviews of economic evidence
This chapter is currently being updated. In the meantime, please refer to the following pdf: https://drive.
google.com/file/d/12OkTDHvZ9mGxGHKfsaIIOT563Bffom-t/view?usp=sharing

https://doi.org/10.46658/JBIMES-20-07

https://drive.google.com/file/d/12OkTDHvZ9mGxGHKfsaIIOT563Bffom-t/view?usp=sharing
https://drive.google.com/file/d/12OkTDHvZ9mGxGHKfsaIIOT563Bffom-t/view?usp=sharing
https://doi.org/10.46658/JBIMES-20-07
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Chapter 7: Systematic reviews of etiology and risk
Sandeep Moola, Zachary Munn, Catalin Tufanaru, Edoardo Aromataris, Kim Sears, Raluca Sfetc, 
Marian Currie, Karolina Lisy, Rubab Qureshi, Patrick Mattis, Pei-Fan Mu

How to cite: 

Moola S, Munn Z, Sears K, Sfetcu R, Currie M, Lisy K, Qureshi R, Mattis P, Tufanaru C, Aromataris E, 
Mu P. Chapter 7: Systematic reviews of etiology and risk. In: Aromataris E, Munn Z (Editors). JBI Manual 

JBI, 2020. Available from  .  for Evidence Synthesis.  https://synthesismanual.jbi.global https://doi.org/10.
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7.1 Introduction to etiological evidence and systematic 
reviews

In the epidemiological literature, terms such as risk, risk factors, and cause are inconsistently and 
imprecisely used, and as a result are often misinterpreted leading to incorrect research and policy 
recommendations.(Kraemer, Kazdin et al. 1997) Risk refers to the probability of an outcome within a 
population of subjects (e.g. risk of lung cancer among people exposed to asbestos)(Kraemer, Kazdin et 
al. 1997) and etiology refers to the cause or the causes (origin) of a certain disease. It is important to 
distinguish between etiology and risk factors. A risk factor refers to an individual characteristic or 
exposure that is associated with an increased likelihood of an outcome occurring. For example, are 
children in sub-Saharan Africa who are exposed to Plasmodium falciparum malaria at an increased risk 
of developing mental disorders?(Akpalu, Ae-Ngibise et al. 2012) Whereas a protective factor refers to a 
characteristic or exposure that is associated with the reduced likelihood of an adverse outcome. For 
example, are people who perform regular higher levels of physical activity less likely to develop lung 
cancer than those who perform little or no physical activity?(Cancer Australia 2014)

Risk factors are commonly referred to as modifiable, which means they may be controlled or modified in 
some way, or they may represent a characteristic over which an individual has no control, and therefore 
categorized as non-modifiable. Exposure to cigarette smoke (either actively or passively), elevated 
arsenic concentrations, or asbestos in the work or home environment are examples of exposure to 
modifiable factors – all can ultimately be avoided in most circumstances. Conversely, having a family 
history of the disease is also known to increase the likelihood of lung cancer development in an individual,
(Cancer Australia 2014) and despite any efforts, these non-modifiable risk factors, though less common, 
are difficult to control or modify.

Systematic reviews of etiology and risk factors assess the relationship (association) between certain 
factors (whether genetic or environmental for example) and the development of a disease or condition or 
other health outcome. Systematic reviews underpin evidence-based healthcare. The process of 
conducting a systematic review is a scientific exercise, and as the results will influence health care 
decisions, it is required to have the same rigor expected of all research. The quality of a systematic 
review depends on the extent to which the methods minimize the risk of error and bias. There is currently 
no universally accepted methodology for conducting systematic reviews of etiology and risk. Systematic 
review and meta-analysis of studies related to etiology and risk can provide useful information for 
healthcare professionals and policymakers on the risk factors (and preventive or protective factors) of 
disease and where factors, other than direct intervention with therapy and treatment, may influence or 
impact on health outcomes. Systematic review of etiological studies is important in the public health 
domain for informing health care planning, resource allocation and strategies for disease prevention.

This chapter outlines and describes JBI's approach and guidance for synthesizing evidence related to 
etiology and risk and contributes to the emerging field of systematic review methodologies. The 
systematic review of studies to answer questions of etiology and risk still adheres to the same basic 
principles of systematic review of other types of data. An  protocol must precede and inform the a priori
conduct of the systematic review, comprehensive searching must be performed, and critical appraisal of 
retrieved studies must be carried out followed by data abstraction, analysis and synthesis. These steps 
will be further discussed in the following sections of this chapter. Additionally, reviewers should refer to 
two statements/checklists: one for transparent reporting of a systematic review of various research study 
designs (preferred reporting items for systematic reviews and meta-analyses (PRISMA))(Moher, Liberati 
et al. 2009) and one for Meta-Analyses Of Observational Studies in Epidemiology (MOOSE), which 
provides a checklist or guidance to report meta-analyses of observational studies in epidemiology, 
including background, search strategy, methods, results, discussion, and conclusion.(Stroup, Berlin et al. 
2000)

A note on causation

British epidemiologist Sir Austin Bradford Hill proposed in 1965 a list of nine “viewpoints”, or 
“circumstances” or “aspects” that should be considered when exploring the likelihood of inferring 
causation from examined associations: strength of the association; consistency of the observed 
association; specificity of the association; temporal relationship of the association; biological gradient 
(dose-response); biological plausibility; coherence (cause-effect interpretation of data should not conflict 
with generally known facts regarding natural history and biology of the disease; experimental evidence; 
analogy).(Hill 1965) Sir Bradford Hill explicitly stated that none of the nine viewpoints can be used as 
“indisputable evidence” for or against the causal hypothesis and that these aspects are used to explore 
more or less likely alternative explanations to the proposed causal explanation for the observed 
association.  16

A comprehensive modern discussion about causality (including a critical examination of Hill’s viewpoints) 
was provided by Rothman et al (2008).(Rothman, Greenland et al. 2008) It was contended that 
temporality is a  for causal explanations of observed associations; however, there is no sine qua non
other criterion other than temporality that is necessary or sufficient criterion for determining whether an 
observed association is causal.(Rothman, Greenland et al. 2008)
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7.2 Study designs for etiology and risk
Commonly, epidemiological or observational studies are utilized to investigate etiology and risk. 
Observational studies aid in studying causal associations between an exposure and disease/health 
outcome (for example associations between occupational risk factors and lung cancer, or the adverse 
effects of a treatment in healthcare), although distinguishing true causality generally requires 
experimental research. Observational studies do not involve manipulation on the part of the researcher. 
These studies rely on the natural or ‘ecological’ events of exposures and disease, where the researcher 
simply observes certain characteristics of the sample population as they occur “naturally”, and records 
the relevant data.(The Joanna Briggs Institute b 2014) In this way they can be distinguished from 
experimental or quasi-experimental studies (such as RCTs and controlled clinical trials) where there is 
researcher manipulation of the independent variable (the potential cause or the exposure).(The Joanna 
Briggs Institute b 2014)
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7.2.1 Observational Study Designs
Observational study designs include prospective and retrospective cohort studies, case-control studies, 
cross-sectional studies, case series and case reports, and can be broken down into the broad categories 
of analytical studies and descriptive studies. Generally, descriptive studies describe the occurrence
/presence of an outcome or exposure, whereas analytical studies describe the relationship between the 
exposure and an outcome. Due to the nature of observational study designs compared with experimental 
designs, they are more at risk of the influence of confounding factors and different sources of bias that 
are unavoidable, which will be discussed further below. Similar to the MOOSE statement,(Stroup, Berlin 
et al. 2000) reviewers should also refer to the Strengthening the reporting of observational studies in 
epidemiology (STROBE) statement, which is a checklist of items that need to be addressed in studies 
reporting on cohort, case-control, and cross sectional study designs and provides guidance on how to 
report observational research.(von Elm, Altman et al. 2007)
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7.2.1.1 Cohort Studies
Cohort studies are the 'gold standard' of observational study designs and prospective cohort studies 
appear the highest on evidence hierarchies of observational study designs.(Thiese 2014) These 
longitudinal studies are typically used to analyse relationships between exposures and disease by 
comparing the outcomes between two groups over time, where individuals in one group are exposed to a 
common event or characteristic, such as a risk factor, and the other group are not. Sampling in cohort 
studies is based on the presence or absence of an exposure or characteristic, and participants are 
followed over time to observe development of any disease or health outcomes. A prospective cohort 
study begins with the exposure of interest, and participants are followed forward through time to observe 
any outcomes that may occur. Conversely, a retrospective cohort study generally begins after the 
outcomes of interest have already been recorded; a researcher may sift through patient records or data 
that is already available and groups patients according to exposures, and identifies any differences in 
outcomes. Cohort studies enable observations of a large number of people over a long period of time. 
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7.2.1.2 Case-control studies
Case-control studies select participants based on presence of disease or a specific condition, and look 
for prior exposures that may have led to the disease or outcome developing. In this study design, those 
with the disease/outcome (cases) are matched with comparable individuals who do not have the disease 
(controls), and both groups are studied to determine if any differences in characteristics or past 
exposures exist. Case control studies have an advantage over cohort studies, particularly when 
investigating rare diseases, because of fewer costs associated with recruiting participants (usually less). 
In addition, the issue of ‘drop out’ or ‘loss to follow up’ of participants as seen in cohort studies does not 
arise in case-control studies.
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7.2.1.3 Cross-sectional studies (Analytical)
Cross-sectional studies are used to provide a snapshot of disease and other variables in a defined 
population at one point in time.   Data can be used to infer relationships between a disease and other 
variables, however as the data is gathered simultaneously, chronological sequences of exposures and 
outcomes cannot be determined. Some cross-sectional studies are purely descriptive, in that they just 
describe the number of cases or number of events in a particular population at a point in time or over a 
period of time.
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7.2.2. Descriptive study designs
Descriptive studies aim to collect information about a given individual or group and can be used to 
provide data on the distribution of disease. Examples of descriptive study designs are case reports and 
case series. In health care, these types of studies are typically used to describe the occurrence of 
disease or a risk factor. Case reports and case series are often used to report novel occurrences of a 
disease or a unique finding, and they can be particularly informative for rare or emerging diseases. There 
are guidelines to report case reports in terms of completeness, transparency and data analysis (The 
CARE Guidelines: Consensus-based Clinical Case Reporting Guideline Development),(Gagnier, Kienle 
et al. 2014) which the reviewers should refer to when including and reporting case reports in their 
systematic review reports.



225

7.3 The systematic review protocol and report
This section outlines the requirements and methods for systematic review protocols and systematic 
review reports addressing etiology and risk. 
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7.3.1 Title of the systematic review
The title should be clear, explicit and reflect the core elements of the question. It should be as informative 
and descriptive as is reasonable reflecting the scope and type of systematic review to be undertaken. 
The title should not be phrased as a question or conclusion and there should be congruency between the 
title, review objectives/questions and inclusion criteria. The title should include the phrase “A systematic 
review protocol” in a review protocol and “A systematic review” in a review report.

Although a range of mnemonics have been described for different types of review (and research) 
questions, if, for example the review aims to examine etiology of disease or risk of a health outcome, this 
should, as much as possible, be stated clearly in the title of the document. If specific exposure/s and/or 
patient outcomes are to be examined these should also be included in the title. For example: “Long-term 
topical corticosteroid use and risk of skin cancer: a systematic review protocol”.(Ratib, Burden-Teh et al. 
2016) This example provides potential readers of the review with a clear indication of the population, the 
exposure (corticosteroid use), and the outcome (incidence of skin cancer) of interest, as well as that it is 
a systematic review protocol. 
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7.3.2 Abstract
This section forms a structured abstract of the main features of the systematic review. It must be no 
longer than 500 words and should contain no abbreviations or references. The abstract must accurately 
reflect and summarize the systematic review with the main focus on the results of the review.

The abstract should report the essential elements of the review using the following sub-headings in this 
order:

Objective: State an overarching review objective structured using the key components of the 
inclusion criteria (approximately one to two sentences).
Background: Briefly describe what is already known on the topic and what this review will add 
to the evidence-base (approximately two to three sentences).
Inclusion criteria: Summarize the inclusion criteria as it relates to the type of review being 
conducted. Present the information in one or two sentences –   under individual NOT
subheadings.
Methods: List the key information sources searched (those that provided the majority of 
included studies), any limits placed on the scope of the search (e.g. language), and the date 
range, or the date of the last search. If the recommended JBI approach to critical appraisal, 
study selection, data extraction and data synthesis was used, simply state it as such (without 
naming the actual tool). Otherwise, briefly describe any notable deviations to the methodological 
approach taken (e.g. criteria used to exclude studies on the basis of methodological quality etc.).
Results: The bulk of the abstract should be reserved to convey the main results of the review. 
As a general rule, report the number and type of included studies and participants, as well as 
any pertinent study characteristics. Summarize the overall quality of the included studies and 
notable aspects of rigor for qualitative reviews).
Report the number of findings and categories and final synthesized findings. Depending how 
many are presented in the review, the synthesized findings may be presented here or abridged 
summarized statements. 
Conclusions: Provide a conclusion based on a general interpretation of the results considering, 
for example, the methodological quality of the included studies and any limitations of the review. 
Briefly convey key implications for practice and/or research. 
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7.3.3 Objective and review question
The objective(s) of the review should be clearly stated. This should be followed by the specific review 
question(s). The overarching objectives of reviews of etiology and risk are to determine whether and to 
what degree a relationship exists between two or more quantifiable variables. Accordingly, the review 
question should outline the exposure, the population or groups at risk and the disease, symptom or 
health outcome of interest. The specific context/location (which may include any contextual factors such 
as geographical, or cultural elements relevant to the topic), and the duration of the exposure (e.g. 
pregnancy) may also be important to articulate if relevant.

An example of an objective for a systematic review of etiology and risk is:

The objective of this review is to assess the epidemiological association between consumption 
of alcohol (as exposure of interest or risk factor) and lung cancer (as the outcome of interest).

A question that will align with this review objective is:

Does the consumption of alcohol increase the incidence of lung cancer?

The exposure and outcome may be positively associated or the relationship may be negative e.g. as one 
increases the other decreases.
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7.3.4 Background
The background section of the review protocol and systematic review should be comprehensive and 
consider the main elements of the topic under review. Many reviewers will find that the background 
provided with the protocol needs modification or extension following the conduct of the review proper. 
The background should detail any definitions important to the review. The information in the background 
section must be sufficient to put the review inclusion criteria into context and also highlight the 
importance and relevance of the topic for the reader and a clear basis for the rationale to pursue the 
review topic. The background section should conclude with a statement that a preliminary search for 
previous systematic reviews on the topic was conducted (state the sources searched e.g. JBI Evidence 

, Cochrane Library, CINAHL, PubMed, PROSPERO). If there is a previous systematic review Synthesis
on the topic, it should be specified how the proposed review differs. All JBI systematic reviews should 
contain a sentence clearly stating: 

“The objectives, inclusion criteria and methods of analysis for this review were specified in advance and 
documented in an a priori protocol. Ref” (Reference should be to the appropriate citation in the JBI 

, and provide registration number in PROSPERO where applicable).Evidence Synthesis

This sentence should appear as the final line of the background/introduction section of the review report 
and complies with the recommendations for reporting of systematic reviews detailed in the PRISMA 
guidelines.

https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
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7.3.5 Inclusion criteria
Specific inclusion criteria ensure that the included studies will meet these criteria and they represent an 
important and transparent plan for to the selection of studies for the review. The inclusion criteria are also 
critical when formulating a comprehensive search strategy to locate studies.    

Authors will realize that the traditional PICO format (Population, Intervention, Comparator, Outcomes) 
commonly encountered and well aligned to systematic reviews(The Joanna Briggs Institute a 2014) 
assessing the effectiveness of interventions or therapies in health care does not readily align with 
questions relating to etiology and risk.  Rather, a systematic review of etiology should include the 
following components, easily referred to as PEO:

Population (types of participants)
Exposure of interest (independent variable)
Outcome (dependent variable)
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7.3.5.1 Population (types of participants)
The types of participants should be appropriate for the review objective and question(s). The reasons for 
the inclusion of a participant group should be supported by information in the background and the rational 
for the review. Specific criteria for inclusion or exclusion of participants should be explained in this 
section. The inclusion and exclusion criteria need to reflect sound clinical and scientific reasoning and the 
need for an adequate degree of homogeneity amongst the samples in the studies.
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7.3.5.2 Exposure of interest (Independent variable)
This refers to a particular risk factor or several risk factors (or protective factors) of interest. It should be 
clearly reported in this section what the exposure or risk factor (or protective factor) is, and how it may be 
measured/identified including the nature of the exposure and its intensity and/or the duration of exposure, 
if relevant. The exposure of interest may be modifiable, and relate to lifestyle habits such as alcohol 
consumption, smoking or may relate to the environment and occupation such as asbestos and air 
pollution or conversely, may be non-modifiable, such as family history of the disease. 
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7.3.5.3 Outcome (dependent variable)
It should be clearly reported in this section what the outcome (disease or condition) is, and how it may be 
measured/identified. Commonly, the outcome of reviews of etiology and risk is often the incidence or 
observed rate of a disease or condition. Outcomes should be presented in a non-directional expression; 
for example, the outcome should simply be stated as the incidence of lung cancer, not an increase in 
lung cancer, as the evidence may suggest that the exposure has no effect and does not increase risk 
(neutral factor) or may decrease the risk (protective factors). The review protocol should specify the 
important outcomes of interest relevant to the health issue and relevant to key stakeholders like the 
knowledge users, consumers, policy makers, consumers and the like. 
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7.3.5.4 Types of studies
Epidemiological observational studies of etiology relate individual characteristics, personal behaviours, 
environmental conditions, and treatments as ‘exposures’ that may modify risk of disease. These reviews 
will predominantly include observational studies such as prospective and retrospective cohort studies, 
case control studies and analytical cross-sectional studies. Randomized controlled trials may also report 
on the risk associated with an exposure and can be included. Prospective cohort studies usually provide 
stronger evidence than case-control studies when addressing etiological questions or issues.
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7.3.6 Methods
This section of the review report is reserved for the methods used to conduct the review and should be 
presented under the relevant subheadings, including any deviations from the method outlined in the a 

 protocol. In empty reviews for example, this section should not refer to methods that were not priori
performed.

Directly below the Methods heading provide the following information:

State and appropriately cite the JBI methodology that was employed in the conduct of the 
review and synthesis.
Refer to and cite the   protocol that was published, or accepted for publication (e.g. ‘in a priori
press’), in the  .JBI Evidence Synthesis
If the protocol has been registered with PROSPERO, provide registration information including 
registration number (e.g. PROSPERO CRD42015425226).

https://journals.lww.com/jbisrir/pages/default.aspx
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7.3.6.1 Search strategy
This section should state how the reviewers plan to search for relevant papers in a protocol and how they 
conducted the final search in a review report, clearly detailing how the review authors located the studies 
included in their review. Details of the databases and sources searched must be provided along with 
search strategies and the search dates. Databases and sources searched should be appropriate for the 
review question and include specification from the outset of the platform used to search a particular 
database. A JBI review should search for studies published by commercial and academic publishers as 
well as non-commercially published studies (grey literature). An example of a source of grey literature is 
Open Grey. Any limits applied to the search, for example limiting the range of years searched, should be 
justified and any language restrictions stated (e.g. only studies published in English will be considered for 
inclusion).

In the JBI review report, a detailed search strategy for all of the major databases searched should be 
appended and relevant details and dates of searching through other sources. The documentation of 
search strategies is a key element of the scientific validity of a systematic review. It enables readers to 
look at and evaluate the steps taken, decisions made to consider the comprehensiveness and 
exhaustiveness of the search strategy for each included database. 
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7.3.6.2 Sources to search
Appropriate databases to search should be included, the most common being Medline (PubMed) and 
EMBASE. Details should include specification from the outset of the platform used to search a particular 
database. Etiology and risk data are commonly reported within the published, peer-reviewed literature 
and accordingly the standard JBI three-step search strategy can be applied to locating this type of 
evidence. The search strategy should use both subject heading and text word searches. Initial search 
terms should be updated after searching the reference lists of relevant articles. The timeframe chosen for 
the search should be justified and any language restrictions stated (e.g. only studies published in English 
will be considered for inclusion).

A JBI review should consider papers both published and unpublished (grey) literature. Grey literature can 
often provide useful studies and estimates for reviews of etiology and risk factors.

Some examples include:

Disease and health association websites. (e.g. American Diabetes Association)
Bibliographic databases: Disease and allied health research database (e.g. Medline, EMBASE, 
PsycINFO, CINAHL, British Nursing Index (BNI), Web of Science, and Cochrane library. PhD 
theses etc.)
Conference abstracts or proceedings (e.g. BIOSIS databases, American Society of Clinical 
Oncology (ASCO), Biological Abstracts/RRM, British Library Inside, British Library Direct 
Plus,  ISI Proceedings )
Web searching (e.g. Google Scholar, , )Science.gov scricus.com
Administrative sources (clinical records, insurance data)
Vital statistics data, government reports, Centers for Disease control and prevention data, 
population consensus and surveys.
Medical books, grey literature and reports from experts.

http://Science.gov
http://scricus.com
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7.3.6.3 Assessment of methodological quality
Assessment of methodological quality, or critical appraisal, is a process conducted in systematic reviews 
to establish the internal validity and risk of bias of studies that meet the review inclusion criteria.The JBI 
has developed a number of tools for assessing the quality of various quantitative study designs that are 
appropriate to use in systematic reviews assessing questions of etiology & risk. (See Appendix II).

The protocol should indicate which tool is going to be used that match the included study designs when 
determining methodological quality of papers to include in the review. JBI appraisal tools should be used 
preferentially; if not clear reasoning should be provided. Critical appraisal tools should be cited in the 
protocol and should be appended if the tools are modified in any way. Critical appraisal must be 
conducted by two reviewers independently of each other. The reviewers should then meet to discuss the 
results of their critical appraisal for their final appraisal. If the two reviewers disagree on the final critical 
appraisal and this cannot be resolved through discussion, a third reviewer may be required.

When detailing the ‘Methods’ of the review report, the section on appraisal should detail the approach to 
critical appraisal, not the assessment results, and should be consistent with the protocol. The approach 
to critical appraisal process should include information on what constitutes acceptable levels of 
information for appraisal and whether the decision to include or exclude studies following critical 
appraisal is based on meeting a predetermined proportion of criteria or weighing criteria differently. The 
authors of the review should state in the review protocol the criteria used to determine the  a priori 
inclusion or exclusion of poor quality studies. The authors have to make explicit and agree on criteria to 
determine whether a study is of good, moderate or poor quality, and based on these criteria or a 
combination of criteria, the authors can decide whether to include only good quality studies or all studies 
irrespective of the quality. However, the importance of these criteria (e.g. selection, measurement bias, 
confounding) will vary with study type and problems specific to the review question.

The report should detail the criteria that were considered when determining the methodological quality of 
papers considered for inclusion in the review. In the systematic review, appraisal questions should be 
presented with the results, or appended.
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1.  

2.  

3.  

7.3.6.3.1 Confounding and confounders
Confounding occurs when another factor other than primary factor of interest or being investigated, can 
directly influence the outcome being measured. To be classed as a confounding factor, it should not be a 
factor that appears in the casual pathway between and exposure and the outcome. Confounding bias is 
defined as “bias of the estimated effect of an exposure on an outcome due to the presence of common 
causes of the exposure and the outcome”.(Miquel 2014)  A confounder or confounding variable is a (p.55)  

variable that can be used to decrease confounding bias when properly adjusted for.(Miquel 2014) (p.55) 

Criteria for confounders are:(Rothman, Greenland et al. 2008) (p.132-134)

A confounding factor must be an extraneous risk factor for the disease; i.e. the confounder is a 
risk factor for the disease and the factor's association with disease arises from a causal pathway 
other than the one under study.
A confounding factor must be associated with the exposure under study in the source 
population (the population at risk from which the cases are derived).
A confounding factor must not be affected by the exposure or the disease. In particular, it 
cannot be an intermediate step in the causal path between the exposure and the disease. (For 
example, in the case of increased risk of lung cancer from high levels of red meat consumption, 
the confounding factor could possibly be the ‘cooking method’)(Cancer Australia 2014)

Confounding can be controlled in the design and analysis phases in the case of observational studies. 
The two approaches used for the control of confounding in the analysis of data are stratification and 
statistical modelling. In stratification, study participants are split into strata that are different groups based 
on levels of the potential confounding variable, for example age. Although this approach is a simple 
method, this approach is limited by the fact that only a certain a number of potential factors could be 
stratified. Hence, it is not a common approach to control for confounding in observational studies in the 
analysis phase. (Kahlert, Gribsholt et al. 2017) Statistical modelling (such as multiple logistic regression, 
conditional logistic regression, Cox proportional hazards regression, multivariable regression analysis) is 
used to estimate the strength of the relationship of interest while controlling for all of the potential 
confounders.(Webb and Bain 2011)



240

7.3.6.3.2 Types of bias in studies of etiology and risk
Bias is a particular concern when assessing the methodological quality of studies of etiology and risk. 
Bias refers to systematic errors in any type of study that result in an incorrect estimate of the association 
between putative risk or predictive factors and the study outcome(s). The taxonomy of bias is well 
covered in the Cochrane Handbook(Higgins and Green 2011) and in the Agency for Healthcare 
Research and Quality Methods Guide for Comparative Effectiveness Reviews.(Viswanathan, Ansari et al. 
2008) If bias is suspected or reported, it is important to try and detect the direction of the bias, i.e. is it 
towards a change in the effect estimate of risk or not. Table 1 below shows the common types of bias 
that affect studies of etiology and risk.

Table 1: Common types of bias affecting studies of etiology and risk

T
y
p
e 
o
f 
b
ias

Definition Check for

S
el
e
ct
io
n 
B
ias

Systematic errors that 
result from procedures 
used to select study 
participants,  from 
factors that influence 
participation in the 
study, or the ways in 
which data are 
collected or analyzed

Sample

e.g. inappropriate definition of the eligible population or use of an 
inappropriate sampling frame; oversampling of healthy volunteers; 
exclusion of those who cannot or do not access health care services
/those from a CALD background/those who are illiterate; changes to 
population over time; attrition (general or greater in one group than 
another)/non-response related to survivorship and severity of illness or 
length of illness; institutional bias e.g. hospital patients are different 
form community living patients.

Classification

e.g. uneven diagnostic procedures; changes in procedures over time; 
observer bias; competing risks (e.g. attribution of cause of death); 
changes in guidelines/institutional policy outside the researchers’ 
control and publication bias. 

In
fo
r
m
at
io
n 
bi
as

Flawed measuring of 
independent and/or 
dependent variables/s 
that results in 
differential quality of 
information.

Inadequate detection; missing variables; misclassification; Hawthorne 
effect ; ecological fallacy; prestige/social desirability bias;  recall bias; 
interviewer bias; reporting bias and missing data.
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7.3.6.4 Data extraction
This section in the review report should include details of the types of data extracted from the included 
studies. Standardized data extraction tools allow the extraction of the same types of data across the 
included studies and are required for JBI systematic reviews. The protocol should detail what data the 
reviewers plan to extract from the included studies and the data extraction tool should be appended to 
the protocol.

The data extracted should include specific details about the participants, exposure of interest and 
outcomes of significance to the review question. Irrespective of the focus of the systematic review, 
additional data should be extracted, such as study methods, covariates and the sample size for each 
study included in the review. The methods of collection of exposure and outcome data (i.e. number of 
cigarettes or ppm of asbestos fibres or dust), which commonly include questionnaires, registries or 
interviews should also be stated.

Relative risk and other measures of association should be extracted, preferably those adjusted for the 
maximum number of covariates. Unadjusted results should be included only where no other data is 
provided. Epidemiological studies investigating the same association between an exposure and disease
/condition provide different effect measures that may be too dissimilar to combine, which presents a 
challenge when combining studies in a meta-analysis. Each different study may report different 
measures of association, or estimates of effect, which most commonly include relative risks (RR), odds 
ratios (OR), hazard ratios (HR), standardized incidence ratios (SIR) or a standardized mortality ratios 
(SMR). An absolute risk reflects the observed or calculated probability of an outcome (disease) in a 
population exposed to a specific risk factor. A relative risk, which is the most common metric of risk, is 
simply the ratio of absolute risk in the group exposed to the risk factor of interest, to the absolute risk in a 
group (control) that is not exposed to the risk factor. An OR uses the odds of developing a disease in 
both groups to calculate a relative measure between two groups rather than the risk.

Where an absolute risk of the exposed group is presented relative to available existing data for a 
population group, this is referred to as a standardized ratio. Depending on whether incidence or mortality 
data is used will depend on whether the SIR or SMR is reported. Standardized mortality ratio refers to the 
ratio of observed and expected mortality, based on the age-sex-calendar period specific rates. Usually 
SMR greater than 1 implies higher than expected deaths and SMR less than 1 implies lower than 
expected deaths. Standardized incidence ratio is the ratio of the observed number of cases to the 
expected number of cases, based on the age-sex specific rates. A range of corrections, transformations 
and assumptions can be used to account for difference in the different types of data presented. 

The following details are suggested at a minimum for extraction. 

Study details
Author - This is an alphabetic or character code which is usually the first few characters of the primary 
study author's name. This serves as an easy way to identify the study in the bibliography
Year – the year of publication
Journal – the journal in which the article was published

Study method/characteristics
Study design – briefly describing the type of study design. For e.g. if it is a cohort study or a cross-
sectional study. 
Setting - may refer to hospital or community. May also refer to rural/urban etc.
Participants - – Includes age, sex, country/location, sample size, diagnosis and other relevant 
characteristics
Recruitment procedures utilized
Follow-up or study duration – any details on the duration of the study or follow-up of the participants
Exposure(s) of interest (Independent variable) – type, frequency, intensity, duration

Dependent variable (outcome) 
Outcomes – the primary outcome measured and where relevant includes associated secondary 
outcomes.
Outcome measurements – describe the scales or tools used to measure the outcomes. For e.g. a 
standardized pain scale to measure pain.

Data analysis methods including statistical technique (e.g. regression), adjustment for 
confounding factors, etc.
Study results
Appropriate measures for effect size such as:

Risk ratio
Relative risk ratio
Odds ratio

P value & 95% Confidence Intervals
Reviewer comments
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7.3.6.5 Data synthesis
The protocol should detail how the reviewers plan to synthesize data extracted from included studies. 
The types of data it is anticipated will be synthesized should be consistent with the methods used for 
data collection and the included study designs.  The review report should detail how the reviewers 
synthesized the data extracted from included studies and how it was applied consistently across all 
included studies. 

As with all systematic reviews, there are various approaches to present the results, including a narrative, 
graphical or tabular summary, or meta-analysis (refer to the appropriate section below).(Munn, Tufanaru 
et al. 2014) There are some special considerations when conducting meta-analysis for questions related 
to etiology & risk. 
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7.3.6.5.1 Meta-analysis of observational research
A meta-analysis is a statistical procedure that combines the findings from multiple primary studies into a 
single overall summary estimate. A meta-analysis can be conducted to improve statistical power to 
detect a treatment effect, to estimate a summary average effect, to identify sub-groups associated with a 
negative outcome or a beneficial effect, and to explore differences in the size or direction of the treatment 
effect associated with study-specific variables. Interpretation of summary effect sizes from meta-analyses 
of epidemiological studies addressing etiological issues is difficult because of the differences in the 
factors controlled for in multivariate analyses from individual studies, and also because of poor reporting 
in the original studies with lack of adequate or complete details. For more information and guidance on 
meta-analysis, refer to Chapter 3 of this manual. 

An overall effect size is reported in a meta-analysis. It is computed for each study and the findings are 
pooled together to draw overall inferences. There are many different types of effect size and it is possible 
to convert one effect size into another, so each really just offers a differently scaled measure of the 
strength of an effect or a relationship. Reviewers should be aware that there are different guidelines for 
the interpretation of practical significance of the effect sizes such as ORs and RRs.(Tufanaru C, Huang 
WJ et al. 2012) One proposed guide for interpretation of effect sizes suggests that a value of 2 for a risk 
estimate (such as a relative risk RR or an odds ratio OR) is considered the minimum significant value 
from a practical point of view; a value of 3 is considered moderate significant; a value of 4 is considered 
to indicate strong significance from a practical point of view.(Tufanaru C, Huang WJ et al. 2012)

Frequently primary published studies investigating risk of an exposure will design the study and present 
the available data at different levels of the exposure, or in different categories to reflect a ‘dose-response’ 
relationship between the exposure and outcome variable. Difficulties will naturally arise if different studies 
have used different exposure categories and have presented this data in a variety of different ways. A 
dose response relationship between an exposure and the outcome is most commonly investigated to 
strengthen the support for causal inference or causation.(Greenland and Longnecker 1992, Bekkering, 
Harris et al. 2008) Individual studies may present results in a stratified manner, either across different 
exposure groups or in different quantiles. For example, considering the risk of alcohol intake and lung 
cancer, the data may be presented as different exposure groups such as in glasses/week or in grams of 
alcohol. Irrespective of this, methods are available to combine the results of individual studies presenting 
such ‘trend’ data. Dependent on the type of data presented from such a dose response investigation, 
accepted methods exist to summarize the data to a consistent risk estimate which can then be 
subsequently used in meta-analysis.

Bekkering et al in a study on the usability of results in a meta-analysis reported that majority of usable 
results reported were odds, risk, or hazard ratios that compared one or more exposure categories with a 
baseline category.(Bekkering, Harris et al. 2008) They further suggest some advantages in reporting 
results in ORs, RRs and HRs, which include checking informally for nonlinear exposure effects, and 
easier interpretation of the magnitude of the association.(Bekkering, Harris et al. 2008) In case of 
nonlinear associations, there is a risk for conclusions from dose-response meta-analysis being 
misleading and it is suggested that linearity assumptions be checked for each study, when conducting 
dose-response meta-analysis.(Greenland and Longnecker 1992, Bekkering, Harris et al. 2008) Bekkering 
et al,(Bekkering, Harris et al. 2008) Chene and Thompson,(Chene and Thompson 1996) Greenland and 
Longnecker,(Greenland and Longnecker 1992) Hamling et al,(Hamling, Lee et al. 2008) and Orsini et al
(Orsini, Bellocco et al. 2006) describe methods for conducting linear and non-linear dose-response meta-
analyses. Essentially, for linear dose-response meta-analysis, the method involves estimation of a linear 
dose-response curve for each study when combining studies with different exposure category definitions. 
Further, it requires the numbers of cases and noncases (outcomes) and persons/person-years (person-
time) and the effect estimates (RR or OR) with confidence intervals for at least three quantitative 
exposure categories.(Aromataris, Hopp L et al. 2011)

A note on heterogeneity (refer to  for more details)Chapter 3

Despite the impediment to meta-analysis that heterogeneity of the published data presents, be it for 
methodological, clinical or statistical reasons, meta-analysis of observational studies to inform etiology 
and risk is almost always possible and can offer a valid means to explore heterogeneity and its impact 
within a data set. A combined analysis of individual studies, beyond the outright aim of increased 
precision due to increased sample size, may be desirable as it allows the exploration of potential 
confounders and interactions and other modifying effects that may explain the heterogeneity among the 
included studies. It is suggested that the decision to conduct meta-analysis should not be just based on 
statistical considerations regarding heterogeneity but should be based on the review question, the 
characteristics of the studies, and the interpretability of the results. 
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7.3.6.5.2 The narrative synthesis of data
The results of all systematic reviews require some degree of narrative. Where a meta-analysis has been 
performed, that narrative may focus on synthesis of the characteristics of studies and their quality to 
explain and interpret the calculated effect estimates. In instances where meta-analysis has not been 
possible, the review authors will have to resort to narrative synthesis of the results of the included studies 
also. Narrative synthesis relies primarily on the use of words and text (tables are often included also, See 
Section 2.8.3) to summarise and explain the findings of a synthesis process. Its form may vary from the 
simple recounting and description of study characteristics, context, quality, and findings. The textual 
description of studies (individual or group of studies) and the thematic analysis methods are briefly 
presented below. Further exploration as well as worked examples for these approaches is provided by 
Lucas & co.(Lucas, Baird et al. 2007) 

Textual descriptions of individual studies. Summaries of individual studies can be structured to 
provide details of the setting, participants, exposure, and outcomes, along with any other factors 
of interest (e.g. the income level of the users, age of users, previous experiences, attrition, 
length of follow-up, sample size);
Textual descriptions of groups of studies. Based on relevant criteria (e.g. types of participants) 
included studies can be sub-grouped. Subsequently, commentaries summarizing key aspects of 
the studies in relation to the sub-group within which they were included are produced. In a final 
step, the scope, differences and similarities among studies are used to draw conclusions across 
the studies.

Where a narrative synthesis is undertaken to describe the included studies and their conclusions, it is 
important to discern how the evidence was weighted and whether conclusions were biased. It is 
recommended that the characteristics of the studies and the data extracted are emphasised and tables, 
graphs, and other diagrams are made use of to compare data.(Lockwood and White 2012) The narrative 
summary will present quantitative data extracted from individual studies, as well as, where available, 
point estimates (a value that represents a best estimate of effects) and interval estimates (an estimated 
range of effects, presented as a 95% confidence interval).

Because a potentially large amount of data can be conveyed in a narrative summary, consistency can be 
ensured in the results section if all reviewers agree beforehand on a structure for the reporting of results. 
If a structure is not followed, the report of results may appear incomplete or unreliable.(Lockwood and 
White 2012) However, if included studies do not provide the relevant information to comply with a 
structure, it should be made clear in the summary. A textual combination of data is often used when the 
included studies are dissimilar in terms of patients, methods, or data.
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7.3.6.5.3 The tabular synthesis of data
Tabulating the data begins with grouping the studies in discrete categories (e.g. based on types of 
participants, exposures, outcomes, country of origin, duration of the exposure, number of participants in 
each group, context, results and comments). When the analysis of the tables reveals the presence of 
dominant groups or clusters of characteristics groups of studies can be formed by which the subsequent 
synthesis can be organized; this technique is particularly useful when there are larger number of papers. 
Based on the type of data reported, a common results rubric can be tabulated as well (e.g. absolute 
difference, relative risk, odds ratio, favours exposure vs. favours no exposure column); this approach can 
serve as a first step in comparing the effects observed across the included studies.

Bellow you will find some suggested steps for tabulating information from studies included in a 
systematic review.(Khan, Kunz et al. 2003)

Suggested steps:

Place features related to populations, exposures and outcomes in columns.
Consider what subgroups of populations there are among included studies.
Consider what subtypes of exposures there are.
Consider the outcomes and their importance.
Consider if studies need to be sub-classified according to study designs and quality.
Populate the cells in the table with information from studies along rows in subgroups.
Sort studies according to a feature that helps to understand their results (e.g. a characteristic of 
a population or exposure, rank order of quality, year of publication, etc.).
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7.3.7 Results
The findings of the review should flow logically from the review objective/question i.e. they must 
ultimately answer the question! Findings should be extracted using JBI SUMARI and a narrative, tabular, 
graphical or meta-analysis should constitute part of this section. Reporting of results, as suggested by 
previous research, can include graphical summaries of study estimates and any combined estimate, a 
table listing descriptive information for each study, results of sensitivity testing and any subgroup 
analysis, and an indication of statistical uncertainty of findings.

This section should allow the reader to clearly follow how the included studies were identified and 
selected for inclusion in the review. In addition, the number of papers excluded should also be stated. 
There should be a narrative description of the process accompanied by a  flowchart of the review process
(from the PRISMA statement) detailing the flow from the search, through study selection, duplicates, full 
text retrieval, and any additions from 3rd search, appraisal, extraction and synthesis.

http://prisma-statement.org/PRISMAStatement/FlowDiagram
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7.3.7.1 Description of studies
This section of the results should include an overall description of the included studies (with reference to 
the table in the appendices), with the main aim to provide some context to the results section and 
sufficient detail for the reader to determine if the included studies are similar enough to combine in meta-
analysis. Specific items/points of interest from individual studies may also be highlighted here. Additional 
details may include the assessment of methodological quality, characteristics of the participants, location 
and types of exposures and outcomes. These can be presented in a narrative form, in a table or in both 
formats when studies vary in orientation and focus. 
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7.3.7.2 Methodological quality
This section should focus on methodological quality as determined by the relevant critical appraisal 
checklist. There should be a narrative summary of the overall methodological quality of the included 
studies, which can be supported (optional) by a table showing the results of the critical appraisal. Where 
only few studies are identified, or there are specific items of interest from included studies, these should 
be addressed in the narrative also, particularly where studies were deficient, or particularly good, i.e. with 
clear narrative regarding risk of bias/rigor of included studies. Use of N/A should also be justified in the 
text.
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7.3.7.3 Findings of the review
This section should be organized in a meaningful way based on the review objectives and questions and 
types of exposures and outcomes and types of studies. This section should provide comprehensive 
information regarding the results of all performed meta-analyses and additional analyses such as 
sensitivity analysis and sub-group analysis. Point estimates and interval estimates (confidence intervals) 
should be reported. Before presenting any meta-analysis results, the conduct of meta-analyses should 
be justified; reviewers should explicitly provide commentaries regarding the clinical, methodological, and 
statistical heterogeneity of the studies included in meta-analyses and the appropriateness of conducting 
meta-analyses. Summary results from meta-analyses should be reported as summary point estimates 
and interval estimates. The meta-analysis forest plots for all performed meta-analyses should be 
presented in this section. A narrative summary should complement the forest plots and provide additional 
commentaries and explanations for all performed meta-analyses (Munn et al 2014). 

Reviewers should report the funnel plot for publication bias if such assessment was appropriate and 
performed. Reviewers should include the results of assessment of risk of publication bias, including the 
results of statistical tests for publication bias, if such tests were used.

Even if meta-analysis is performed, a narrative summary should be included to supplement the technical 
details provided on the process and results of meta-analysis and to provide synthesis of data not 
captured in statistical meta-analysis.

If meta-analysis is not performed, a narrative summary should be included. The narrative summary 
should provide an overall summary of the findings of the included studies and their biases, strengths and 
limitations. The essence of narrative summary is that the results are summarized in words and in tables 
without any statistical meta-analysis. Textual commentaries and tables are used in order to summarize 
the results from the included studies and to provide context information for these results, thus facilitating 
understanding of the summarized results.
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7.3.8 Discussion
This section should discuss the results of the synthesis as well as any limitations of the primary studies 
included in the review and of the review itself (i.e. language, access, timeframe, study design, etc.). The 
results should be discussed in the context of current literature, practice and policy.

The aim of this section is to explain and discuss the main findings – including the strength of the 
evidence, for each main outcome. It should address the issues arising from the conduct of the review 
including limitations and issues arising from the findings of the review (such as search limitations). The 
discussion does seek to establish a line of argument based on the findings regarding the exposure and 
its association with the outcomes identified in the protocol. The application and relevance of the findings 
to relevant stakeholders (e.g. healthcare providers, patients and policy makers) should also be discussed 
in this section.

Points to consider this section include:

Where any problems identified undertaking the search (perhaps there is little primary research 
on this topic or perhaps it is poorly indexed by the databases that were searched or perhaps the 
search was insufficient)?
What limitations were found in the included primary research (e.g. were there inconsistencies or 
errors in reporting)?
How do the review findings fit with what is currently known on the topic (from issues highlighted 
in the Background section)?
Are the findings generalizable to other populations of participants/healthcare settings etc.?

Suggested layout of Discussion section:

Paragraph 1 – Begin your discussion with the: 

Amount and weight of available evidence
Any particular feature/s associated with future risk of disease/harm/outcome
Limitations to establish the reliability of results of the included studies (e.g. biases, data issues)

Paragraph 2 – set in context.

Set the results in context of other knowledge on the topic, i.e. compare your work with previous 
systematic reviews or current opinions and guidelines.

Paragraph 3 – outline strengths and weaknesses of the meta-analytic methods used. 

Strengths: e.g. multiple reviewers reduced inclusion bias; which moderating variables were 
identified and how they were managed e.g. study design; determined that the effect estimate 
was sufficiently large in practical as well as statistical terms; determined precision of the effect; 
determined heterogeneity of the participants to enable generalisation of findings; conducted 
sensitivity analyses to assess any changes in the pooled effect estimator.
Weaknesses: bias e.g. included only English language publications, unable to access suitable 
grey literature; possibility of missing (explanatory) variable/s, some issues with interpretation of 
findings.

Paragraph 4 – discuss limitations to establish the reliability of result/s.

Of your review (bias)
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7.3.9 Conclusion and Recommendations
This section should begin with an overall conclusion based on the results. The conclusions drawn should 
match with the review objective/question.

The conclusion section of a systematic review should provide a general interpretation of the findings in 
the context of other evidence and provide a detailed discussion of issues arising from the findings of the 
review and demonstrate the significance of the review findings to practice and research. Areas that may 
be addressed include:

A summary of the major findings of the review;
Issues related to the quality of the research within the area of interest;
Other issues of relevance; and
Potential limitations of the systematic review.

Recommendations for practice

It should be stated how the findings of the review impact on public health issues and clinical practice in 
the area. If there is sufficient evidence to make specific recommendations for practice, then the 
appropriate JBI Grades of Recommendation should be assigned to each recommendation based on the 
study design that led to the recommendation.

Recommendations for research

This section should include clear, specific recommendations for future research based on gaps in 
knowledge identified from the results of the review. Recommendations for research should avoid 
generalised statements calling for further research, but should be linked to specific issues.
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7.3.10 Appendices
Here are several required appendices for a JBI review:

Appendix I: Search strategy
A detailed and complete search strategy for all of the major databases and other sites 
and sources searched must be appended.  Major databases that were searched must 
be identified, including the search platform used where necessary. All search filters 
with logic employed should be displayed, including the number of records returned.

Appendix II: Table of included studies
A table of included studies is crucial to allow a snapshot of the studies included in the 
review.

Appendix III: List of excluded studies
At a minimum, a list of studies excluded at the full text selection stage, if any,  must be 
appended and reasons for exclusion should be provided for each study. 



253

7.4 Chapter references
Akpalu, B., K. Ae-Ngibise, F. Agbokey, G. Adjei and Y. Enuameh (2012). "Association between 
Plasmodium falciparum malaria and the mental health of children between five years and nineteen years 
in subSaharan Africa: A systematic review." JBI Database of Systematic Reviews and Implementation 
Reports (28): 1-14.10

Aromataris, E., Hopp L and M. Z. (2011). Synthesizing Evidence of Risk. Philadelphia, Lippincott 
Williams & Wilkins.

Bekkering, G. E., R. J. Harris, S. Thomas, A. M. Mayer, R. Beynon, A. R. Ness, R. M. Harbord, C. Bain, 
G. D. Smith and J. A. Sterne (2008). "How much of the data published in observational studies of the 
association between diet and prostate or bladder cancer is usable for meta-analysis?" Am J Epidemiol 167
(9): 1017-1026.

Cancer Australia (2014). Risk factors for Lung cancer: a systematic review. Surry Hills, NSW, Cancer 
Australia.

Chene, G. and S. G. Thompson (1996). "Methods for summarizing the risk associations of quantitative 
variables in epidemiologic studies in a consistent form." Am J Epidemiol (6): 610-621.144

DerSimonian, R. and N. Laird (1986). "Meta-analysis in clinical trials." Control Clin Trials (3): 177-188.7

DerSimonian, R. and N. Laird (2015). "Meta-analysis in clinical trials revisited." Contemp Clin Trials (Pt 45
A): 139-145.

Gagnier, J. J., G. Kienle, D. G. Altman, D. Moher, H. Sox and D. Riley (2014). "The CARE guidelines: 
consensus-based clinical case report guideline development." J Clin Epidemiol (1): 46-51.67

Greenland, S. (1987). "Quantitative methods in the review of epidemiologic literature." Epidemiol Rev : 9
1-30.

Greenland, S. and M. P. Longnecker (1992). "Methods for trend estimation from summarized dose-
response data, with applications to meta-analysis." Am J Epidemiol (11): 1301-1309.135

Hamling, J., P. Lee, R. Weitkunat and M. Ambuhl (2008). "Facilitating meta-analyses by deriving relative 
effect and precision estimates for alternative comparisons from a set of estimates presented by exposure 
level or disease category." Stat Med (7): 954-970.27

Higgins, J. and S. Green (2011). Cochrane Handbook for Systematic Reviews of Interventions The 
Cochrane Collaboration.

Higgins, J. P. T., S. G. Thompson, J. J. Deeks and D. G. Altman (2003). "Measuring inconsistency in 
meta-analyses." BMJ : British Medical Journal (7414): 557-560.327

Hill, A. B. (1965). "The Environment and Disease: Association or Causation?" Proceedings of the Royal 
Society of Medicine (5): 295-300.58

Kahlert, J., S. B. Gribsholt, H. Gammelager, O. M. Dekkers and G. Luta (2017). "Control of confounding 
in the analysis phase – an overview for clinicians." Clinical Epidemiology : 195-204.9

Khan, K. S., R. Kunz, J. Kleijnen and G. Antes (2003). "Five steps to conducting a systematic review." J 
R Soc Med (3): 118-121.96

Kraemer, H. C., A. E. Kazdin, D. R. Offord, R. C. Kessler, P. S. Jensen and D. J. Kupfer (1997). "Coming 
to terms with the terms of risk." Arch Gen Psychiatry (4): 337-343.54

Lockwood, C. and S. White (2012). Synthesizing descriptive evidence, Lippincott Williams & Wilkins
/Joanna Briggs Institute.

Lucas, P. J., J. Baird, L. Arai, C. Law and H. M. Roberts (2007). "Worked examples of alternative 
methods for the synthesis of qualitative and quantitative research in systematic reviews." BMC Med Res 
Methodol : 4.7

Miquel, P. (2014). A Dictionary of Epidemiology, Oxford University Press.

Moher, D., A. Liberati, J. Tetzlaff, D. G. Altman and P. G. and the (2009). "Preferred reporting items for 
systematic reviews and meta-analyses: The prisma statement." Annals of Internal Medicine (4): 264-151
269.

Munn, Z., C. Tufanaru and E. Aromataris (2014). "JBI's systematic reviews: data extraction and 
synthesis." Am J Nurs (7): 49-54.114

Orsini, N., R. Bellocco and S. Greenland (2006). "Generalized least squares for trend estimation of 
summarized dose-response data." Stata Journal (1): 40-57.6



254

Ratib, S., E. Burden-Teh, J. Leonardi-Bee, C. Harwood and F. Bath-Hextall (2016). "Long-term topical 
corticosteroid use and risk of skin cancer: a systematic review protocol." JBI Database of Systematic 
Reviews and Implementation Reports (12): 64-73.14

Rothman, K., S. Greenland and T. Lash (2008). Validity in Epidemiologic Studies. In Rothman KJ, 
Greenland S, Lash TL. Modern Epidemiology. Philadelphia, Lippincott Williams & Wilkins.

Rothman, K. J., S. Greenland, C. Poole and T. L. Lash (2008). Causation and Causal Inference. In 
Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. . Philadelphia, Lippincott Williams & Wilkins.

Stroup, D. F., J. A. Berlin, S. C. Morton, I. Olkin, G. D. Williamson, D. Rennie, D. Moher, B. J. Becker, T. 
A. Sipe and S. B. Thacker (2000). "Meta-analysis of observational studies in epidemiology: a proposal for 
reporting. Meta-analysis Of Observational Studies in Epidemiology (MOOSE) group." Jama (15): 283
2008-2012.

The Joanna Briggs Institute a (2014). The Joanna Briggs Institute Reviewers' Manual. Australia.

The Joanna Briggs Institute b (2014). Joanna Briggs Institute Reviewers’ Manual: The Systematic 
Review of Prevalence and Incidence Data. Adelaide, Australia, The Joanna Briggs Institute.

Thiese, M. S. (2014). "Observational and interventional study design types; an overview." Biochemia 
Medica (2): 199-210.24

Tufanaru C, Huang WJ, Tsay S-F and C. S-S (2012). Statistics for Systematic Review Authors. 
Philadelphia, Lippincott Williams & Wilkins.

Viswanathan, M., M. T. Ansari, N. D. Berkman, S. Chang, L. Hartling, M. McPheeters, P. L. Santaguida, 
T. Shamliyan, K. Singh, A. Tsertsvadze and J. R. Treadwell (2008). AHRQ Methods for Effective Health 
Care Assessing the Risk of Bias of Individual Studies in Systematic Reviews of Health Care 
Interventions. Methods Guide for Effectiveness and Comparative Effectiveness Reviews. Rockville (MD), 
Agency for Healthcare Research and Quality (US).

von Elm, E., D. G. Altman, M. Egger, S. J. Pocock, P. C. Gotzsche and J. P. Vandenbroucke (2007). 
"Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines 
for reporting observational studies." BMJ (7624): 806-808.335

Warren, F., K. Abrams, S. Golder and A. Sutton (2012). "Systematic review of methods used in meta-
analyses where a primary outcome is an adverse or unintended event." BMC Med Res Methodol : 64.12

Webb, P. and C. Bain (2011). Essential Epidemiology. Cambridge, Cambridge University

Wolf, F. (1986). Meta-Analysis: Quantitative methods for research synthesis. Beverly Hills, CA: Sage.



255

1.  

1.  

1.  

1.  

1.  

1.  

1.  

1.  

1.  

1.  

1.  

Appendix 7.1 Critical appraisal checklist for cohort studies
JBI Critical Appraisal Checklist for Cohort Studies

Reviewer Date                                                                                                                                                 
                        

Author  Year Record Number                                                                                                                          
                       

Y
es

No Uncl
ear

Not 
applicable

Were the two groups similar and recruited from the same population?

Were the exposures measured similarly to assign people

to both exposed and unexposed groups?

Was the exposure measured in a valid and reliable way?

Were confounding factors identified?

Were strategies to deal with confounding factors stated?

Were the groups/participants free of the outcome at the start of the study (or at 
the moment of exposure)?

Were the outcomes measured in a valid and reliable way?

Was the follow up time reported and sufficient to be long enough for outcomes 
to occur?

Was follow up complete, and if not, were the reasons to loss to follow up 
described and explored?

Were strategies to address incomplete follow up utilized?

Was appropriate statistical analysis used?

Overall appraisal:             Include          Exclude          Seek further info  

Comments (Including reason for exclusion)

                                                                                                                                                                        
                       

                                                                                                                                                                        
                       

                                                                                                                                                                        
                       

Explanation of cohort studies critical appraisal
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Cohort studies Critical Appraisal Tool

 

Answers: Yes, No, Unclear or Not/Applicable

 1.    Were the two groups similar and recruited from the same population?

Check the paper carefully for descriptions of participants to determine if patients within and across 
groups have similar characteristics in relation to exposure (e.g. risk factor under investigation). The two 
groups selected for comparison should be as similar as possible in all characteristics except for their 
exposure status, relevant to the study in question. The authors should provide clear inclusion and 
exclusion criteria that they developed prior to recruitment of the study participants.

2.    Were the exposures measured similarly to assign people to both exposed and unexposed 
groups?

A high quality study at the level of cohort design should mention or describe how the exposures were 
measured. The exposure measures should be clearly defined and described in detail. This will enable 
reviewers to assess whether or not the participants received the exposure of interest.

3.    Was the exposure measured in a valid and reliable way?

The study should clearly describe the method of measurement of exposure. Assessing validity requires 
that a 'gold standard' is available to which the measure can be compared. The validity of exposure 
measurement usually relates to whether a current measure is appropriate or whether a measure of past 
exposure is needed.

Reliability refers to the processes included in an epidemiological study to check repeatability of 
measurements of the exposures. These usually include intra-observer reliability and inter-observer 
reliability.

4.    Were confounding factors identified?

Confounding has occurred where the estimated intervention exposure effect is biased by the presence of 
some difference between the comparison groups (apart from the exposure investigated/of interest). 
Typical confounders include baseline characteristics, prognostic factors, or concomitant exposures (e.g. 
smoking). A confounder is a difference between the comparison groups and it influences the direction of 
the study results. A high quality study at the level of cohort design will identify the potential confounders 
and measure them (where possible). This is difficult for studies where behavioral, attitudinal or lifestyle 
factors may impact on the results.

5.    Were strategies to deal with confounding factors stated?

Strategies to deal with effects of confounding factors may be dealt within the study design or in data 
analysis. By matching or stratifying sampling of participants, effects of confounding factors can be 
adjusted for. When dealing with adjustment in data analysis, assess the statistics used in the study. Most 
will be some form of multivariate regression analysis to account for the confounding factors measured. 
Look out for a description of statistical methods as regression methods such as logistic regression are 
usually employed to deal with confounding factors/variables of interest.

6.    Were the groups/participants free of the outcome at the start of the study (or at the moment 
of exposure)?

The participants should be free of the outcomes of interest at the start of the study. Refer to the 
‘methods’ section in the paper for this information, which is usually found in descriptions of participant
/sample recruitment, definitions of variables, and/or inclusion/exclusion criteria.

https://synthesismanual.jbi.global/
https://doi.org/10.46658/JBIMES-20-08
https://doi.org/10.46658/JBIMES-20-08
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7.    Were the outcomes measured in a valid and reliable way?

Read the methods section of the paper. If for e.g. lung cancer is assessed based on existing definitions 
or diagnostic criteria, then the answer to this question is likely to be yes. If lung cancer is assessed using 
observer reported, or self-reported scales, the risk of over- or under-reporting is increased, and 
objectivity is compromised. Importantly, determine if the measurement tools used were validated 
instruments as this has a significant impact on outcome assessment validity.

Having established the objectivity of the outcome measurement (e.g. lung cancer) instrument, it’s 
important to establish how the measurement was conducted. Were those involved in collecting data 
trained or educated in the use of the instrument/s? (e.g. radiographers). If there was more than one data 
collector, were they similar in terms of level of education, clinical or research experience, or level of 
responsibility in the piece of research being appraised?

 8.    Was the follow up time reported and sufficient to be long enough for outcomes to occur?

The appropriate length of time for follow up will vary with the nature and characteristics of the population 
of interest and/or the intervention, disease or exposure. To estimate an appropriate duration of follow up, 
read across multiple papers and take note of the range for duration of follow up.  The opinions of experts 
in clinical practice or clinical research may also assist in determining an appropriate duration of follow up. 
For example, a longer timeframe may be needed to examine the association between occupational 
exposure to asbestos and the risk of lung cancer. It is important, particularly in cohort studies that follow 
up is long enough to enable the outcomes.  However, it should be remembered that the research 
question and outcomes being examined would probably dictate the follow up time

9.    Was follow up complete, and if not, were the reasons to loss to follow up described   and 
explored?

It is important in a cohort study that a greater percentage of people are followed up. As a general 
guideline, at least 80% of patients should be followed up. Generally a dropout rate of 5% or less is 
considered insignificant. A rate of 20% or greater is considered to significantly impact on the validity of 
the study. However, in observational studies conducted over a lengthy period of time a higher dropout 
rate is to be expected. A decision on whether to include or exclude a study because of a high dropout 
rate is a matter of judgement based on the reasons why people dropped out, and whether dropout rates 
were comparable in the exposed and unexposed groups.

Reporting of efforts to follow up participants that dropped out may be regarded as an indicator of a well 
conducted study. Look for clear and justifiable description of why people were left out, excluded, dropped 
out etc. If there is no clear description or a statement in this regards, this will be a 'No'.

10.  Were strategies to address incomplete follow up utilized?

Some people may withdraw due to change in employment or some may die; however, it is important that 
their outcomes are assessed. Selection bias may occur as a result of incomplete follow up. Therefore, 
participants with unequal follow up periods must be taken into account in the analysis, which should be 
adjusted to allow for differences in length of follow up periods. This is usually done by calculating rates 
which use person-years at risk, i.e. considering time in the denominator.

11.  Was appropriate statistical analysis used?

As with any consideration of statistical analysis, consideration should be given to whether there was a 
more appropriate alternate statistical method that could have been used. The methods section of cohort 
studies should be detailed enough for reviewers to identify which analytical techniques were used (in 
particular, regression or stratification) and how specific confounders were measured.

For studies utilizing regression analysis, it is useful to identify if the study identified which variables were 
included and how they related to the outcome. If stratification was the analytical approach used, were the 
strata of analysis defined by the specified variables? Additionally, it is also important to assess the 
appropriateness of the analytical strategy in terms of the assumptions associated with the approach as 
differing methods of analysis are based on differing assumptions about the data and how it will respond.
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Appendix 7.2 Critical appraisal checklist for case-control 
studies

JBI Critical Appraisal Checklist for Case Control Studies

Reviewer Date                                                                                                                                                 
                                 

Author  Year Record Number                                                                                                                          
                                 

Y
es

No Uncl
ear

Not 
applicable

Were the groups comparable other than the presence of disease in cases or the 
absence of disease in controls?

Were cases and controls matched appropriately?

Were the same criteria used for identification of cases and controls?

Was exposure measured in a standard, valid and reliable way?

Was exposure measured in the same way for cases and controls?

Were confounding factors identified?

Were strategies to deal with confounding factors stated?

Were outcomes assessed in a standard, valid and reliable way for cases and 
controls?

Was the exposure period of interest long enough to be meaningful?

Was appropriate statistical analysis used?

Overall appraisal:             Include          Exclude          Seek further info  

Comments (Including reason for exclusion)
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Explanation of case control studies critical appraisal
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Case Control Studies Critical Appraisal Tool

Answers: Yes, No, Unclear or Not/Applicable

1.         Were the groups comparable other than presence of disease in cases or absence of 
disease in controls?

The control group should be representative of the source population that produced the cases. This is 
usually done by individual matching; wherein controls are selected for each case on the basis of similarity 
with respect to certain characteristics other than the exposure of interest. Frequency or group matching is 
an alternative method. Selection bias may result if the groups are not comparable.

 2.         Were cases and controls matched appropriately?

As in item 1, the study should include clear definitions of the source population. Sources from which 
cases and controls were recruited should be carefully looked at. For example, cancer registries may be 
used to recruit participants in a study examining risk factors for lung cancer, which typify population-
based case control studies. Study participants may be selected from the target population, the source 
population, or from a pool of eligible participants (such as in hospital-based case control studies).

 3.         Were the same criteria used for identification of cases and controls?

It is useful to determine if patients were included in the study based on either a specified diagnosis or 
definition. This is more likely to decrease the risk of bias. Characteristics are another useful approach to 
matching groups, and studies that did not use specified diagnostic methods or definitions should provide 
evidence on matching by key characteristics. A case should be defined clearly. It is also important that 
controls must fulfil all the eligibility criteria defined for the cases except for those relating to diagnosis of 
the disease.

 4.         Was exposure measured in a standard, valid and reliable way?

The study should clearly describe the method of measurement of exposure. Assessing validity requires 
that a 'gold standard' is available to which the measure can be compared. The validity of exposure 
measurement usually relates to whether a current measure is appropriate or whether a measure of past 
exposure is needed.

Case control studies may investigate many different ‘exposures’ that may or may not be associated with 
the condition. In these cases, reviewers should use the main exposure of interest for their review to 
answer this question when using this tool at the study level.

Reliability refers to the processes included in an epidemiological study to check repeatability of 
measurements of the exposures. These usually include intra-observer reliability and inter-observer 
reliability.

 5.         Was exposure measured in the same way for cases and controls?

As in item 4, the study should clearly describe the method of measurement of exposure. The exposure 
measures should be clearly defined and described in detail. Assessment of exposure or risk factors 
should have been carried out according to same procedures or protocols for both cases and controls.

 6.         Were confounding factors identified?

Confounding has occurred where the estimated intervention exposure effect is biased by the presence of 
some difference between the comparison groups (apart from the exposure investigated/of interest). 
Typical confounders include baseline characteristics, prognostic factors, or concomitant exposures (e.g. 
smoking). A confounder is a difference between the comparison groups and it influences the direction of 
the study results. A high quality study at the level of case control design will identify the potential 
confounders and measure them (where possible). This is difficult for studies where behavioral, attitudinal 
or lifestyle factors may impact on the results.

 7.         Were strategies to deal with confounding factors stated?
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Strategies to deal with effects of confounding factors may be dealt within the study design or in data 
analysis. By matching or stratifying sampling of participants, effects of confounding factors can be 
adjusted for. When dealing with adjustment in data analysis, assess the statistics used in the study. Most 
will be some form of multivariate regression analysis to account for the confounding factors measured. 
Look out for a description of statistical methods as regression methods such as logistic regression are 
usually employed to deal with confounding factors/ variables of interest.

 8.         Were outcomes assessed in a standard, valid and reliable way for cases and controls?

Read the methods section of the paper. If for e.g. lung cancer is assessed based on existing definitions 
or diagnostic criteria, then the answer to this question is likely to be yes. If lung cancer is assessed using 
observer reported, or self-reported scales, the risk of over- or under-reporting is increased, and 
objectivity is compromised. Importantly, determine if the measurement tools used were validated 
instruments as this has a significant impact on outcome assessment validity.

Having established the objectivity of the outcome measurement (e.g. lung cancer) instrument, it’s 
important to establish how the measurement was conducted. Were those involved in collecting data 
trained or educated in the use of the instrument/s? (e.g. radiographers). If there was more than one data 
collector, were they similar in terms of level of education, clinical or research experience, or level of 
responsibility in the piece of research being appraised?

 9.         Was the exposure period of interest long enough to be meaningful?

It is particularly important in a case control study that the exposure time was sufficient enough to show an 
association between the exposure and the outcome. It may be that the exposure period may be too short 
or too long to influence the outcome.

 10.     Was appropriate statistical analysis used?

As with any consideration of statistical analysis, consideration should be given to whether there was a 
more appropriate alternate statistical method that could have been used. The methods section should be 
detailed enough for reviewers to identify which analytical techniques were used (in particular, regression 
or stratification) and how specific confounders were measured.

For studies utilizing regression analysis, it is useful to identify if the study identified which variables were 
included and how they related to the outcome. If stratification was the analytical approach used, were the 
strata of analysis defined by the specified variables? Additionally, it is also important to assess the 
appropriateness of the analytical strategy in terms of the assumptions associated with the approach as 
differing methods of analysis are based on differing assumptions about the data and how it will respond.
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Appendix 7.3 Critical appraisal checklists for case series
JBI Critical Appraisal Checklist for Case Series 

Reviewer Date                                                                                                                                                 
                 

 

 

Author  Year Record                                                                                                                        
Number                                   

Y
es

No Uncl
ear

Not 
applicable

Were there clear criteria for inclusion in the case series?

Was the condition measured in a standard, reliable way for all participants 
included in the case series?

Were valid methods used for identification of the condition for all participants 
included in the case series?

Did the case series have consecutive inclusion of participants?

Did the case series have complete inclusion of participants?

Was there clear reporting of the demographics of the participants in the study?

Was there clear reporting of clinical information of the participants?

Were the outcomes or follow up results of cases clearly reported?

Was there clear reporting of the presenting site(s)/clinic(s) demographic 
information?

Was statistical analysis appropriate?

Overall appraisal:             Include          Exclude          Seek further info  

Comments (Including reason for exclusion)

                                                                                                                                                                        
                       

                                                                                                                                                                        
                       

                                                                                                                                                                        
                       

Introduction to the Case Series Critical Appraisal Tool
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The definition of a case series varies across the medical literature, which has resulted in inconsistent use 
of this term (Appendix 1).  The gamut of  case studies is wide, with some studies claiming to be a case 1-3

series realistically being nothing more than a collection of case reports, with others more akin to cohort 
studies or even quasi-experimental before and after studies. This has created difficulty in assigning ‘case 
series’ a position in the hierarchy of evidence and identifying and appropriate critical appraisal tool.1, 2

Dekkers et al. define a case series as a study in which ‘only patients with the outcome are sampled 
(either those who have an exposure or those who are selected without regard to exposure), which does 
not permit calculation of an absolute risk.’  The outcome could be a disease or a disease related 1p.39

outcome. This is contrasted to cohort studies where sampling is based on exposure (or characteristic), 
and case- control studies where there is a comparison group without the disease.

The completeness of a case series contributes to its reliability.  Studies that indicate a consecutive and 1

complete inclusion are more reliable than those that do not. For example, a case series that states ‘we 
included all patients (24) with osteosarcoma who presented to our clinic between March 2005 and June 
2006’ is more reliable than a study that simply states ‘we report a case series of 24 people with 
osteosarcoma.’

For the purposes of this checklist, we agree with the principles outlined in the Dekker et al. paper, and 
define case series as studies where only patients with a certain disease or disease-related outcome are 
sampled. Some of the items below relate to risk of bias, whilst others relate to ensuring adequate 
reporting and statistical analysis. A response of ‘no’ to any of the questions below negatively impacts the 
quality of a case series.

 

Tool Guidance

Answers: Yes, No, Unclear or Not/Applicable

 1.                   Were there clear criteria for inclusion in the case series? 

 The authors should provide clear inclusion (and exclusion criteria where appropriate) for the study 
participants. The inclusion/exclusion criteria should be specified (e.g., risk, stage of disease progression) 
with sufficient detail and all the necessary information critical to the study.

 2.                   Was the condition measured in a standard, reliable way for all participants included 
in the case series?

The study should clearly describe the method of measurement of the condition. This should be done in a 
standard (i.e. same way for all patients) and reliable (i.e. repeatable and reproducible results) way.

 3.                   Were valid methods used for identification of the condition for all participants 
included in the case series?

Many health problems are not easily diagnosed or defined and some measures may not be capable of 
including or excluding appropriate levels or stages of the health problem. If the outcomes were assessed 
based on existing definitions or diagnostic criteria, then the answer to this question is likely to be yes. If 
the outcomes were assessed using observer reported, or self-reported scales, the risk of over- or under-
reporting is increased, and objectivity is compromised. Importantly, determine if the measurement tools 
used were validated instruments as this has a significant impact on outcome assessment validity.

 4.                   Did the case series have consecutive inclusion of participants?

Studies that indicate a consecutive inclusion are more reliable than those that do not. For example, a 
case series that states ‘we included all patients (24) with osteosarcoma who presented to our clinic 
between March 2005 and June 2006’ is more reliable than a study that simply states ‘we report a case 
series of 24 people with osteosarcoma.’

 5.                   Did the case series have complete inclusion of participants?

The completeness of a case series contributes to its reliability (1). Studies that indicate a complete 
inclusion are more reliable than those that do not. A stated above, a case series that states ‘we included 
all patients (24) with osteosarcoma who presented to our clinic between March 2005 and June 2006’ is 
more reliable than a study that simply states ‘we report a case series of 24 people with osteosarcoma.’

 6.                   Was there clear reporting of the demographics of the participants in the study?
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The case series should clearly describe relevant participant’s demographics such as the following 
information where relevant: participant’s age, sex, education, geographic region, ethnicity, time period, 
education.

7.                   Was there clear reporting of clinical information of the participants?

There should be clear reporting of clinical information of the participants such as the following information 
where relevant: disease status, comorbidities, stage of disease, previous interventions/treatment, results 
of diagnostic tests, etc.

8.                   Were the outcomes or follow-up results of cases clearly reported?

The results of any intervention or treatment should be clearly reported in the case series.  A good case 
study should clearly describe the clinical condition post-intervention in terms of the presence or lack of 
symptoms. The outcomes of management/treatment when presented as images or figures can help in 
conveying the information to the reader/clinician. It is important that adverse events are clearly 
documented and described, particularly a new or unique condition is being treated or when a new drug or 
treatment is used. In addition, unanticipated events, if any that may yield new or useful information 
should be identified and clearly described.

 9.                   Was there clear reporting of the presenting site(s)/clinic(s) demographic 
information?

Certain  diseases  or  conditions  vary  in  prevalence  across  different  geographic  regions  and 
populations  (e.g. women vs. men,  sociodemographic  variables  between  countries).  The study sample 
should be described in sufficient detail so that other researchers can determine if it is comparable to the 
population of interest to them.

 10.               Was statistical analysis appropriate?

As with any consideration of statistical analysis, consideration should be given to whether there was a 
more appropriate alternate statistical method that could have been used. The methods section of studies 
should be detailed enough for reviewers to identify which analytical techniques were used and whether 
these were suitable.
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Appendix 1: Case series definitions:

‘A report on a series of patients with an outcome of interest. No control group is involved.’(4) (p 279)

‘A case series is a descriptive study involving a group of patients who all have the same disease or 
condition: the aim is to describe common and differing characteristics of a particular group of individuals’ 
(Oxford Handbook of medical statistics)

‘A group or series of case reports involving patients who were given similar treatment. Reports of case 
series usually contain detailed information about the individual patients. This includes demographic 
information (for example, age, gender, ethnic origin) and information on diagnosis, treatment, response 
to treatment, and follow-up after treatment.’ Law K, Howick J. OCEBM Table of Evidence Glossary.  2013 
[cited 2014 10th January]; Available from: http://www.cebm.net/index.aspx?o=1116

‘A   (also known as a clinical  ) is a type of medical research study that tracks subjects case series series
with a known exposure, such as patients who have received a similar treatment, or examines their 
medical records for exposure and outcome.’ Wikipedia

http://www.cebm.net/index.aspx?o=1116
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‘A study which makes observations on a series of individuals, usually all receiving the same intervention, 
with no control group. : At this stage it is unclear whether case series should be included in Comments
Cochrane systematic reviews, but we have left them in the list so that working groups can consider 
whether there are circumstances in which it would be appropriate to include them, and to assess risk of 
bias. A particular reason for including case series might be where they provide evidence relating to 
adverse effects of an intervention. Potential examples of risk of bias might be that if a case series does 
not [attempt to] recruit consecutive participants, this might introduce a risk of selection bias, while some 
case series could be at risk of detection bias, if the circumstances in which adverse effects are reported 
(or elicited) are not standardised.’ http://bmg.cochrane.org/research-projectscochrane-risk-bias-tool

http://bmg.cochrane.org/research-projectscochrane-risk-bias-tool
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Appendix 7.4 Critical appraisal checklist for case reports
JBI Critical Appraisal Checklist for Case Reports

Reviewer Date                                                                                                                                                 
                 

Author  Year Record                                                                                                                        
Number                                    

Yes No Uncle
ar

Not 
applicable

Were patient’s demographic characteristics clearly described?

Was the patient’s history clearly described and presented as a timeline?

Was the current clinical condition of the patient on presentation clearly 
described?

Were diagnostic tests or assessment methods and the results clearly 
described?

Was the intervention(s) or treatment procedure(s) clearly described?

Was the post-intervention clinical condition clearly described?

Were adverse events (harms) or unanticipated events identified and 
described?

Does the case report provide takeaway lessons?

Overall appraisal:             Include          Exclude          Seek further info  

Comments (Including reason for exclusion)

                                                                                                                                                                        
                       

                                                                                                                                                                        
                       

                                                                                                                                                                        
                       

 

Explanation of case reports critical appraisal
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Case Reports Critical Appraisal Tool                

Answers: Yes, No, Unclear or Not/Applicable

1.       Were patient’s demographic characteristics clearly described?
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Does the case report clearly describe patient's age, sex, race, medical history, diagnosis, prognosis, 
previous treatments, past and current diagnostic test results, and medications? The setting and context 
may also be described.

 2.       Was the patient’s history clearly described and presented as a timeline?

A good case report will clearly describe the history of the patient, their medical, family and psychosocial 
history including relevant genetic information, as well as relevant past interventions and their outcomes. 
(CARE Checklist 2013)

 3.       Was the current clinical condition of the patient on presentation clearly described?

The current clinical condition of the patient should be described in detail including the uniqueness of the 
condition/disease, symptoms, frequency and severity. The case report should also be able to present 
whether differential diagnoses was considered.

 4.       Were diagnostic tests or methods and the results clearly described?

A reader of the case report should be provided sufficient information to understand how the patient was 
assessed. It is important that all appropriate tests are ordered to confirm a diagnosis and therefore the 
case report should provide a clear description of various diagnostic tests used (whether a gold standard 
or alternative diagnostic tests). Photographs or illustrations of diagnostic procedures, radiographs, or 
treatment procedures are usually presented when appropriate to convey a clear message to readers.

5.       Was the intervention(s) or treatment procedure(s) clearly described?

It is important to clearly describe treatment or intervention procedures as other clinicians will be reading 
the paper and therefore may enable clear understanding of the treatment protocol. The report should 
describe the treatment/intervention protocol in detail; for e.g. in pharmacological management of dental 
anxiety - the type of drug, route of administration, drug dosage and frequency, and any side effects.

 6.       Was the post-intervention clinical condition clearly described?

A good case report should clearly describe the clinical condition post-intervention in terms of the 
presence or lack thereof symptoms. The outcomes of management/treatment when presented as images 
or figures would help in conveying the information to the reader/clinician.

 7.       Were adverse events (harms) or unanticipated events identified and described?

With any treatment/intervention/drug, there are bound to be some adverse events and in some cases, 
they may be severe. It is important that adverse events are clearly documented and described, 
particularly when a new or unique condition is being treated or when a new drug or treatment is used. In 
addition, unanticipated events, if any that may yield new or useful information should be identified and 
clearly described.

 8.       Does the case report provide takeaway lessons?

Case reports should summarize key lessons learned from a case in terms of the background of the 
condition/disease and clinical practice guidance for clinicians when presented with similar cases.

References:

Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley D, CARE Group. The CARE Guidelines: 
ConsensusBased Clinical Case Reporting Guideline Development. Headache: The Journal of Head and 
Face Pain, 2013;53(10):1541-1547. 
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Appendix 7.5 Critical appraisal checklist for analytical 
cross-sectional studies

JBI Critical Appraisal Checklist for Analytical Cross Sectional Studies

Reviewer Date                                                                                                                                                 
                 

 

 

Author  Year Record                                                                                                                        
Number                                    

Yes No Unclear Not 
applicable

Were the criteria for inclusion in the sample clearly defined?

Were the study subjects and the setting described in detail?

Was the exposure measured in a valid and reliable way?

Were objective, standard criteria used for measurement of the 
condition?

Were confounding factors identified?

Were strategies to deal with confounding factors stated?

Were the outcomes measured in a valid and reliable way?

Was appropriate statistical analysis used?

Overall appraisal:             Include          Exclude          Seek further info  

Comments (Including reason for exclusion)

                                                                                                                                                                        
                       

                                                                                                                                                                        
                       

                                                                                                                                                                        
                       

Explanation of analytical cross sectional studies critical appraisal
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Analytical cross sectional studies Critical Appraisal Tool

Answers: Yes, No, Unclear or Not/Applicable

1.    Were the criteria for inclusion in the sample clearly defined?

The authors should provide clear inclusion and exclusion criteria that they developed prior to recruitment 
of the study participants. The inclusion/exclusion criteria should be specified (e.g., risk, stage of disease 
progression) with sufficient detail and all the necessary information critical to the study.

2.    Were the study subjects and the setting described in detail?

The study sample should be described in sufficient detail so that other researchers can determine if it is 
comparable to the population of interest to them. The authors should provide a clear description of the 
population from which the study participants were selected or recruited, including demographics, 
location, and time period.

3.    Was the exposure measured in a valid and reliable way?

The study should clearly describe the method of measurement of exposure. Assessing validity requires 
that a 'gold standard' is available to which the measure can be compared. The validity of exposure 
measurement usually relates to whether a current measure is appropriate or whether a measure of past 
exposure is needed.

Reliability refers to the processes included in an epidemiological study to check repeatability of 
measurements of the exposures. These usually include intra-observer reliability and inter-observer 
reliability.

4.   Were objective, standard criteria used for measurement of the condition?

It is useful to determine if patients were included in the study based on either a specified diagnosis or 
definition. This is more likely to decrease the risk of bias. Characteristics are another useful approach to 
matching groups, and studies that did not use specified diagnostic methods or definitions should provide 
evidence on matching by key characteristics.

5.    Were confounding factors identified?

Confounding has occurred where the estimated intervention exposure effect is biased by the presence of 
some difference between the comparison groups (apart from the exposure investigated/of interest). 
Typical confounders include baseline characteristics, prognostic factors, or concomitant exposures (e.g. 
smoking). A confounder is a difference between the comparison groups and it influences the direction of 
the study results. A high quality study at the level of cohort design will identify the potential confounders 
and measure them (where possible). This is difficult for studies where behavioral, attitudinal or lifestyle 
factors may impact on the results.

6.    Were strategies to deal with confounding factors stated?

Strategies to deal with effects of confounding factors may be dealt within the study design or in data 
analysis. By matching or stratifying sampling of participants, effects of confounding factors can be 
adjusted for. When dealing with adjustment in data analysis, assess the statistics used in the study. Most 
will be some form of multivariate regression analysis to account for the confounding factors measured.

7.    Were the outcomes measured in a valid and reliable way? 

Read the methods section of the paper. If for e.g. lung cancer is assessed based on existing definitions 
or diagnostic criteria, then the answer to this question is likely to be yes. If lung cancer is assessed using 
observer reported, or self-reported scales, the risk of over- or under-reporting is increased, and 
objectivity is compromised. Importantly, determine if the measurement tools used were validated 
instruments as this has a significant impact on outcome assessment validity.

Having established the objectivity of the outcome measurement (e.g. lung cancer) instrument, it’s 
important to establish how the measurement was conducted. Were those involved in collecting data 
trained or educated in the use of the instrument/s? (e.g. radiographers). If there was more than one data 
collector, were they similar in terms of level of education, clinical or research experience, or level of 
responsibility in the piece of research being appraised?

8.    Was appropriate statistical analysis used?                                      
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As with any consideration of statistical analysis, consideration should be given to whether there was a 
more appropriate alternate statistical method that could have been used. The methods section should be 
detailed enough for reviewers to identify which analytical techniques were used (in particular, regression 
or stratification) and how specific confounders were measured.

For studies utilizing regression analysis, it is useful to identify if the study identified which variables were 
included and how they related to the outcome. If stratification was the analytical approach used, were the 
strata of analysis defined by the specified variables? Additionally, it is also important to assess the 
appropriateness of the analytical strategy in terms of the assumptions associated with the approach as 
differing methods of analysis are based on differing assumptions about the data and how it will respond.
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8.1 Introduction to mixed methods systematic reviews
Decision-makers who use systematic reviews increasingly argue for a more comprehensive synthesis of 
the evidence than that currently offered by single method reviews (Dixon-Woods et al., 2005) This is 
particularly evident in the areas of public health and social policy that deal with complex interventions. A 
range of methodologies are available that incorporate multiple study designs/types of data including 
integrative literature reviews (which can include both empirical and theoretical studies with limited formal 
methods on combining data) (Broome, 2000), comprehensive literature reviews/systematic reviews 
(where no formal combination or integration of data is undertaken) and mixed methods reviews (where 
data is combined and integrated together in a more formalized manner). Systematic reviews aim to 
provide unbiased syntheses of studies/evidence using rigorous and transparent methods as opposed to 
literature reviews that are largely subjective and unreproducible.  Mixed methods systematic reviews 
(MMSR) can bring together the findings of effectiveness (quantitative evidence) and patient, family, staff 
or other’s experience (qualitative evidence) to enhance their usefulness to decision-makers (Bressan et 
al., 2016). In addition to this movement for MMSR, there is an increasing focus on the different types of 
information that guideline developers need when making a decision, such as feasibility, priority, cost 
effectiveness, impact on equity, acceptability (Alonso-Coello et al., 2016) and patient values and 
preferences (Zhang et al., 2018). Integrating data in response to these different types of questions into a 
single synthesis would be incredibly useful for guideline development groups and decision makers.

Systematic reviews addressing questions of experience, (qualitative) and effectiveness (quantitative) 
have specific purposes but increasingly both perspectives are required to inform clinical, policy or 
organizational decisions.  For example, although quantitative evidence suggests that the use of larval 
therapy is both clinically effective and cost effective for the debridement of wounds (Adela, 2017; Arabloo 
et al., 2016; Sun et al., 2014; Tian et al., 2013; Wilasrusmee et al., 2014), evidence from qualitative 
studies indicates that negative experiences and perceptions impact on the acceptability of the therapy. 
Some studies indicate feelings of distaste and disgust associated with maggots influence patients’ 
decisions to reject the therapy or impact negatively on their experience of the therapy (McCaughan et al., 
2015; Menon, 2012).

Mixed method systematic review methodology is an emerging field of  enquiry; MMSR are also referred 
to as mixed methods research syntheses (Heyvaert et al., 2013), mixed studies reviews (Pluye & Hong, 
2014) and mixed research syntheses (Sandelowski et al., 2006). While there is a degree of complexity in 
conducting MMSR, the core intention is to combine quantitative and qualitative data (from primary 
studies) or integrate quantitative evidence and qualitative evidence to create a breadth and depth of 
understanding  that can confirm or dispute evidence and ultimately answer the review question/s posed.

Mixed methods reviews represent an important development for individuals engaged in evidence 
synthesis for healthcare as they attempt to increase the usefulness of their findings and the ability of 
those findings to inform policy and practice. Similarly, Sandelowski et al. 2013 suggest that the 
methodological inclusiveness characteristic of MMSR is particularly relevant to international organizations 
as this broad conceptualization of evidence increases accessibility and utility by a wider range of end 
users.

Through the development of a well-structured MMSR, the numerical data inherent in the positivist 
paradigm can support or endorse the equally important opinions and perspectives presented in 
interpretive and critical paradigms and vice versa. This has the potential to produce more informative 
conclusions than those derived from evidence presented in autonomous modes of synthesis, i.e. 
effectiveness systematic reviews and experiential systematic reviews.

Dependent on the nature of the review question (discussed in more depth in Section 8.3) MMSRs allow 
for:

an examination of the degree of agreement between quantitative and qualitative data to validate 
or triangulate results/findings,
identification of discrepancies within the available evidence,
determination of whether the quantitative and qualitative data address different aspects of a 
phenomenon of interest, and
one type of data that can explore, contextualize or explain the findings of the other type of data.

Although MMSR are gaining traction among healthcare professionals due to their usefulness and 
practicality, guidance regarding the methodology of combining quantitative and qualitative data is limited 
and largely at the theoretical stage (Hong et al., 2017).
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1.  

2.  

3.  

8.2 Concepts and considerations for mixed methods 
systematic reviews

The universal steps involved in a systematic review (e.g. formulation of review question/s, establishing 
eligibility criteria, development of a search strategy, searching and retrieval of relevant studies, critical 
appraisal of included studies, data extraction, and synthesis) also apply to a MMSR. However, unique 
aspects regarding how data is combined and the overall integration of the evidence are additional factors 
that need to be considered.

To avoid confusion in describing a MMSR, it is important to firstly outline a number of core concepts 
related to this type of systematic review (Table 8.1). A review of the literature conducted by the authors 
informed the development of core concepts and the subsequent JBI MMSR approach that is detailed in 
Section 8.3.

Table 8.1: Summary of concepts related to MMSR

Data Refers to the primary data obtained from quantitative studies, qualitative studies 
or mixed methods studies.

Data 
transformation

Refers to the process of transforming qualitative data into a quantitative format 
(‘quantitizing’) or quantitative data into a qualitative format (‘qualitizing’).

Integration Refers to the combining of quantitative data with qualitative data following 
transformation OR of combining quantitative evidence and qualitative evidence 
without transformation.        

Synthesis Can either be a quantitative synthesis or a qualitative synthesis. 

Quantitative synthesis refers to the process of combining extracted data from 
quantitative studies (including data from the quantitative component of a mixed 
methods study), resulting in the generation of quantitative evidence.

Qualitative synthesis refers to the process of combining extracted data from 
qualitative studies (including data from the qualitative component of a mixed 
methods study), resulting in the generation of qualitative evidence.

Sequence of 
synthesis

Refers to whether the quantitative synthesis and qualitative synthesis occurs simul
 (i.e. convergent) or  (i.e. sequential, where the resultstaneously consecutively

/findings from a synthesis of one type of evidence inform the synthesis of the 
other type of evidence).

A systematic review examining the different methods available to synthesize quantitative and qualitative 
data or integrate quantitative and qualitative evidence was undertaken by Hong et al 2017. The review 
included 459 reviews utilizing a number of different frameworks for integration; however, it identified two 
predominant frameworks to MMSR: the convergent design (where syntheses occur at the same time) 
and the sequential design (where syntheses occur one after another). The two frameworks identified in 
Hong et al.’s (2017) review concur with the seminal work undertaken by Sandelowski and colleagues 
(2006) who developed three basic designs for MMSR which were adapted from the primary mixed 
methods literature. They include the: (1) integrated design, (2) segregated design and (3) contingent 
design (Sandelowski et al., 2006).

The integrated design involves integration of transformed data referred to as , direct assimilation
which rests on the assumption that quantitative and qualitative data can both address the same 
research question. As such they can be combined once data have been transformed in the 
same format (i.e. ‘quantitized’ or ‘qualitized’) (Sandelowski et al., 2006).
The segregated design involves integration of evidence through a method referred to as configur

 which is the arrangement of complementary evidence into a line of argument. ation,
Complementarity rests on the assumption that quantitative and qualitative evidence address 
different research questions that are related to the same phenomenon of interest. In other 
words, quantitative and qualitative evidence address different aspects or dimensions of a 
phenomenon of interest and therefore they can neither confirm nor refute each other but rather 
only complement each other. As such, the quantitative evidence and qualitative evidence 
cannot be directly combined and can only be organized into a coherent whole (Sandelowski et 
al., 2006).  
The contingent design takes a cyclic approach in which synthesis is conducted in order to 
answer questions raised from the previous synthesis i.e. the results of each synthesis 
determines the next question to undertake until a comprehensive research synthesis that 
addresses the reviewers objectives is complete (Sandelowski et al., 2006).  Table 8.2 provides 
a comparison of these frameworks.

Table 8.2: Comparison of frameworks identified by Hong et al. (2017) and Sandelowski et al. 
(2006).
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Hong et al. (2017) What is involved? Sande
lowsk
i et 
al. 
(2006)

Convergent data-based
Typically involves a broad review question that can 
be addressed by both quantitative studies and 
qualitative studies
Requires data transformation
Involves integration of transformed data

Integr
ated

Convergent results-based: 
results are presented in the 
results section of the 
systematic review

 

Convergent parallel-results: 
results are presented in the 
discussion section of the 
systematic review

Typically involves an overall review question with 
sub-questions (some that can only be addressed by 
quantitative studies and others that can only be 
addressed by qualitative studies)
Separate and simultaneous synthesis of quantitative 
data and qualitative data
Involves integration of quantitative evidence and 
qualitative evidence
No data transformation

Segre
gated

Sequential
Synthesis of quantitative data and qualitative data 
are conducted sequentially based on results from 
the previous synthesis

Conti
ngent

The three main considerations in undertaking an MMSR relate to:

the sequence in which the synthesis occurs,
how data is transformed, and
how transformed data or quantitative and qualitative evidence are integrated together.

Sequence of synthesis
As described above, the order of synthesis can be either convergent or sequential. The convergent 
design is the dominant approach used in MMSR (95% of reviews), with the sequential design only 
applied in a very small proportion of reviews (5%) (Hong et al., 2017). Consequently, this current MMSR 
guidance will focus exclusively on convergent approaches.

In the convergent approach the synthesis occurs simultaneously. This can occur at two different stages 
within the review; dependent on the type of convergent design utilized. In the first instance, synthesis 
occurs at the data level when quantitative, qualitative and mixed methods studies are extracted 
concurrently, data is transformed and then analyzed in a parallel manner.

In the second instance, quantitative evidence (from quantitative studies and data from the quantitative 
component of mixed methods studies) is synthesized separately as is qualitative evidence (from 
qualitative studies and data from the qualitative component of mixed methods studies) which are then 
integrated together.

Data transformation
In order for qualitative and quantitative data to be integrated and fully inform the topic, one approach is 
for the data to be transformed into a mutually compatible format (Voils et al., 2009). Data transformation 
can occur either by converting qualitative data into quantitative data (i.e. quantitizing) or by converting 
quantitative data into qualitative data (i.e. qualitizing). Quantitizing is a process in which qualitative data 
are assigned numerical values. Approaches described in the literature include content analysis, Bayesian 
analysis and Boolean analysis (Frantzen & Fetters, 2016). Qualitizing refers to quantitative data being 
converted into themes, categories, typologies or narratives (Frantzen & Fetters, 2016; Heyvaert et al., 
2013; Sandelowski et al., 2006). This can be undertaken by thematic analysis, critical interpretative 
synthesis, meta-narrative synthesis and realist synthesis (Frantzen & Fetters, 2016). Both quantizing and 
qualitizing approaches are accepted in the literature; however, one is not recommended over the other 
with both having their strengths and weaknesses.

Integration of findings
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Integration refers to how transformed data are merged or how quantitative and qualitative evidence are 
combined. The literature indicates there are various methods for undertaking integration; some of these 
are described below

A.     Integration following data transformation

Quantitative approach: this type of integration is applied when qualitative data are quantitized. 
Commonly used approaches include content analysis and vote counting.

In content analysis, themes or categories are developed  (i.e. before integration) and a priori
then all extracted data (i.e. quantitative data and quantitized qualitative data) are coded 
according to these categories or themes (Dixon-Woods, Agarwal, Jones, Young, & Sutton, 
2005; Spilsbury et al., 2008). This is followed by creating tabulations of frequency counts to 
identify key findings (Dixon-Woods et al., 2005; Spilsbury et al., 2008).
Vote counting involves two steps: first, the findings of the included studies are classified into 
those that yield positive results, those that yield negative results, and those that show no 
difference (i.e. not positive and not negative); second, the number of primary studies allocated 
to each classification are counted (Hayvaert et al., 2017; Hong et al., 2017). The classification 
which has the most number of counts is declared the ‘winning category’ and therefore provides 
the most convincing evidence according to the vote-counting approach (Hayvaert et al., 2017; 
Hong et al., 2017).

Qualitative approach: this type of integration is applied when quantitative data are qualitized; to 
date, the most common approach to such integration is thematic synthesis. In thematic synthesis, 
extracted data are coded, followed by grouping of codes which then make up a specific theme 
(Thomas & Harden, 2008). The descriptive themes might then lead to a conceptual framework. In 
some instances, a theoretical or conceptual framework is used to develop  set of themes on a priori
which to organize the codes identified from the analysis of extracted data.

B.    Integration following quantitative and qualitative synthesis

Methods that are often used for integrating a quantitative evidence synthesis with a qualitative 
evidence synthesis are realist synthesis, narrative summary, thematic synthesis or framework 
synthesis.

Realist synthesis is a theory-driven approach aimed at unpacking how an intervention works in 
a particular context or setting – ‘ (Pawson et al., what works for whom in what circumstances’ 
2005).
Narrative summary varies from a ‘simple recounting and description of findings to more 
reflective accounts that include commentary and higher levels of abstraction to explain complex 

 (Hayvaert et al., 2017) p.231.processes’
Thematic synthesis uses coding, groups similar codes and develops descriptive themes to 
generate an overall summary of findings (Hong et al., 2017; Thomas & Harden, 2008).
Framework synthesis involves a preliminary identification of themes against which to map and 
configure the findings from the quantitative and qualitative studies (Carroll et al., 2011).

A summary of the methodological approaches for MMSR is provided in Table 8.3.

Table 8.3:  Summary of methodological approaches for MMSR

Review 
design

Description What is 
involved in the 
integration?

Methods for integration

Converg
ent 
Integrat
ed

Involves data transformation that allows 
reviewers to combine quantitative and qualitative 
data

Direct 
assimilation Content analysis

Vote counting
Thematic synthesis

Converg
ent 
Segrega
ted

Independent synthesis of quantitative data 
and  qualitative data  followed by the integration 
of the two types of evidence

Configuration
Realist synthesis
Narrative summary
Thematic synthesis
Framework synthesis

Sequent
ial

Synthesis of one type of data occurs after, or is 
informed by, the synthesis of the other type of 
data

Direct 
assimilation or 
configuration or 
both

Integration of quantitative 
evidence and qualitative 
evidence may or may not occur
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8.3 The JBI approach to mixed method systematic reviews
The JBI methodology for mixed methods systematic reviews aligns with the typology developed by Hong 
et al. 2017. That is, that the review approach can either be convergent (where the synthesis occurs 
simultaneously) or sequential (where the synthesis occurs consecutively). However, based on minimal 
usage of the sequential approach, this guidance for JBI mixed methods systematic reviews currently 
focuses exclusively on the convergent approach. The convergent design can be broken down into a 
series of methods that have been simplified into two groups – convergent integrated (involves data 
transformation that allows reviewers to combine quantitative and qualitative data) and convergent 
segregated (involves independent synthesis of quantitative data and qualitative data leading to the 
generation of quantitative evidence and qualitative evidence which are then integrated together). The 
nature/type of question(s) that is (are) posed in the systematic review dictates the approach the reviewer 
should follow for the synthesis.

Nature of the question
The reviewer needs to consider if the review question can be addressed by both quantitative and 
qualitative studies or if the focus of the review is on different aspects or dimensions of a particular 
phenomenon of interest. Here are two scenarios highlighting the different question(s) a reviewer may 
pose for a mixed methods systematic review.

Scenario 1

Consider the following question:

‘What are the barriers and enablers to self-management in adolescents with asthma?’ (Holley et al., 
2017)

   Here the focus is on barriers and enablers, which can be addressed through

         qualitative research (e.g. through a phenomenological study of adolescents

         with asthma) as well as quantitative research (e.g. through a survey of

         adolescents with asthma conducted as part of a cross sectional study). 

 

Scenario 2

 Consider the following questions:

‘What is the impact of mindfulness-based interventions on nurses?‘ and ‘What do nurses perceive the 
benefits and challenges of mindfulness-based interventions to be?’

(Guillaumie, Boiral, & Champagne, 2017)

   Here both questions relate to a common phenomenon i.e. mindfulness-based

        interventions for nurses but they are addressing two different aspects associated

        with it – namely what impact these interventions have on nurses in terms of the

        effect of the interventions on outcomes such as stress and anxiety, and how nurses

        experience or perceive them. We know that questions of effectiveness are answered

        through quantitative research (e.g. through a randomized controlled trial comparing

        mindfulness-based interventions with standard interventions) and questions of

        experience/perception are answered through qualitative research (e.g. through an

        ethnographic study where the researcher undertakes fieldwork on a group of nurses

        receiving mindfulness-based interventions).
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Following question development, the steps involved in quantitative and qualitative systematic reviews 
apply to mixed methods systematic reviews, such as development of eligibility criteria, literature 
searching and retrieval, critical appraisal and data extraction (please see  and  of the Chapter 2 Chapter 3
JBI Manual for Evidence Synthesis for further information). Hence, the guidance described in this section 
will focus on synthesis and the distinct features of a mixed method systematic review, that is, the 
integration of quantitative and qualitative evidence, and the transformation of quantitative and qualitative 
data. Ultimately which approach is utilized will depend on the nature of the question(s) posed, as outlined 
above.

Approaches to synthesis and integration
If the review question can be addressed by both quantitative and qualitative research designs the conver

 should be followed; if the focus of the review is on different aspects or gent integrated approach
dimensions of a particular phenomenon of interest the  is undertaken. convergent segregated approach
Let’s now take another look at our two examples to explain why.

Scenario 1

‘What are the barriers and enablers to self-management in adolescents with asthma?’ (Holley et al., 
2017)

   Here the focus is on barriers and enablers, which can be addressed through

         qualitative research (e.g. through a phenomenological study of adolescents

         with asthma) as well as quantitative research (e.g. through a survey of

         adolescents with asthma conducted as part of a cross sectional study). 

   Since this review question can be answered by both quantitative AND

         qualitative studies it would follow a  toconvergent integrated approach

         its synthesis and integration.

 

 Scenario 2

 What is the impact of mindfulness-based interventions on nurses?‘ and ‘what do nurses perceive the 
benefits and challenges of mindfulness-based interventions to be?’

(Guillaumie et al., 2017)

   Here both questions relate to a common phenomenon i.e. mindfulness-based

        interventions for nurses but they are addressing two different aspects associated

        with it – namely what impact these interventions have on nurses in terms of the

        effect of the interventions on outcomes such as stress and anxiety and how nurses

        experience or perceive them. We know that questions of effectiveness are answered

        through quantitative research (e.g. through a randomized controlled trial comparing

        mindfulness-based interventions with standard interventions) and questions of

        experience/perception are answered through qualitative research (e.g. through an

        ethnographic study where the researcher undertakes fieldwork on a group of nurses

        receiving mindfulness-based interventions).

   Since this review focuses on different dimensions of a phenomenon it

         would follow a  to its synthesis and integration.convergent segregated approach
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The  refers to a process of convergent integrated approach, suggested for Scenario 1 above, 
combining extracted data from quantitative studies (including data from the quantitative component of 
mixed methods studies) and qualitative studies (including data from the qualitative component of mixed 
methods studies), and involves data transformation. It is recommended that quantitative data be 
‘qualitized’, as codifying quantitative data is less error-prone than attributing numerical values to 
qualitative data (The Joanna Briggs Institute, 2014). ‘Qualitizing’ involves extracting data from 
quantitative studies and translating or converting it into ‘textual descriptions’ to allow integration with 
qualitative data. ‘Qualitizing’ involves a narrative interpretation of the quantitative results.

At the simplest level, qualitized data might comprise describing a sample (or members of it) using word 
categories based on supplementary descriptive statistics such as average or percentage scores 
(Bazeley, 2012). The study by Cohen et al. 2003 (part of the review by Holley et al. 2017 outlined in 
Scenario 1 above) aimed to examine the perceptions of adolescents with asthma and their attitudes 
towards self-treatment. Qualitization identified: 29% of survey participants reported feeling embarrassed 

 (Cohen et al., 2003). Qualitized data can also include profiling having an asthma attack while with friends
of the sample using cluster or factor analysis (Bazeley, 2012). Data with a temporal or longitudinal 
component (Bazeley, 2012), or those that examine associations and relationships using inferential 
statistics such as linear or logistic regression analysis also have narrative potential and can therefore be 
qualitized by identifying variables included in the analysis. For example the study by Kyngäs (2000) (also 
in Holley et al., 2017) identified factors that predict compliance with health regimens by adolescents with 
asthma using logistic regression. Transformation identified: support from nurses as a significant factor in 

.  predicting compliance with health regimens by adolescents with asthma (OR =56.87, 95% 17.15-88.58)
By qualitizing, the reviewer converts the ‘quantities’ into declarative stand-alone sentences, in a way that 
answers the review question.

These textual descriptions are then assembled and pooled with the qualitative data extracted directly 
from qualitative studies. Similar to the meta-aggregative approach for JBI qualitative reviews, reviewers 
are required to then undertake repeated, detailed examination of the assembled data to identify 
categories on the basis of similarity in meaning. A category will integrate two or more: qualitative data, 
‘qualitized’ data or a combination of both. In some instances however, data may not have the same 
meaning as others and therefore cannot be combined to form a category. Where possible, categories are 
then aggregated to produce the overall finding(s) of the review. This process is illustrated in .Figure 8.1

Figure 8.1: Convergent Integrated Approach. Qualitized findings are assembled into categories 
with qualitative findings extricated directly from qualitative studies based on similarity of 
meaning.

Using the example outlined above (Scenario 1), reviewers were able to determine six key barriers and/or 
enablers regarding self-management of asthma, which related to knowledge, lifestyle, beliefs and 
attitudes, relationships, intrapersonal characteristics and communication (Holley et al., 2017).  
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The   consists of conducting a separate quantitative synthesis and convergent segregated approach
qualitative synthesis, followed by integration of the results derived from each of the syntheses. By 
integrating the quantitative and qualitative synthesized findings, we are able to have a greater depth of 
understanding of the phenomena of interest compared to undertaking two separate component 
syntheses without formally linking the two sets of evidence. In Scenario 2 above, quantitative data is 
synthesized in the form of a meta-analysis (or a narrative summary if meta-analysis is not possible) to 
determine the effects of mindfulness-based interventions on nurses. Additionally, all the qualitative data 
is pooled (in the case of the JBI approach, through the process of meta-aggregation or narrative 
summary if deemed inappropriate) – refer to  of the JBI Manual for Evidence Synthesis for Chapter 2
further information) to determine the experiences/perceptions of nurses receiving these interventions. 
There is no order to which synthesis is done first as they are independent; however, both must be 
completed before moving onto the next step, integration of quantitative evidence and qualitative 
evidence. This next step involves juxtaposing the synthesized quantitative results with the synthesized 
qualitative findings and organizing or linking the results and findings into a line or argument to produce an 
overall ‘configured analysis.’ This is where the reviewer considers how (and if) the results and findings 
complement each other by using one type of evidence to explore, contextualize or explain the findings of 
the other type of evidence. In this step, results and findings cannot be reduced but are organized into a 
coherent whole (Sandelowski, Voils, & Barroso, 2006). In this approach, the reviewer repeatedly 
compares the results of the quantitative synthesis with the findings of the qualitative synthesis, analyzing 
the intervention which had been investigated for effectiveness (quantitative) in light of the experiences of 
the participants (qualitative). The following questions act as a guide for this process:

Are the results/findings from individual synthesis supportive or contradictory?
Does the qualitative evidence explain why the intervention is or is not effective?
Does the qualitative evidence help explain differences in the direction and size of effect across 
the included quantitative studies?
Which aspects of the quantitative evidence are/are not explored in the qualitative studies?
Which aspects of the qualitative evidence are/are not tested in the quantitative evidence?

In some instances, the reviewer may find that the results of quantitative studies are not complementary 
or have no relationship with the findings of the qualitative studies, or vice-versa. In some cases the 
reviewer may identify gaps where further research may be useful to explain the contradictory findings or 
when there is no relationship between the qualitative findings and quantitative findings.

In Scenario 2 (mindfulness-based interventions for nurses), results from statistical meta-analysis showed 
significant reductions in anxiety and depression following treatment, whereas the qualitative synthesis 
highlighted improvements in areas such as well-being and work performance. In this example the 
qualitative synthesis highlighted factors not considered or covered in the quantitative synthesis which led 
to stronger support of the intervention as well as recommendations for future research (Guillaumie et al., 
2017).

This integration follows a formal, structured process which is reported in the results section of the review 
(i.e. it “marries” the results of separate syntheses).  The JBI Framework for undertaking a mixed methods 
systematic reviewis outlined in .Figure 8.2

Regardless of the approach taken, the ability to undertake a mixed methods synthesis and integration will 
ultimately depend on the evidence located and subsequently included in the review. As in a quantitative 
review focussing on a question of effectiveness where the aim is to be able to conduct a meta-analysis 
(or similarly a meta-aggregation in a qualitative review), in a mixed methods systematic review there may 
not be sufficient evidence available, the data may be limited in its ‘richness’ or thickness of description or 
the evidence located may not be similar enough to combine or link together. In these situations, the 
authors may need to undertake a narrative synthesis instead, much like in a quantitative review when a 
meta-analysis is not possible. 

The JBI System for the Unified Management, Assessment and Review of Information (JBI SUMARI) 
supports reviewer’s to undertake a mixed methods systematic review using both the convergent 
integrated and the convergent segregated approaches.  

Figure 8.2: The JBI Framework for mixed methods systematic reviews
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8.4 Developing a mixed methods review protocol
This section outlines the components of a MMSR protocol and provides guidance on the information that 
each section should address. Specifically, it provides guidance on each of the following components: 
title, introduction, review question(s), inclusion criteria, methods (search strategy, study selection, 
assessment of methodological quality, data extraction, data synthesis), references, and appendices.

As discussed in Section 8.3, JBI focuses exclusively on the convergent approach to mixed methods 
reviews and as such the nature of the question(s) posed dictates the approach reviewers take with their 
synthesis. While the main steps undertaken in a systematic review are universal, there are some 
elements between the two approaches the MMSR that will differ. For this reason, the following section is 
divided into the two approaches. Reviewers will need to be clear on the type of question(s) (and 
subsequently the type of synthesis) their proposed review is attempting to answer and follow the 
corresponding guidance provided below.

8.4.1 MMSR questions that take a CONVERGENT INTEGRATED approach to synthesis and integration
8.4.2 MMSR questions that take a CONVERGENT SEGREGATED approach to synthesis and integration
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1.  

8.4.1 MMSR questions that take a CONVERGENT 
INTEGRATED approach to synthesis and integration

MMSR questions that take a CONVERGENT 
INTEGRATED approach to synthesis and integration
If the review question(s) can be addressed by both quantitative and qualitative studies, an integrated 
approach to synthesis and integration is undertaken. In this approach quantitative and qualitative data 
are synthesized/combined together through data transformation.

Protocol development

Commonly a review following this approach comprises one review question and primarily lends itself to 
the PICo criteria, where P is the population of interest, I is the Phenomena of interest and Co is the 
Context. However, where a review question does not fit the PICo approach, reviewers may consider 
using a different framework (e.g. PICO) to structure their question. The guidance for protocol 
development provided in  of this online reviewer’s Chapter 2 (Systematic reviews of qualitative evidence)
manual can be followed however some additional considerations are needed for a MMSR and these are 
detailed below.

Title of a MMSR protocol

The title should be informative and give clear indication of the topic and population of the MMSR. Titles 
should not be phrased as questions and there should be congruency between the title, review question
(s) and inclusion criteria. The title should always include the phrase “…: a mixed methods systematic 
review protocol” to allow easy identification of the type of document it represents. An example title may 
be:

Barriers and facilitators to asthma self-management in adolescents: a mixed methods systematic review 
protocol

Abstract

This section is a summary of the protocol in 300 words. The following headings should be included in the 
abstract - Objective, Introduction, Inclusion Criteria, Methods, Systematic review registration number (if 
applicable) and Keywords. The abstract should not contain abbreviations or references.

Introduction

As with all JBI systematic review protocols, the introduction to a MMSR should describe and situate the 
topic of interest under review. Definitions can assist to provide clarity. Explanation of how the review 
question can be answered by both quantitative and qualitative studies is required as is an explanation on 
how the review will add to the evidence base or inform clinical practice.

Additionally, a statement that a preliminary search of databases (with databases listed) has been 
undertaken and no existing or ongoing mixed method or individual systematic reviews on the topic have 
been identified should be provided. If other systematic reviews on the topic exist, indication on how the 
proposed systematic review will differ should be detailed. Finally, the introduction should conclude with 
an overarching review objective that captures and aligns with the core elements/mnemonic (i.e. PICo) of 
the inclusion criteria. The introduction should be of sufficient length to discuss all of the elements of the 
proposed plan for the review; usually all the relevant information may be provided in approximately 1000 
words. This section should be written in simple prose for non-expert readers.

Review question(s)

Clarity in the review question(s) assists in developing a protocol and also ultimately, the conduct of the 
review. The review question(s) guide and direct the development of the specific review inclusion criteria 
and facilitate more effective searching, and provide a structure for the development of the full review. 
There should also be consistency between the review title and the review question(s). Typically for a 
MMSR that follows a convergent integrated approach to synthesis a broad review question is posed that 
can be addressed by both quantitative studies and qualitative studies. As such PICo should be used to 
develop the review question as well as the inclusion criteria. An example of a PICo question that may be 
posed by a MMSR is:

What are the barriers and facilitators to self-management in adolescents with asthma?
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In the above example, adolescents with asthma (i.e. those managing their own asthma), healthcare 
professionals (i.e. those involved in supporting adolescents to self-manage their asthma) and policy 
makers (i.e. those that assist in deciding how asthma is managed at a population level) are the target 
audiences since the intention is to determine how adolescents with asthma can best manage their 
asthma.

Inclusion criteria

This section of the protocol details the basis on which studies will be considered for inclusion into the 
systematic review and should be as clear and unambiguous as possible. Inclusion criteria should be 
reasonable, sound and justified. These criteria will be used in the selection process, when it is decided if 
a study will be included or not in the review.

Population

There needs to be a clear and direct link between the review question, title and the participant 
characteristics in the inclusion criteria. This section should specify the details about the types of 
participants considered for the review. Consider what are the most important characteristics of the 
population? (e.g., age, disease/condition, severity of illness, setting, gender, ethnicity etc.).

For example:

This review will consider studies that include #describe population#

Phenomena of interest

A phenomenon of interest is the experience, event or process occurring that is under study. The level of 
detail ascribed to the phenomena may vary with the nature or complexity of the topic.

This review will consider studies that investigate #insert text#

Context

Context will vary depending on the question(s) of the review. Context may include, but is not limited to 
consideration of: cultural or sub-cultural factors, geographic location, specific racial or gender based 
interests, or detail about the specific setting (such as acute care, primary health care, or the community).

For example:

This review will consider studies that investigate #insert text#

Types of studies

This section should include the relevant information related to both quantitative and qualitative studies. 
The time frame chosen for the search should be justified and any language restrictions stated. For 
example: 

This review will consider quantitative, qualitative and mixed methods studies. Quantitative studies will 
include #insert text#. Qualitative studies will include #insert text#.  Mixed method studies will only be 
considered if data from the quantitative or qualitative components can be clearly extracted.

Studies published in #insert language(s)# will be included. Studies published from #database inception/or 
insert date# to the present will be included as #justify date range#

There should be a match in this section between the methodology of the primary research studies to be 
considered for the review and the review question.

Methods

Reference to the JBI methodology for MMSR should be provided. Additionally if the review title has been 
registered, the name of the registry (e.g. PROSPERO) and the registration number should be reported 
below the Methods heading. For example:

The proposed systematic review will be conducted in accordance with the JBI methodology for MMSR 
#insert a citation to the Chapter in the JBI Manual for Evidence Synthesis # : if the review title has Note
been registered, report the name of the registry (e.g. PROSPERO) and the registration number. 

Search strategy
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This section of a review protocol should provide explicit and clear information regarding two different 
aspects of locating studies: all information sources that will be searched for the review, and the strategies 
used for searching. The aim of a systematic review is to identify all relevant studies, published or not, on 
a given topic. Searching should be based on the principle of comprehensiveness, with the widest 
reasonable collection of information sources that are considered appropriate to the review.

The databases to be searched must be listed, including the search platform used where necessary, 
along with a completed search strategy for one major database which should be presented as an 
Appendix.

This section is universal for example: 

The search strategy will aim to locate both published and unpublished studies. An initial limited search of 
#MEDLINE and CINAHL #change as appropriate# was undertaken to identify articles on the topic. The 
text words contained in the titles and abstracts of relevant articles, and the index terms used to describe 
the articles were used to develop a full search strategy for #report the name of the relevant database# 
(see Appendix #). The search strategy, including all identified keywords and index terms will be adapted 
for each included information source. The reference list of all studies selected for critical appraisal will be 
screened for additional studies.

Information sources

This section is universal for example: 

The databases to be searched include: #insert text#

The search for unpublished studies and gray literature will include: #insert text#

Study selection

This section should describe the process of reviewing the results of the search to see if they meet 
inclusion criteria and subsequently deciding which of the papers are to be retrieved.

This section is universal for example:  

Following the search, all identified citations will be loaded into #insert the name of the bibliographic 
software or citation management system e.g. EndNote version/year (Clarivate Analytics, PA, USA)# and 
duplicates removed. Titles and abstracts will then be screened by two independent reviewers for 
assessment against the inclusion criteria for the review. Potentially relevant studies will be retrieved in full 
and their citation details imported into the JBI System for the Unified Management, Assessment and 
Review of Information (JBI SUMARI; JBI, Adelaide, Australia). The full text of selected citations will be 
assessed in detail against the inclusion criteria by two independent reviewers. Reasons for exclusion of 
full text studies that do not meet the inclusion criteria will be recorded and reported in the systematic 
review. Any disagreements that arise between the reviewers at each stage of the study selection process 
will be resolved through discussion, or with a third reviewer. The results of the search will be reported in 
full in the final review and presented in a Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) flow diagram. #Insert reference to the PRISMA statement#

Assessment of methodological quality

This section should describe the critical appraisal process and instruments that will be used in the review 
process and the procedures for solving disagreements between reviewers.

Studies that are eligible for inclusion in the review must be assessed for methodological quality. The 
decision as to whether or not to include a study can be made based on meeting a pre-determined 
proportion of all criteria, or on certain criteria being met. It is also possible to weight certain criteria 
differently. Decisions about a scoring system or any cut-off for exclusion should be made in advance and 
agreed upon by all reviewers before critical appraisal commences.

All included studies need to be critically appraised using the standard JBI critical appraisal instruments 
(qualitative instrument available in Appendix 2.1 and quantitative instruments available in Appendices 3.1-
3.4). For mixed methods studies the relevant JBI qualitative and quantitative tools can be used. The 
source of the JBI critical appraisal tool should be cited in the protocol.

The recommended set text should therefore include the relevant information related to both quantitative 
and qualitative studies, for example: 

Quantitative studies (and quantitative component of mixed methods studies) selected for retrieval will be 
assessed by two independent reviewers for methodological validity prior to inclusion in the review using 
standardized critical appraisal instruments from JBI SUMARI. #Insert reference to appraisal tools#

Qualitative studies (and qualitative component of mixed methods studies) selected for retrieval will be 
assessed by two independent reviewers for methodological validity prior to inclusion in the review using 
the standardized critical appraisal instrument from JBI SUMARI (The Joanna Briggs Institute et al., 2017).
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Authors of papers will be contacted to request missing or additional data for clarification, where required. 
Any disagreements that arise between the reviewers will be resolved through discussion, or with a third 
reviewer. The results of critical appraisal will be reported in narrative form and in a table.

Choose from one of the following two options:

All studies, regardless of the results of their methodological quality, will undergo data extraction 
and synthesis (where possible). #Indicate how the results of the critical appraisal will be 
incorporated into the review#. 
Following critical appraisal, studies that do not meet a certain quality threshold will be excluded. 
This decision will be based on #list the decision rules#.

Data extraction

This section of the review protocol should specify the data extraction process and instruments that will be 
used in the review process, as well as the procedures for solving disagreements between reviewers.

For a MMSR that follows a convergent integrated approach, this section should specify what information 
from the quantitative and qualitative studies will be considered as constituting the findings. 

Quantitative studies typically include descriptive, or analytic studies that provide information 
about magnitude and statistical significance.

For descriptive studies, the extracted data might comprise an average or a percentage 
that profiles the sample or members of it.
For analytic studies, where the study examines a relationship between variables, data 
extraction should include ALL relationships RELEVANT to the review question, that is, 
both significant and non-significant results. Variables/outcomes not reaching statistical 
significance are important to report, as they may validate or highlight inconsistencies in 
the literature when integrated and pooled with other quantitative or qualitative findings.

For qualitative studies, themes or subthemes relevant to the review question are extracted and 
supported with illustrations (i.e. a direct quotation from a participant, an observation or other 
supporting data from the paper) to preserve the context of the findings. Each finding should then 
be assigned a level of credibility based on the congruency of the finding with supporting data. 
There are three levels of credibility:

Unequivocal - relates to evidence beyond reasonable doubt which may include 
conclusions that are matter of fact, directly reported/observed and not open to 
challenge
Credible - relates to those conclusions that are, albeit interpretations, plausible in light 
of the data and theoretical framework.
Not Supported - is when the findings are not supported by the data

*'Not Supported' data are not included in the synthesis of data.

Example text that can be reported in this section is as follows: 

Quantitative and qualitative data will be extracted from studies included in the review by two independent 
reviewers using the standardized JBI data extraction tool in JBI SUMARI (tool provided at Appendix 8.1)
#modify if other software or processes will be used for your review#. #Cite the tool to be used or append 
the data extraction tool if an existing tool has been modified or a new tool developed. Any modifications 
to existing tools should be described in the text#. The data extracted will include specific details about the 
populations, study methods, phenomena of interest, context and outcomes of relevance to the review 
question(s). Specifically, quantitative data will comprise of data-based outcomes of descriptive and/or 
inferential statistical tests. In addition, qualitative data will comprise of themes or subthemes with 
corresponding illustrations, and will be assigned a level of credibility.

Any disagreements that arise between the reviewers will be resolved through discussion, or with a third 
reviewer. Authors of papers will be contacted to request missing or additional data, where required.

Data transformation

Following extraction, quantitative data are then transformed into qualitized data.  This section of the 
review protocol should describe how the extracted quantitative data are converted into qualitized data to 
facilitate integration with data extracted from qualitative studies (and qualitative component of mixed 
methods studies). For example:

The quantitative data will then be converted into ‘qualitized data’. This will involve transformation into 
textual descriptions or narrative interpretation of the quantitative results so as to respond directly to the 
review question.

Data synthesis and integration

This section should describe how the data will be combined and reported in the systematic review. For a 
MMSR that follows a convergent integrated approach this should include the relevant information related 
to how qualitized data and data from qualitative studies will be integrated, for example: 
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This review will follow a convergent integrated approach according to the JBI methodology for mixed 
methods systematic reviews using JBI SUMARI. #Insert a citation to the methodology#. This will involve 
assembling the qualitized data with the qualitative data. Assembled data are categorized and pooled 
together based on similarity in meaning to produce a set of integrated findings in the form of line of action 
statements.

Please note: Due to the complexities associated with recommendations being derived from both streams 
of evidence and the impact of data transformation and/or integration on the grading process, an 
assessment of the certainty of the evidence using either the GRADE or ConQual approach is currently 
not recommended for JBI MMSR following either the integrated or segregated approach and requires 
further investigation.

Conflicts of interest and acknowledgements

Details of requirements in these sections are described in Section 1.6 of this Manual.
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A statement which either declares the absence of any conflicts of interest or which describes a specified 
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towards a degree award.
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1.  
2.  

8.4.2 MMSR questions that take a CONVERGENT 
SEGREGATED approach to synthesis and integration

The convergent segregated approach adopted by JBI maintains a clear distinction between quantitative 
and qualitative evidence and requires individual syntheses to be conducted prior to the final integration of 
quantitative evidence and qualitative evidence.

Protocol development

Protocol development addresses both PICO and PICo criteria and is commonly comprised of separate 
review questions. As such the guidance for protocol development provided in Chapter 2 (Systematic 

 and  of this online reviews of qualitative evidence) Chapter 3 (Systematic reviews of effectiveness)
reviewer’s manual should be followed. Some additional considerations are needed for a MMSR and 
these are detailed below.

Title of a MMSR protocol

The title should be informative and give clear indication of the topic and population of the MMSR. Titles 
should not be phrased as questions and there should be congruency between the title, review question
(s) and inclusion criteria. The title should always include the phrase “…: a mixed methods systematic 
review protocol” to allow easy identification of the type of document it represents. An example title may 
be:

Mindfulness-based interventions for nurses: a mixed methods systematic review protocol

Abstract

This section is a summary of the protocol in 300 words. The following headings should be included in the 
abstract - Objective, Introduction, Inclusion Criteria, Methods, Systematic review registration number (if 
applicable) and Keywords. The abstract should not contain abbreviations or references.

Introduction

As with all JBI systematic review protocols, the introduction to a MMSR should describe and situate the 
topic of interest under review. Definitions can assist to provide clarity. Where complex or multifaceted 
phenomena are being described, it may be important to detail the whole of the phenomenon for an 
international readership. Justification for the need to examine both quantitative and qualitative evidence 
in a single review is required as is an explanation on how the review will add to the evidence base or 
inform clinical practice.

Additionally, a statement that a preliminary search of databases (with databases listed) has been 
undertaken and no existing or ongoing mixed method or individual systematic reviews on the topic have 
been identified should be provided. If other systematic reviews on the topic exist, indication on how the 
proposed systematic review will differ should be detailed. Finally, the introduction should conclude with 
an overarching review objective that captures and aligns with the core elements/mnemonic (i.e. PICO
/PICo) of the inclusion criteria. The introduction should be of sufficient length to discuss all of the 
elements of the proposed plan for the review; usually all the relevant information may be provided in 
approximately 1000 words. This section should be written in simple prose for non-expert readers.

Review question(s)

Clarity in the review questions assist in developing a protocol and also ultimately, the conduct of the 
review. The review question(s) guide and direct the development of the specific review criteria and 
facilitate more effective searching, and provides a structure for the development of the full review. There 
should also be consistency between the review title and the review questions.

For a MMSR that takes a convergent segregated approach to synthesis, the review question(s) should 
focus on different aspects or dimensions of a particular phenomenon of interest and will pose questions 
that specifically require the inclusion of two or more syntheses that are grounded in different approaches.

As such PICO and PICo mnemonics should be used to develop the review questions as well as the 
inclusion criteria. Examples of clearly articulated PICO/PICo questions that may be posed by a MMSR 
are:

What is the impact of mindfulness-based interventions on nurses?
What do nurses perceive the benefits and challenges of mindfulness-based interventions to be?
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The overarching aim of a MMSR is to produce a final integrated synthesis incorporating quantitative and 
qualitative evidence that informs conclusions and recommendations for clinical practice and policy 
decision making. In the above example, healthcare professionals and policy makers involved in 
delivering and planning such interventions are the target audience since the intention is to determine 
effective and positively experienced interventions for nurses.

Inclusion criteria

This section of the protocol details the basis on which studies will be considered for inclusion into the 
systematic review and should be as clear and unambiguous as possible. Inclusion criteria should be 
reasonable, sound and justified. These criteria will be used in the selection process, when it is decided if 
a study will be included or not in the review.

Population

There needs to be a clear and direct link between the review question, title and the participant 
characteristics in the inclusion criteria. This section should specify the details about the types of 
participants considered for the review. Consider what are the most important characteristics of the 
population? (e.g., age, disease/condition, severity of illness, setting, gender, ethnicity etc.).

For a MMSR that follows a convergent segregated approach this section is universal (i.e. the population 
should be the same for both the quantitative and qualitative questions) for example:

The review will consider studies that include #describe population#

Intervention

Details about the intervention of interest should be specified, for example, the nature of intervention, 
frequency, intensity, timing, and details about those administering the intervention. The same kind of 
information should be specified for all comparators considered in the review. Where possible, the 
intervention should be described in detail, particularly if it is multifaceted.

The quantitative component of the review will consider studies that evaluate #insert text#.

Phenomena of interest

The qualitative component of this review will consider studies that investigate #insert text#

A phenomenon of interest is the experience, event or process occurring that is under study. The level of 
detail ascribed to the phenomena may vary with the nature or complexity of the topic. There should be 
congruence between the intervention and phenomena of interest.

Outcomes

This should address the quantitative component only, for example:

The quantitative component of this review will consider studies that include the following outcome 
measures: #insert text#

Outcomes should be measurable and appropriate to the review question(s). The relevance of each 
outcome to the review question(s) should be justified in the introduction section. Both beneficial 
outcomes and harms should be considered. The appropriateness of the number and scope of outcomes 
depend on the specifics of the review question(s).

Context

This should address the qualitative component only, for example:

The qualitative component of this review will consider studies that investigate #insert text#

Context will vary depending on the question(s) of the review. Context may include, but is not limited to 
consideration of: cultural or sub-cultural factors, geographic location, specific racial or gender based 
interests, or detail about the specific setting (such as acute care, primary health care, or the community).

Types of studies

This should address each of the syntheses included in the review. The time frame chosen for the search 
should be justified and any language restrictions stated. For example:

This review will consider quantitative, qualitative and mixed methods studies. Quantitative studies will 
include #insert text#. Qualitative studies will include #insert text#.  Mixed method studies will only be 
considered if data from the quantitative or qualitative components can be clearly extracted.
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Studies published in #insert language(s)# will be included. Studies published from #database inception/or 
insert date# to the present will be included as #justify date range#

There should be a match in this section between the methodology of the primary research studies to be 
considered for the review and the review question.

Methods

Reference to the JBI methodology for MMSR should be provided.  Additionally, if the review title has 
been registered, the name of the registry (e.g. PROSPERO) and the registration number should be 
reported below the Methods heading. For example:

The proposed systematic review will be conducted in accordance with the JBI methodology for mixed 
methods systematic reviews #insert a citation to the Chapter in the JBI Manual for Evidence Synthesis # 

: if the review title has been registered, report the name of the registry (e.g. PROSPERO) and the Note
registration number. 

Search strategy

This section of a review protocol should provide explicit and clear information regarding two different 
aspects of locating studies: all information sources that will be searched for the review, and the strategies 
used for searching. The aim of a systematic review is to identify all relevant studies, published or not, on 
a given topic. Searching should be based on the principle of comprehensiveness, with the widest 
reasonable collection of information sources that are considered appropriate to the review.

The databases to be searched must be listed, including the search platform used where necessary, 
along with a completed search strategy for one major databases which should be presented as an 
Appendix.

This section is universal, for example: 

The search strategy will aim to locate both published and unpublished studies. An initial limited search of 
#MEDLINE and CINAHL #change as appropriate# was undertaken to identify articles on the topic. The 
text words contained in the titles and abstracts of relevant articles, and the index terms used to describe 
the articles were used to develop a full search strategy for #report the name of the relevant database# 
(see Appendix #). The search strategy, including all identified keywords and index terms will be adapted 
for each included information source. The reference list of all studies selected for critical appraisal will be 
screened for additional studies.

Depending on the review questions that are posed, authors may find that it is appropriate to search for all 
forms of evidence simultaneously with the one search strategy or they may develop separate search 
strategies for the different review questions. This decision will need to be made by the reviewers and 
consideration should be given to the review questions posed, the amount of literature available in the 
topic area and the searching expertise of the reviewers.

Information sources

This section is universal for example: 

The databases to be searched include: #insert text#

The search for unpublished studies and gray literature will include: #insert text#

Where databases/registries/sources are specific to a particular design, the reviewers should clearly 
indicate such e.g.:

Cochrane Central Register of Controlled Trials (For quantitative studies only)

Study selection

This section should describe the process of reviewing the results of the search to see if they meet 
inclusion criteria and subsequently deciding which of the papers are to be retrieved.

For a MMSR that follows a convergent segregated approach this section is universal for example: 
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Following the search, all identified citations will be loaded into #insert the name of the bibliographic 
software or citation management system e.g. EndNote version/year (Clarivate Analytics, PA, USA)# and 
duplicates removed. Titles and abstracts will then be screened by two independent reviewers for 
assessment against the inclusion criteria for the review. Potentially relevant studies will be retrieved in full 
and their citation details imported into JBI's System for the Unified Management, Assessment and 
Review of Information ( ). The full text of selected citations will be assessed in detail against JBI SUMARI
the inclusion criteria by two independent reviewers. Reasons for exclusion of full text studies that do not 
meet the inclusion criteria will be recorded and reported in the systematic review. Any disagreements that 
arise between the reviewers at each stage of the study selection process will be resolved through 
discussion, or with a third reviewer. The results of the search will be reported in full in the final report and 
presented in a Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow 
diagram. #Insert reference to the PRISMA statement#

Assessment of methodological quality

This section should describe the critical appraisal process and instruments that will be used in the review 
process and the procedures for solving disagreements between reviewers.

Studies that are eligible for inclusion in the review must be assessed for methodological quality. The 
decision as to whether or not to include a study can be made based on meeting a pre-determined 
proportion of all criteria, or on certain criteria being met. It is also possible to weight certain criteria 
differently. Decisions about a scoring system or any cut-off for exclusion should be made in advance and 
agreed upon by all reviewers before critical appraisal commences.

All included studies need to be critically appraised using the standard JBI critical appraisal instruments 
(qualitative instrument available in Appendix 2.1 and quantitative instruments available in Appendices 3.1-
3.4). The source of the JBI critical appraisal tool should be cited in the protocol.

The recommended set text should therefore address each of the syntheses included in the review, for 
example: 

Quantitative studies (and quantitative component of mixed methods studies) selected for retrieval will be 
assessed by two independent reviewers for methodological validity prior to inclusion in the review using 
standardized critical appraisal instruments from JBI SUMARI. #Insert reference to appraisal tools#

Qualitative studies (and qualitative component of mixed methods studies) selected for retrieval will be 
assessed by two independent reviewers for methodological validity prior to inclusion in the review using 
the standardized critical appraisal instrument from JBI SUMARI (The Joanna Briggs Institute et al., 
2017). 

Authors of papers will be contacted to request missing or additional data for clarification, where required. 
Any disagreements that arise between the reviewers will be resolved through discussion, or with a third 
reviewer. The results of critical appraisal will be reported in narrative form and in a table.

Choose from one of the following two options:

All studies, regardless of the results of their methodological quality, will undergo data extraction 
and synthesis (where possible). #Indicate how the results of the critical appraisal will be 
incorporated into the review#. 
Following critical appraisal, studies that do not meet a certain quality threshold will be excluded. 
This decision will be based on #list the decision rules#.

Data extraction

This section of the review protocol should specify the data extraction process and instruments that will be 
used in the review process, as well as the procedures for solving disagreements between reviewers.

For a MMSR that follows a convergent segregated approach this should address each of the syntheses 
included in the review, for example: 

For the quantitative component, data will be extracted from quantitative and mixed methods (quantitative 
component only) studies included in the review by two independent reviewers using the standardized JBI 
data extraction tool in JBI SUMARI #modify if other software or processes will be used for your review#. 
#Cite the tool to be used or append the data extraction tool if an existing tool has been modified or a new 
tool developed# Any modifications to existing tools should be described in the text# The data extracted 
will include specific details about the populations, study methods, interventions, and outcomes of 
significance to the review objective.

For the qualitative component, data will be extracted from qualitative and mixed methods (qualitative 
component only) studies included in the review by two independent reviewers using the standardized JBI 
data extraction tool in JBI SUMARI #modify if other software or processes will be used for your review#. 
#Cite the tool to be used or append the data extraction tool if an existing tool has been modified or a new 
tool developed. Any modifications to existing tools should be described in the text#. The data extracted 
will include specific details about the population, context, culture, geographical location, study methods 
and the phenomena of interest relevant to the review objective. Findings, and their illustrations will be 
extracted and assigned a level of credibility.

https://www.jbisumari.org/
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Any disagreements that arise between the reviewers will be resolved through discussion, or with a third 
reviewer. Authors of papers will be contacted to request missing or additional data, where required.

Data synthesis and integration

This section should describe how the data will be synthesized, combined and reported in the systematic 
review. For a MMSR that follows a convergent segregated approach this should address the quantitative 
synthesis and the qualitative synthesis as well as how they will be integrated in the final synthesis, for 
example: 

This review will follow a convergent segregated approach to synthesis and integration according to the 
JBI methodology for mixed methods systematic reviews using JBI SUMARI. #Insert a citation to the 
methodology#. This will involve separate quantitative and qualitative synthesis followed by integration of 
the resultant quantitative evidence and qualitative evidence.

Quantitative synthesis

Data will, where possible, be pooled with statistical meta-analysis using JBI SUMARI. Effect sizes will be 
expressed as either odds ratios (for dichotomous data) or weighted (or standardized) final post-
intervention mean differences (for continuous data) and their 95% confidence intervals will be calculated 
for analysis #modify as appropriate#. Heterogeneity will be assessed statistically using the standard chi 
squared and I  tests. Statistical analyses will be performed using #insert model (random or fixed effects)2

#. #Cite the  study# Subgroup analyses will be conducted where there is sufficient data to Tufanaru et al
investigate #add text as appropriate#. Sensitivity analyses will be conducted to test decisions made 
regarding #add text as appropriate#. Where statistical pooling is not possible the findings will be 
presented in narrative form including tables and figures to aid in data presentation, where appropriate.  A 
funnel plot will be generated #state software to use# to assess publication bias if there are 10 or more 
studies included in a meta-analysis#. Statistical tests for funnel plot asymmetry (Egger test, Begg test, 
Harbord test) will be performed where appropriate.

Qualitative synthesis

Qualitative research findings will, where possible be pooled using JBI SUMARI with the meta-
aggregation approach. #Insert a citation to the methodology#. This will involve the aggregation or 
synthesis of findings to generate a set of statements that represent that aggregation, through assembling 
the findings and categorizing these findings based on similarity in meaning. These categories are then 
subjected to a synthesis to produce a comprehensive set of synthesized findings that can be used as a 
basis for evidence-based practice. Where textual pooling is not possible the findings will be presented in 
narrative form.

Integration of quantitative evidence and qualitative evidence

The findings of each single method synthesis included in this review will then be configured according to 
the JBI methodology for mixed methods systematic reviews. #Insert a citation to the methodology# This 
will involve quantitative evidence and qualitative evidence being juxtaposed and organized/linked into a 
line of argument to produce an overall configured analysis. Where configuration is not possible the 
findings will be presented in narrative form.

Please note: Due to the complexities associated with recommendations being derived from both streams 
of evidence and the impact of data transformation and/or integration on the grading process, an 
assessment of the certainty of the evidence using either the GRADE or ConQual approach is currently 
not recommended for JBI MMSR following either the integrated or segregated approach and requires 
further investigation.
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8.5 Conducting and reporting a JBI MMSR
This section provides further guidance on components that should be included in the final JBI MMSR, 
and information regarding each component as found in JBI SUMARI. The content of the sections of the 
review protocol (Section 8.3) and the review report are conceptually the same, particularly the 
introduction and the methods section. The review protocol specified the proposed plan for the review; the 
review reports on what was actually performed and the results of the review undertaken.

Please refer to publication criteria for the  for specific submission requirements JBI Evidence Synthesis
for systematic reviews.

As in Section 8.4, the following section is divided into the two approaches. Reviewers should follow the 
appropriate guidance provided below.

8.5.1 Mixed methods systematic review using a CONVERGENT INTEGRATED approach to synthesis and integration
8.5.2 Mixed methods systematic review using a CONVERGENT SEGREGATED approach to synthesis and integration

http://edmgr.ovid.com/jbisrir/accounts/ifauth.htm
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8.5.1 Mixed methods systematic review using a 
CONVERGENT INTEGRATED approach to synthesis and 
integration

Title of a mixed methods systematic review
The title should be informative and give clear indication of the topic of the MMSR. The title should always 
include the phrase “…: a mixed methods systematic review” to allow easy identification of the type of 
document it represents. An example title may be:

Barriers and facilitators to asthma self-management in adolescents: a mixed methods systematic review

Abstract
This section is a summary of the review in 500 words, stating the objective, methods, main findings and 
principal conclusions of the review. The abstract should not contain abbreviations or references.

The following headings should be included in the abstract.

Objective: State an overarching review objective structured using the key components of the inclusion 
criteria (approximately one to two sentences).

Introduction: Briefly describe what is already known on the topic and what this review will add to the 
evidence base (approximately two to three sentences).

Inclusion criteria: Summarize the inclusion criteria as it relates to the type of review being conducted. 
Present the information in one or two sentences –   under individual subheadings.NOT

Methods: List the key information sources searched (those that provided the majority of included 
studies), any limits placed on the scope of the search (e.g. language), and the date range, or the date of 
the last search. State the recommended JBI approach to MMSR was followed e.g. study selection, 
critical appraisal, data extraction and data synthesis and integration. The method of synthesis and 
integration should be clearly reported (convergent integrated). Otherwise, briefly describe any notable 
deviations to the methodological approach taken (e.g. criteria used to exclude studies on the basis of 
methodological quality etc.).

Results: The bulk of the abstract should be reserved to convey the main results of the review.

As a general rule, report the number and type of included studies, and any pertinent study 
characteristics. Summarize the overall quality of the included studies.

Report the findings obtained from the integration of ‘qualitized’ data and qualitative data.

Conclusions: Provide a conclusion based on a general interpretation of the results considering, for 
example, the methodological quality of the included studies and any limitations of the review. Briefly 
convey key implications for practice and/or research.

Introduction
As with all JBI systematic reviews, the introduction to a MMSR should describe and situate the topic of 
interest under review. Definitions can assist to provide clarity. Where complex or multifaceted 
phenomena are being described, it may be important to detail the whole of the phenomenon for an 
international readership. Explanation of how the review question can be answered by both quantitative 
and qualitative studies is required as is an explanation on how the review will add to the evidence base 
or inform clinical practice.

Additionally a statement that a preliminary search of databases (with databases listed) has been 
undertaken and no existing or ongoing mixed method or systematic reviews on the topic have been 
identified should be provided. If other systematic reviews on the topic exist, indication on how the 
proposed systematic review differed should be detailed. Finally the introduction should conclude with an 
overarching review objective that captures and aligns with the core elements of the inclusion criteria. The 
introduction should be approximately 1000 words.

Review question(s)
The review question(s) should be explicitly stated in unambiguous terms. See Section 8.4 of this Chapter 
for further information regarding the question(s) of a MMSR. 
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Inclusion criteria

This section of the review details the basis on which studies were considered for inclusion in the 
systematic review and should be as clear and unambiguous as possible. Inclusion criteria should be 
reasonable, sound and justified and address the elements in the PICo question(s).

Population

This section should specify the details about types of participants considered for the review (e.g., age, 
disease/condition, severity of illness, setting, gender, ethnicity etc.). This section is universal for example:

The review considered studies that included #describe population#

Phenomena of Interest

A phenomenon of interest is the experience, event or process occurring that is under study. The level of 
detail ascribed to the phenomena may vary with the nature or complexity of the topic.

Like the protocol, details about the phenomena of interest should be adequately described. For example:

This review considered studies that investigated #insert text#

Context

Context may include, but is not limited to consideration of: cultural or sub-cultural factors, geographic 
location, specific racial or gender based interests, or detail about the specific setting (such as acute care, 
primary health care, or the community). Like the protocol, details regarding the context should be 
provided. For example:

This review considered studies that investigated #insert text#

Types of studies

This section should include the relevant information related to quantitative, qualitative and mixed 
methods studies. For example:

This review considered quantitative, qualitative and mixed methods studies. Quantitative studies included 
#insert text#. Qualitative studies included #insert text#.  Mixed method studies where data from the 
quantitative or qualitative components could be clearly extracted were also considered.

There should be a congruence in this section between the methodology of the primary research studies 
that were considered for the review and the review question(s).

Methods

This section of the review is reserved for the methods used to conduct the review and should be 
presented under the relevant subheadings, including any deviations from the method outlined in the a 

 protocol and a rationale.priori

Directly below the Methods heading provide the following information:

State and appropriately cite the JBI methodology that was employed in the conduct of the 
review and synthesis.
Refer to and cite the  protocol that was published, or accepted for publication (e.g. ‘in a priori
press’), in the  .JBI Evidence Synthesis
If the protocol was registered with PROSPERO, provide registration information including 
registration number (e.g. PROSPERO CRD42015425226).

Search strategy

The search strategy section of a review should provide explicit and clear information regarding all 
information sources that were used in the review, and the actual strategies used for searching. The 
review should provide details regarding all information sources that were used in the review: electronic 
bibliographic databases (including the search platform used); gray literature sources; relevant journals; 
websites of relevant organizations; etc. The review should specify the timeframe for the search, the date 
of last search for each database, and any language and date restrictions, with appropriate justifications. 
For example:

https://journals.lww.com/jbisrir/pages/default.aspx
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The search strategy aimed to find both published and unpublished studies. A three-step search strategy 
was utilized in this review. First an initial limited search of #MEDLINE and CINAHL# change as 
appropriate# was undertaken followed by analysis of the text words contained in the title and abstract 
and the index terms used to describe the articles. The search strategy, including all identified keywords 
and index terms was adapted for each included information source and a second search was undertaken 
on #insert month and date searched#. The full search strategies are provided in Appendix #. Finally the 
reference list of all studies selected for critical appraisal will be screened for additional studies.

Information sources

The databases that were searched included: #insert databases with platforms as appropriate#.

Sources of unpublished studies and gray literature included #insert text, e.g. trial registers etc.#

Study selection

The review report should describe the actual process of study screening for all stages of selection (e.g. 
title and abstract examination; full text examination) and the actual procedures used for solving 
disagreements between reviewers. For example:

Following the search, all identified citations were collated and uploaded into #insert bibliographic 
software or citation management system (e.g. EndNote version/year (Clarivate Analytics, PA, USA))# 
and duplicates removed. Titles and abstracts were then screened by two reviewers for assessment 
against the inclusion criteria for the review. Studies that met the inclusion criteria were retrieved in full 
and their details imported into the JBI System for the unified Management Assessment and Review of 
Information package (JBI SUMARI). The full text of selected studies were retrieved and assessed in 
detail against the inclusion criteria by two independent reviewers. Full text studies that did not meet the 
inclusion criteria were excluded and reasons for exclusion are provided in #insert Appendix number#. 
Any disagreements that arose between the reviewers were resolved through discussion (OR There were 
no disagreements that arose between reviewers).

Assessment of methodological quality

The review should specify the critical appraisal process and instruments that were used in the review 
process and the procedures for solving disagreements between reviewers. The details of the decision 
processes and criteria used for exclusion of studies based on the results of critical appraisal should be 
explicitly provided. All details about the scoring systems and the cut-off scores (if applicable) for inclusion 
of studies in the review should be described and justified. For example:

Eligible studies were critically appraised by two independent reviewers for methodological quality using 
the #insert names of tools used  and cite them.# Authors of papers were contacted to request missing or 
additional data for clarification, where required. Any disagreements that arose between the reviewers 
were resolved through discussion, or with a third reviewer.

Indicate what constituted acceptable levels of information for a study to receive a positive, negative or 
unclear response to a critical appraisal question and if applicable, the rationale and criteria for excluding 
studies on the basis of methodological quality.

Data extraction

The review should specify the data extraction process and instruments that were used in the review 
process and the procedures for solving disagreements between reviewers. As outlined in Section 8.4 of 
this Chapter, for a MMSR that follows a convergent integrated approach it needs to be specified what 
information from the quantitative and qualitative studies were considered as constituting the findings. For 
example:

Quantitative and qualitative data were extracted from included studies by two independent reviewers 
using the standardized JBI data extraction tool. #modify if other software or processes were used for your 
review#. #Cite the tool used or append the data extraction tool if an existing tool was modified or a new 
tool developed. Any modifications to existing tools should be described in the text#.  The data extracted 
included specific details about the population, study methods, the phenomenon of interest, context and 
outcomes of relevance to the review question(s). In addition, qualitative data comprised of themes or 
subthemes with corresponding illustrations, which were assigned a level of credibility. Any disagreements 
that arose between the reviewers will be resolved through discussion, or with a third reviewer. Authors of 
#insert number of studies# were contacted for missing information or additional data.

Data transformation

The review should specify the data transformation process that was used to convert the extracted 
quantitative data into qualitized data to facilitate integration with data extracted from qualitative studies 
(and the qualitative component of mixed methods studies). For example:
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The quantitative data was converted into ‘qualitized data’. This involved transformation into textual 
descriptions or narrative interpretation of the quantitative results from experimental and observational 
studies (including the quantitative component of mixed methods studies), in a way that answered the 
review questions by repeated detailed examination.

Data synthesis and integration

The review should indicate that a convergent integrated approach was applied. The review should detail 
how the reviewers analyzed and integrated the data extracted from included quantitative, qualitative and 
mixed methods studies and detail the aggregative approach to integration. For example:

The convergent integrated approach according to the JBI methodology for mixed methods systematic 
review using JBI SUMARI was used in this review. #Insert a citation to the methodology#. This involved 
assembling the ‘qualitized’ data with the qualitative data. Assembled data were categorized and pooled 
together based on similarity in meaning to produce a set of integrated findings in the form of line of action 
statements.

Results

This section of the review has distinct sub-sections describing the study inclusion, the methodological 
quality of included studies, detailed characteristics and description of the included studies and, 
importantly, the findings of data transformation and the integration processes.

Study inclusion

This section should allow the reader to clearly follow how the included studies were identified and 
selected for inclusion in the review. There should be a narrative description of the process accompanied 
by a PRISMA flowchart; details to be reported include narrative summary of the numbers of studies 
identified, numbers screened, studies selected for retrieval and included/excluded and their reasons for 
exclusion, numbers appraised and included/excluded, and numbers included in the review. 

Ideally, a list of all excluded studies, excluded after full text examination and after critical appraisal, with 
the explicit reasons for exclusion, should be provided in appendices to the review. As a minimum, at least 
the list of studies excluded after critical appraisal and the reasons for exclusion should be reported. If no 
studies were excluded after critical appraisal then the list of all studies excluded after full text examination 
including the explicit reasons for exclusion, should be provided in appendices to the review.

Methodological quality

This section should focus on methodological quality as determined by the relevant critical appraisal 
instrument. There should be a separate narrative summary for the overall methodological quality of the 
quantitative (and quantitative component of mixed methods studies) and qualitative studies (and 
qualitative component of mixed methods studies), which can be supported by tables showing the results 
of the critical appraisal (see Tables 8.4 and 8.5 for examples). Please note, not all quantitative study 
designs are shown below). Where only few studies are identified, or there are specific items of interest 
from included studies, these should be addressed in the narrative also, particularly where studies were 
deficient, or particularly good.  Use of ‘Unclear’ and ‘Not Applicable’ should also be explained in the text.

Table 8.4: Critical appraisal results for included studies using the JBI Critical Appraisal Checklist 
for Randomized Controlled Trials (and RCT component of mixed methods studies)

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13

Author(s) ref Y Y Y N Y U Y N Y U Y Y U

Author(s) ref Y N Y Y Y U Y N/A Y Y Y Y U

Y - Yes, N - No, U - Unclear, N/A - not applicable

Table 8.5: Critical appraisal results for included studies using the JBI Qualitative Critical 
Appraisal Checklist (and qualitative component of mixed methods studies)

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Author(s) ref Y Y Y N Y U Y N Y U

Author(s) ref Y N Y Y Y U Y N/A Y Y

Y - Yes, N - No, U - Unclear, N/A - not applicable

If modified appraisal tools are not appended to the review, the appraisal questions should be added as a 
footnote/caption to the tables so readers can clearly interpret the information presented.

Characteristics of included studies
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This section of the results should include an overall description of the included studies (with reference to 
the table of included study characteristics in the appendices), with the main aim to provide some context 
to the results section and sufficient detail for the reader to confirm that the studies match the eligibility 
criteria for the review. This includes the descriptive and demographic features (e.g. the country and 
setting of the study) of the included studies, methodology of included studies, geographic context of 
included studies, participant characteristics, and phenomena of interest, as they relate to the review 
question(s) and the inclusion criteria. Specific items/points of interest from individual studies may also be 
highlighted here and synthesized in a narrative.

Findings of the review

Review findings are structured according to the phenomena of interest and should describe all the 
identified integrated finding(s), the categories that form them and the underpinning qualitative and/or 
qualitized data. Integrated findings should be presented with an explanatory statement that conveys the 
inclusive meaning of a group of similar categories (i.e. line of action statements). This section should also 
provide a narrative of all the data that cannot be combined to form a category.

A schematic of the synthesis (See ) should constitute part of this section, which must be Figure 8.1
accompanied by sufficient narrative to explain the categories and integrated findings. Where textual 

The suggested structure for pooling was not possible the findings should be presented in narrative form. 
reporting findings:

#insert Integrated Finding# (where appropriate)

#Brief explanatory statement#

#insert underpinning Category 1#

#Report the qualitative and/or qualitized data underpinning the category#

#insert underpinning Category 2#

#Report the qualitative and/or qualitized data underpinning the category#

Please note: Due to the complexities associated with recommendations being derived from both streams 
of evidence and the impact of data transformation and/or integration on the grading process, an 
assessment of the certainty of the evidence using either the GRADE or ConQual approach is  currently
not recommended for JBI MMSR following either the integrated or segregated approach and requires 
further investigation.

Discussion

This section should provide a detailed discussion of issues arising from the conduct of the review, as well 
as a discussion of the findings of the review and of the significance of the review findings in relation to 
practice and research. The findings should be discussed in the context of current literature, practice and 
policy. It should also include a narrative discussion of the review results in comparison with other external 
literature, and against the broad directions established in the introduction of the review. The discussion 
does not bring in new findings that have not been reported in the results section but does seek to 
establish a line of argument based on the findings regarding the phenomenon of interest.

Conclusions and Recommendations

This section should include the overall conclusions of the review. The conclusions should provide direct 
answers to the review question(s). These conclusions should be based only on the results of the review 
and directly inferred from the review results.

Recommendations for practice

This sub-section of the Conclusion section should include the recommendations for practice inferred from 
the results of the integration of the ‘qualitized’ data and qualitative data. Recommendations should be 
assigned a .JBI Grade of Recommendation

Recommendations for research

This sub-section of the Conclusion should include the recommendations for future research inferred from 
the results of the integration of the ‘qualitized’ data and qualitative data, and issues and problems noted 
in the review process related to the search, selection of studies, critical appraisal, data extraction, and 
data synthesis. 

https://wiki.jbi.global/download/attachments/37552186/Figure8_1.PNG?version=1&modificationDate=1595209510000&api=v2
https://jbi.global/sites/default/files/2019-05/JBI-grades-of-recommendation_2014.pdf
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8.5.2 Mixed methods systematic review using a 
CONVERGENT SEGREGATED approach to synthesis and 
integration

Title of a mixed method systematic review

The title should be informative and give clear indication of the topic and population of the MMSR. Titles 
should not be phrased as questions and there should be congruency between the title, review question
(s) and inclusion criteria.  The title should always include the phrase “…: a mixed methods systematic 
review” to allow easy identification of the type of document it represents. An example title may be:

Mindfulness-based interventions for nurses: a mixed methods systematic review

Abstract

This section is a summary of the review in 500 words, stating the objective, methods, main findings and 
principal conclusions of the review. The abstract should not contain abbreviations or references.

The following headings should be included in the abstract.

Objective: State an overarching review objective structured using the key components of the inclusion 
criteria (approximately one to two sentences).

Introduction: Briefly describe what is already known on the topic and what this review will add to the 
evidence base (approximately two to three sentences).

Inclusion criteria: Summarize the inclusion criteria as it relates to the type of review being conducted. 
Present the information in one or two sentences –   under individual subheadings.NOT

Methods: List the key information sources searched (those that provided the majority of included 
studies), any limits placed on the scope of the search (e.g. language), and the date range, or the date of 
the last search. State the recommended JBI approach to MMSR was followed e.g. study selection, 
critical appraisal, data extraction and data synthesis and integration. The method of synthesis and 
integration should be clearly reported (convergent segregated).  Otherwise, briefly describe any notable 
deviations to the methodological approach taken (e.g. criteria used to exclude studies on the basis of 
methodological quality etc.).

Results: The bulk of the abstract should be reserved to convey the main results of the review. As a 
general rule, report the number and type of included studies, and any pertinent study characteristics. 
Summarize the overall quality of the included studies.

Report the results obtained from quantitative synthesis, and the findings from the qualitative 
synthesis. Key findings from the integration of quantitative evidence and qualitative evidence should also 
be presented.

Conclusions: Provide a conclusion based on a general interpretation of the results considering, for 
example, the methodological quality of the included studies and any limitations of the review. Briefly 
convey key implications for practice and/or research.

Introduction

As with all JBI systematic reviews, the introduction to a MMSR should describe and situate the topic of 
interest under review. Definitions can assist to provide clarity. Where complex or multifaceted 
phenomena are described, it may be important to detail the whole of the phenomenon for an international 
readership. Explanation of how the review question can be answered by both quantitative and qualitative 
studies is required as is an explanation on how the review will add to the evidence base or inform clinical 
practice.

Additionally, a statement that a preliminary search of databases (with databases listed) was undertaken 
and no existing or ongoing mixed method or individual systematic reviews on the topic were identified 
should be provided. If other systematic reviews on the topic existed, indication on how the proposed 
systematic review differed should be detailed. Finally the introduction should conclude with an 
overarching review objective that captures and aligns with the core elements of the inclusion criteria. The 
introduction should be approximately 1000 words.

Review question(s)

The review question(s) should be explicitly stated in unambiguous terms. See Section 8.4 of this Chapter 
for further information regarding the question(s) of a MMSR. 
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Inclusion criteria

This section of the review details the basis on which studies were considered for inclusion in the 
systematic review and should be as clear and unambiguous as possible. Inclusion criteria should be 
reasonable, sound and justified and address the elements in the PICO/PICo questions.

Population

This section should specify the details about types of participants considered for the review (e.g., age, 
disease/condition, severity of illness, setting, gender, ethnicity etc.). This section is universal, for example:

The review considered studies that included #describe population#

Intervention

Details about the intervention of interest should be specified, for example:

The quantitative component of the review considered studies that evaluated #insert text# Information 
about the comparator(s) should also be detailed here.

Phenomena of interest

The qualitative component of this review considered studies that investigated #insert text#

Like the protocol, details about the phenomena of interest should be adequately described.

Outcomes

This should address the quantitative component only, for example:

The quantitative component of this review considered studies that included the following outcome 
measures: #insert text#

Like the protocol, all outcomes should be adequately described including how they will be measured.

Context

This should address the qualitative component only, for example:

The qualitative component of this review considered studies that investigated #insert text#

Like the protocol, details regarding the context should be provided.

Types of studies

This should address each of the syntheses included in the review, for example:

This review considered quantitative, qualitative and mixed methods studies. Quantitative studies included 
#insert text#. Qualitative studies included #insert text#.  Mixed method studies were considered if data 
from the quantitative or qualitative components could be clearly extracted.

There should be a congruence in this section between the methodology of the primary research studies 
to be considered for the review and the review question(s).

Methods

This section of the review is reserved for the methods used to conduct the review and should be 
presented under the relevant subheadings, including any deviations from the method outlined in the a 

 protocol and a rationale.priori

Directly below the Methods heading provide the following information:

State and appropriately cite the JBI methodology that was employed in the conduct of the 
review and synthesis.
Refer to and cite the  protocol that was published, or accepted for publication (e.g. ‘in a priori
press’), in the  .JBI Evidence Synthesis
If the protocol was registered with PROSPERO, provide registration information including 
registration number (e.g. PROSPERO CRD42015425226).

Search strategy

https://journals.lww.com/jbisrir/pages/default.aspx
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The search strategy section of a review should provide explicit and clear information regarding all 
information sources (electronic bibliographic databases; gray literature sources; relevant journals; 
websites of relevant organizations; etc.) that were used in the review, and the actual strategies used for 
searching (all should be provided in the appendix). The review should specify the timeframe for the 
search, the date of the last search for each database, and any language and date restrictions, with 
appropriate justifications. For example:

The search strategy aimed to find both published and unpublished studies. A three-step search strategy 
was utilized in this review. First an initial limited search of #MEDLINE and CINAHL# change as 
appropriate# was undertaken followed by analysis of the text words contained in the title and abstract 
and the index terms used to describe the articles. The search strategy, including all identified keywords 
and index terms was adapted for each included information source and a second search was undertaken 
on #insert month and date searched#. The full search strategies are provided in Appendix #. Finally the 
reference list of all studies selected for critical appraisal will be screened for additional studies.

Information sources

The databases that were searched included: #insert databases with platforms as appropriate#.

Sources of unpublished studies and gray literature included #insert text, e.g. trial registers etc.#

Where databases/registries/sources were specific to a particular design, the reviewers should clearly 
indicate such e.g.:

Cochrane Central Register of Controlled Trials (For quantitative studies only)

Study selection

The review should describe the actual process of study screening for all stages of selection (e.g. title and 
abstract examination; full text examination) and the procedures used for solving disagreements between 
reviewers. For example:

Following the search, all identified citations were collated and uploaded into #insert bibliographic 
software or citation management system (e.g. EndNote version/year (Clarivate Analytics, PA, USA)# and 
duplicates removed. Titles and abstracts were then screened by two reviewers for assessment against 
the inclusion criteria for the review. Studies that met the inclusion criteria were retrieved in full and their 
details imported into the JBI System for the Unified Management Assessment and Review of Information 
package (JBI SUMARI). The full text of selected studies were retrieved and assessed in detail against 
the inclusion criteria by two independent reviewers. Full text studies that did not meet the inclusion 
criteria were excluded and reasons for exclusion are provided in #insert Appendix number#. Any 
disagreements that arose between the reviewers were resolved through discussion (OR There were no 
disagreements that arose between reviewers).

Assessment of methodological quality

The review should specify the critical appraisal process, the instruments that were used and the 
procedures for solving disagreements between reviewers. The details of the decision processes and 
criteria used for exclusion of studies based on the results of critical appraisal should be explicitly 
provided. All details about the scoring systems and the cut-off scores (if applicable) for inclusion of 
studies in the review should be described and justified. For example:

Eligible studies were critically appraised by two independent reviewers for methodological quality using 
the #insert names of tools used  and cite them.# Authors of papers were contacted to request missing or 
additional data for clarification, where required. Any disagreements that arose between the reviewers 
were resolved through discussion, or with a third reviewer.

Indicate what constituted acceptable levels of information for a study to receive a positive, negative or 
unclear response to a critical appraisal question and if applicable, the rationale and criteria for excluding 
studies on the basis of methodological quality.

Data extraction

The review should specify the data extraction process and instruments that were used in the review 
process and the procedures for solving disagreements between reviewers. For example:
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Quantitative and qualitative data were extracted from included studies by two independent reviewers 
using the relevant JBI data extraction tool. #modify if other software or processes were used for your 
review#. #Cite the tool used or append the data extraction tool if an existing tool was modified or a new 
tool developed. Any modifications to existing tools should be described in the text#.  For quantitative 
studies (and the quantitative component of mixed methods studies), data extracted included specific 
details about the populations, interventions, study methods and outcomes of significance to the review 
question. For qualitative studies (and the qualitative component of mixed methods studies), data 
extracted included specific details about the population, context, culture, geographical location, study 
methods and the phenomenon of interest relevant to the review question. Findings with their 
corresponding illustrations were also extracted and assigned a level of credibility. Any disagreements 
that arose between the reviewers will be resolved through discussion, or with a third reviewer. Authors of 
#insert number of studies# were contacted for missing information or additional data.

Data synthesis and integration

The review should indicate that a convergent segregated approach to synthesis and integration was 
applied. This section should also indicate the approach used to perform the quantitative synthesis (i.e. 
meta-analysis and/or narrative synthesis) and the qualitative synthesis (i.e. meta-aggregative or narrative 
synthesis). See Section 8.4 of this Chapter for further information. The approach to the integration of the 
quantitative and qualitative evidence should be described in as much detail as is reasonably possible. 
For example:

Quantitative evidence and qualitative evidence were integrated using configurative analysis. This 
involved constant comparison of the quantitative evidence and the qualitative evidence, followed by the 
analysis of interventions, which had been investigated in the quantitative studies, in line with the 
experiences of participants explored in the qualitative studies in order to organize/link the evidence into a 
line of argument. Where configuration was not possible the findings are presented in narrative form.

Results

This section of the review has distinct sub-sections describing study inclusion, the methodological quality 
of included studies, detailed characteristics and description of the included studies and, importantly, the 
findings of the individual syntheses and results of the integration of the quantitative evidence and 
qualitative evidence.

Study inclusion

This section should allow the reader to clearly follow how the included studies were identified and 
selected for inclusion in the review. There should be a narrative description of the process accompanied 
by a PRISMA flowchart; details to be reported include narrative summary of the numbers of studies 
identified, numbers screened, studies selected for retrieval and included/excluded and their reasons for 
exclusion, numbers appraised and included/excluded, and numbers included in the review. This section 
should report the number of studies which contributed to the quantitative component and the number of 
studies which contributed to the qualitative component.

Ideally, a list of all excluded studies, excluded after full text examination and after critical appraisal, with 
the explicit reasons for exclusion, should be provided in appendices to the review. As a minimum, at least 
the list of studies excluded after critical appraisal and the reasons for exclusion should be reported. If no 
studies were excluded after critical appraisal then the list of all studies excluded after full text examination 
including the explicit reasons for exclusion, should be provided in appendices to the review.

Methodological quality

This section should focus on methodological quality as determined by the relevant critical appraisal 
instrument. There should be a separate narrative summary for the overall methodological quality of the 
quantitative (and quantitative component of mixed methods studies) and qualitative (and qualitative 
component of mixed methods studies) studies, which can be supported by tables showing the results of 
the critical appraisal (see Tables 8.6 and 8.7 for examples). Please note, not all quantitative study 
designs are shown below). Where only few studies are identified, or there are specific items of interest 
from included studies, these should be addressed in the narrative also, particularly where studies were 
deficient, or particularly good.  Use of ‘Unclear’ and ‘Not Applicable’ should also be explained in the text.

Table 8.6: Critical appraisal results for included studies using the JBI Critical Appraisal Checklist 
for Randomized Controlled Trials (and RCT component of mixed methods studies)

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13

Author(s) ref Y Y Y N Y U Y N Y U Y Y Y

Author(s) ref Y N Y Y Y U Y N/A Y Y Y U U

Y - Yes, N - No, U - Unclear, N/A - not applicable

Table 8.7: Critical appraisal results for included studies using the JBI Qualitative Critical 
Appraisal Checklist (and qualitative component of mixed methods studies)
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Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Author(s) ref Y Y Y N Y U Y N Y U

Author(s) ref Y N Y Y Y U Y N/A Y Y

Y - Yes, N - No, U - Unclear, N/A - not applicable

If modified appraisal tools are not appended to the review, the appraisal questions should be added as a 
footnote/caption to the tables so readers can clearly interpret the information presented.

Characteristics of included studies

This section of the results should include an overall description of the included studies (with reference to 
the table of included study characteristics in the appendices), with the main aim to provide some context 
to the results section and sufficient detail for the reader to confirm that the studies match the eligibility 
criteria for the review. This includes the descriptive and demographic features (e.g. the country and 
setting of the study) of the included studies, methodology of included studies, geographic context of 
included studies and participant characteristics, characteristics of the interventions, and phenomena of 
interest, as they relate to the review questions and the inclusion criteria. Specific items/points of interest 
from individual studies may also be highlighted here and synthesized in a narrative.

Findings of the review

Quantitative evidence

This section should be organized in a meaningful way based on the review question(s) and types of 
interventions and outcomes. This section should provide comprehensive information regarding the 
results of all performed meta-analyses and additional analyses (e.g. sub-group analysis). Summary 
results from meta-analyses should be reported as summary point estimates and interval estimates 
(confidence intervals) with consideration of any heterogeneity present. The meta-analysis forest plots 
should also be presented in this section. A narrative summary should complement the forest plots and 
provide additional commentaries and explanations for all performed meta-analyses (Munn, Tufanaru, & 
Aromataris, 2014).

If meta-analysis is not performed, a narrative summary should be included. The narrative summary 
should provide an overall summary of the findings of the included studies and their biases, strengths and 
limitations. Textual commentaries and tables are used in order to summarize the results from the 
included studies and to provide context information for these results, thus facilitating understanding of the 
summarized results.

Qualitative evidence

This section should be organized in a meaningful way based on the review question(s). A meta-
aggregative schematic should constitute part of this section, which must be accompanied by sufficient 
narrative to explain the categories and synthesized findings. Where textual pooling was not possible the 
findings should be presented in narrative form.

Findings and illustrations should be located in an appendix, or may be incorporated into the body of the 
review. There should be a logical and informative presentation of the findings, categories and 
synthesized findings.

Integration of quantitative evidence and qualitative evidence

This section should provide a narrative summary that represents the configured analysis of the 
quantitative and qualitative evidence. This should include statements that address ALL of the following 
questions:

Are the results/findings from individual syntheses supportive or contradictory?

For example, the quantitative evidence might show improvements in patient outcomes following 
exposure to the intervention. These results support the qualitative evidence, which might demonstrate 
patients’ perceived benefits from taking part in the intervention. In this example, the quantitative evidence 
supports the qualitative evidence. In some instances, however, the results/findings from individual 
syntheses may be conflicting. For example, while the qualitative evidence might describe patients’ 
perceived benefits from the treatment, the quantitative evidence might fail to demonstrate a reduction of 
patient symptoms following the intervention.

Does the qualitative evidence explain why the intervention is/is not effective?

For example, findings from the qualitative evidence might reveal that patients perceived the intervention 
of interest as a pleasant experience and that it contributed to their sense of well-being. This can then be 
used to explain and support why compliance to the intervention was high and why the majority of patients 
actively engaged with their health practitioners, which would be useful for explaining the effectiveness of 
the intervention.
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Does the qualitative evidence explain differences in the direction and size of effect across the 
included quantitative studies?

For example, results from the quantitative evidence might show differences in the effects of the 
intervention which might have been explored in the qualitative studies e.g. it is possible that some results 
in the quantitative evidence are better understood when the results from the qualitative evidence are 
taken into account?

Which aspects of the quantitative evidence were/were not explored in the qualitative studies?

For example, the reviewer might indicate that some outcomes measured in the quantitative studies (e.g. 
health-related quality of life, family relationships, anxiety) were not explored in the qualitative studies and 
can therefore be investigated in future qualitative studies.

Which aspects of the qualitative evidence were/were not tested in the quantitative studies?

For example, findings from the qualitative evidence might indicate some perceived positive effects (e.g. 
improved mood) from the intervention which might not have been measured in the quantitative studies; 
this would have implications for future trials.

All of the questions above should be answered, however dependent on the evidence included in the 
review it is acknowledged that some responses will be more detailed than others.

Please note: Due to the complexities associated with recommendations being derived from both streams 
of evidence and the impact of data transformation and/or integration on the grading process, an 
assessment of the certainty of the evidence using either the GRADE or ConQual approach is  currently
not recommended for JBI MMSR following either the integrated or segregated approach and requires 
further investigation.

Discussion

This section should provide a detailed discussion of the findings of the review and of the significance of 
the review findings in relation to practice and research as well as a discussion of issues arising from the 
conduct of the review. The findings should be discussed in the context of current literature, practice and 
policy. It should also include a narrative discussion of the review results in comparison with other external 
literature, and against the broad directions established in the introduction of the review. The discussion 
does not bring in new findings that have not been reported in the results section but does seek to 
establish a line of argument based on the findings regarding the intervention and phenomenon of interest.

Conclusions and Recommendations

This section should include the overall conclusions of the review. The conclusions should provide direct 
answers to the review question(s). These conclusions should be based only on the results of the review 
and directly inferred from the review results.

Recommendations for practice

This sub-section of the Conclusions section should include the recommendations for practice inferred 
from the results of the integration of the quantitative evidence and qualitative evidence. 
Recommendations should be assigned a .JBI Grade of Recommendation

Recommendations for research

This should include the recommendations for future research inferred from the results of the integration 
of the quantitative evidence and qualitative evidence, specifically, inferred from the gaps identified during 
the configurative analysis, and issues and problems noted in the review process related to the search, 
selection of studies, critical appraisal, data extraction, and data synthesis. 
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Appendix 8.1 JBI Mixed Methods Data Extraction Form 
following a Convergent Integrated Approach

Note: This form should only be used for reviews that follow a convergent integrated approach, i.e. 
integration of qualitative data and ‘qualitized’ data following data transformation. For reviews that follow a 
convergent segregated approach, reviewers should use separate data extraction forms: the JBI 
quantitative data extraction tool and .    the JBI qualitative data extraction tool

Reviewer:                         Date:                                                                                                                        
                                  

Author(s) of the publication:                        Year                                                                                              
                                

Journal                            Record Number                                                                                                         
                                

Type of study

Quantitative study          

Qualitative study

Mixed methods study

Methodology: (e.g. randomized controlled trial, phenomenology)

Number of participants:

Characteristics of participants

Phenomena of interest

Setting and other context-related information (e.g. cultural, geographical)

Outcomes or findings of significance to the review objectives

For a quantitative study, for example

Results
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·   29% of survey participants reported feeling embarrassed having an asthma attack with friends; only 
39% disclosed their asthma to friends

·   32% were embarrassed about taking asthma medication in front of friends; only 38% reported taking 
asthma pump when going out

Reference: (Cohen et al., 2003)

For a qualitative study, for example:

Theme
s or 
Subthe
me

Illustration (a direct quotation from a participant, an observation or other supporting 
data from the paper)

Parent
al 
support

‘I can take my medicines by myself, but my parents remind me of taking the medicines and 
they fill prescriptions at the pharmacy. I always talk to the pediatrician or asthma nurse 
together with my parents.’ (page 834, Koster et al., 2015)

Author’s conclusion

Reviewer’s Comments
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9.1 Background
Diagnostic tests are used by clinicians to identify the presence or absence of a condition in a patient for 
the purpose of developing an appropriate treatment plan (White et al. 2011).  They can include imaging 
and biochemical technologies, pathological and psychological investigation, and signs and symptoms 
observed during history taking and clinical evaluations (Deeks. 2001). New diagnostic tests are 
continuously developed, driven by demands for improvements in speed, cost, ease of performance, 
patient safety and accuracy (White et al. 2011). Consequently there are often several tests available for 
the diagnosis of a particular condition. This highlights the importance of clinicians and other healthcare 
practitioners having access to high level evidence on the accuracy of the diagnostic tests they use or are 
considering using. The end goal of diagnostic tests is that they result in improved outcomes in areas that 
are important to the patient. Systematic reviews that investigate whether diagnostic tests improve 
outcomes are reviews of effectiveness, however, and should be carried out using the methodology from 
the chapter on effectiveness. Primary studies that investigate the accuracy of diagnostic tests are termed 
diagnostic test accuracy (DTA) studies, and it is the systematic review of these which will be the focus of 
this chapter.

Diagnostic test accuracy studies compare a diagnostic test of interest (the ‘index test’) to an existing 
diagnostic test (the ‘reference test’), which is known to be the best test currently available for accurately 
identifying the presence or absence of the condition of interest. The outcomes of the two tests are then 
compared with one another in order to evaluate the accuracy of the index test. There are two main types 
of studies of DTA. The first is the diagnostic case- control design, also sometimes called the ‘two gate 
design’. In this study design people with the condition (cases) come from one population (i.e. a health 
care centre for people known to have the condition), while people without the condition come from 
another. Although this design gives an indication of the maximum accuracy of the test, the results will 
generally give an exaggerated indication of the test’s accuracy in practice (Leeflang et al. 2013).

The second study design is cross-sectional, and involves all patients suspected of having the condition of 
interest undergoing the index test and the reference test. Those who test positive for the condition by the 
reference test can be considered to be the cases, whereas those who test negative are the controls.

This study design is held to reflect actual practice better and is more likely to provide a valid estimate of 
diagnostic accuracy (Leeflang et al. 2013).

Systematic reviews of diagnostic test accuracy provide a summary of test performance based on all 
available evidence, evaluate the quality of published studies, and account for variation in findings 
between studies (Deeks. 2001; Leeflang et al. 2013).  Estimates of test accuracy frequently vary between 
studies, often due to differences in how test positivity is defined, study design, patient characteristics and 
positioning of the test in the diagnostic pathway (Leeflang et al. 2013). Furthermore, DTA studies have 
unique design characteristics which require different criteria for critical appraisal compared to other 
sources of quantitative evidence, and report a pair of related summary statistics (‘sensitivity and 
specificity’, as discussed below) rather than a single statistic such as an odds ratio. Consequently 
systematic reviews of DTA studies require different statistical methods for meta-analytical pooling, and 
different approaches for narrative synthesis (Leeflang et al. 2014).

Diagnostic accuracy is predominantly represented by two measures, sensitivity and specificity; however 
sometimes other measures, including predictive values, odds-ratios, likelihood ratios, and summary 
receiver operating characteristic  (ROC) curves, are used (Leeflang et al. 2014). Sensitivity refers to the 
probability of a person with the condition of interest having a positive result (also known as the true 
positive proportion  [TPP]), while specificity is the probability of a person without the condition of interest 
having a negative result (also known as the true negative proportion [TNP]) (Leeflang et al. 2014). It 
should be noted that these definitions refer to the clinical situation, and other definitions of sensitivity and 
specificity exist that are used in different contexts (Sackett and Haynes. 2002). Sensitivity and specificity 
have been identified as essential measures of diagnostic accuracy (Leeflang et al. 2013; Leeflang et al. 
2014; Habbema et al. 2009; Leeflang et al. 2013b).
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9.1.1 Measures of diagnostic test accuracy
Several pairs of measures are used to determine how well a diagnostic test performs relative to the 
known proportions of individuals with and without the disorder. Diagnostic accuracy is critical in the 
evaluation of medical diagnostic tests (Leeflang et al. 2013b).  Methods to summarize the results of 
diagnostic studies are available for both binary and continuous data (Lau et al. 1997; Whiting et al. 2004). 
Measures of overall accuracy are affected by the prevalence of the disorder (Leeflang et al. 2009). In 
addition, estimates may vary greatly between studies due to differences in the  criteria used to declare a 
test positive, patient characteristics, and study design (Leeflang et al. 2013).
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9.1.1.1 Sensitivity and specificity
The most commonly used measures are sensitivity and specificity. Sensitivity is the probability that a 
person with the condition of interest will have a positive result, while specificity is the probability of a 
person without the condition having a negative result (Altman and Bland 1994).

Specificall , sensitivityy   can be calculated as    while specificity 

can be calculated as 

The definitions of what are counted as true positive and negative results are given in Table 9.1.

Table 9.1: Classification  of patient test results by condition  status

Index Test Outcome Reference positive reference negative Total

Index test positive (T+) True positives (TP) False positives (FP) Test positives

(TP+FP)

Index test negative (T-) False negatives (FN) True Negatives (TN) Test negatives

(FN+TN)

Total Reference positives

(TP+FN)

Reference negatives

(FP+TN)

N (TP+FP+FN+TN)

Sensitivity and specificity co-vary with the decision threshold used to identify the disorder (Lalkhen and 
McCluskey. 2008).

In Table 9.2 example data is presented from Mulligan et al. 2011, who investigated the diagnostic test 
accuracy of the Lachman test performed in prone position for the diagnosis of torn anterior cruciate 
ligament (ACL).

Table 9.2: Results from Mulligan et al. 2011

Prone Lachman Reference Positive Reference Negative Total

Positive 16 1 17

Negative 7 28 35

Total 23 29 52

For this study the sensitivity can be calculated as            while the specificity is  
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9.1.1.2 Predictive values
While sensitivity and specificity measure the accuracy of a diagnostic test, they do not provide the 
probability of the diagnostic value of the result of the test. Predictive values provide the proportion of 
patients who are correctly diagnosed (Altman and Bland. 1994b). The positive predictive value 

is the p oportion of individuals with positive test esults who we e cor ectly diagno  r         r   r  r  

sed, while the negative p edictive value       r  is the proportion of individuals with 
negative test results who were correctly diagnosed. From the example presented in Table 9.2 

 while the NPV is   As prevalence does influence predictive values, 
it is important to account for the prevalence of the disorder in the population under study, given that the 
higher the prevalence the higher the PPV  (Brenner  and Gefeller. 1997).
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9.1.1.3 Likelihood ratios
Likelihood ratios assess the p obability or likelihood that the test esult obtained would be expected in a p    r      r       
erson with the condition, compa ed to the p obability or likelihood that the same esult would be seen in a    r    r      r       
person without the condition (Deeks. 2001).    The positive likelihood ratio    

expresses how many times more likely people with the 
condition are to receive a positive test result compared to those who do not have the condition, while the 

negative likelihood ratio   expresses how likely it is that 
people with the condition will receive a negative test result compared to those who do not have the 
condition.

 From the example presented in Table 9.2, 

The initial assessment of the likelihood of a disorder, that is the probability, is modified by the a priori 
results of the diagnostic test for a probability (the probability actually observed). A suggestion posteriori 
on the limited use of likelihood ratios is that their interpretation requires a calculator to convert between 
probabilities and odds of the disorder (McGee. 2002).
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9.1.1.4 ROC analyses
Receiver Operating Characteristic (ROC) curve analysis is useful for evaluating the performance of 
diagnostic tests that classify individuals into categories of those with and those without a condition (Zou 
et al. 2007; Metz et al. 1978).     The data obtained from a diagnostic test will often exist on a scale (i.e. 
blood pressure, hormone concentration), and a decision will need to be made on whether a certain test 
value indicates that the condition is present (positive test) or not (negative test). Where this ‘line’ is drawn 
is termed the decision or positivity threshold. For example, a blood pressure cut-off value for 
hypertension is 135/80.

The choice of a decision threshold will have a large effect on the sensitivity and specificity of a test. While 
setting a low threshold will result in a large proportion of true positives being correctly identified as 
positive, it will also decrease the rate of true negatives. In other words, a lower threshold increases 
sensitivity but decreases specificity. The inverse is also true for high thresholds. As sensitivity and 
specificity depend on the selection of a decision threshold, ROC analysis is used to plot the sensitivity (y-
axis) against 1-specificity (x-axis) as the threshold value changes (Macaskill et al. 2010). This gives a 
visual representation of the relationship between sensitivity and specificity of a diagnostic test as the 
threshold value changes. This can be measured quantitatively by assessing the area under the curve 
(AUC) (Hanley and McNeil. 1982). The AUC for a perfect test is 1.0, and a test with no differentiation 
between disorder and no disorder has an AUC of 0.5 (Lalkhen and McCluskey. 2008).

Figure 9.1 shows an ROC curve from Erol et al. 2014 with an AUC of 0.81 (95%CI 0.80 to 0.82).

 The diagonal line shows the baseline result of a test with no differential power (AUC=0.5).

Figure 9.1:  ROC graph  for  the  use of  prostate  specific  antigen  free/total  ratios  for  the diagnosis of 
prostate cancer
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9.2 Protocol and title development
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9.2.1Title
The title should be clear, explicit and reflect the core elements of the review. This creates the best 
chance of correct indexing by databases and easy identification by interested readers. The title should 
explicitly state that it is on ‘diagnostic test accuracy’ and include the phrase ‘…: a systematic review 
protocol’. Titles should not be phrased as questions or conclusions and there should be congruency 
between the title, review objectives/questions and inclusion criteria.

The title should include each of the elements of the PIRD acronym (discussed below), and approximately 
follow the form of: “The accuracy of     INDEX    relative to     REFERENCE   for the diagnosis 
of       DIAGNOSIS     in     POPULATION  :    a systematic review protocol of diagnostic test accuracy”

Example titles are:

“The accuracy of laboratory testing relative to viral culture for the diagnosis of influenza A 
(H1N1) ‘swine flu’ in people presenting with suspected flu: a systematic review protocol of 
diagnostic test accuracy”
“The accuracy of endoscopic retrograde cholangiopancreatography relative to confirmed bile 
stone extraction for the diagnosis of common bile duct stones in in patients with clinical 
symptoms of common bile duct stones: a systematic review protocol of diagnostic test accuracy”
"The accuracy of automated semen analysis for the diagnosis of infertility in the male partner of 
an infertile couple relative to laboratory technician analysis: a systematic review protocol of 
diagnostic test accuracy”
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9.2.2 Review question or objective
Developing a good review question/objective is an important step in undertaking a quality systematic 
review as it sets out the key components of the review (i.e. population, index test, reference test, 
objectives).

An example of a well written review objective is “To determine the diagnostic accuracy of currently 
available laboratory tests for swine flu (H1N1) using viral culture as a reference test amongst people 
presenting with suspected flu” which could alternatively be phrased as the question “What is the 
diagnostic accuracy of currently available laboratory tests for swine flu (H1N1) compared to viral culture 
as a reference test amongst people presenting with suspected flu?”
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9.2.3 Inclusion/exclusion criteria
The mnemonic PIRD is recommended for setting the inclusion criteria for systematic reviews of 
diagnostic test accuracy:

Population
Index test
Reference test
Diagnosis of interest
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9.2.3.1 Population
The types of participants should be appropriate for the review objectives and reflect who will undergo the 
diagnostic test in clinical practice. If test results are extrapolated to other populations, this may result in 
an inaccurate estimation of test accuracy and should therefore be avoided. The reasons for the inclusion 
or exclusion of participants should be explained in the Background section and be based on clear 
scientific justifications. Population characteristics that may be relevant to outline in detail include disease 
stage, symptoms, age, sex, race, educational status, etc. An example ‘population’ is “individuals 
presenting with flu symptoms”.
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9.2.3.2 Index test
The index test(s) is the diagnostic test whose accuracy is being investigated in the review. Sometimes 
multiple iterations of a specific test will exist, and it should be specified at the protocol stage what criteria 
will be used to determine if the tests are similar enough to combine in meta- analysis. The criteria by 
which the index test results will be categorized as being positive or negative (the threshold value) can 
also be specified at the protocol stage. It may be appropriate for reviewers to specify who carries out or 
interprets the test, the conditions under which the test is conducted (i.e. laboratory, clinical), and specific 
details regarding how the test will be conducted. An example of ‘index test’ is “currently available 
laboratory tests (PCR test)”.
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9.2.3.3 Reference test
The reference test is the ‘gold standard’ test to which the results of the index test will be compared. It 
should be the best test currently available for the diagnosis of the condition of interest. The same 
standards for describing the index test should be followed for describing the reference test in the 
protocol; the details of what criteria will be used to determine which tests ‘count’ as being the reference 
test, and how results will be categorized as positive or negative should be specified. Systematic reviews 
of diagnostic test accuracy must specify a reference test. An example ‘reference test’ is “viral culture”.
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9.2.3.4 Diagnosis of interest
This item relates to what diagnosis is being investigated in the systematic review. This may be a disease, 
injury, disability or any other pathological condition. In some cases (i.e. where the index or reference 
tests are only used for one purpose or the ‘population’ specifies “patients suspected of…”) this factor may 
seem redundant. However, as a general rule it is useful to explicitly specify the diagnosis of interest. An 
example ‘diagnosis of interest’ is “swine flu (H1N1)”
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9.2.3.5 Types of studies
In this section the types of studies which will be considered for inclusion in the review are described. As 
detailed above, diagnostic studies generally use cross-sectional or case-control study designs. It should 
be noted however that restricting database searches by study design may result in studies which contain 
accuracy data being missed.
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9.2.4 Search strategy
This section should detail how the reviewers will search for relevant papers. The documentation of 
search strategies is a key element of the scientific validity of a systematic review. It enables readers to 
look at and evaluate the steps taken and decisions made to consider the comprehensiveness and 
exhaustiveness of the search strategy for each included database. Initial keywords should be specified in 
the protocol along with the databases to be searched. A three-stage search strategy is recommended 
including an initial search of the select databases using the pre-specified keywords to identify additional 
relevant keywords and index terms, a second thorough search across all included databases, and then a 
final review of the reference lists of included studies in order to identify any studies that may have been 
missed. A completed search strategy for one database should be attached to the protocol as Appendix 1. 
If searching is restricted to a specific date range, then that should be specified in the protocol, as well as 
any language restrictions which may be applied. For further information on searching refer to the 
‘Searching for studies of diagnostic test accuracy’ section.
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9.2.5 Assessment of methodological quality
Assessing the quality of diagnostic studies being considered for inclusion is a vital part of the systematic 
review process. Methodological quality relates to the risk of bias resulting from the design and conduct of 
the study. The quality of a diagnostic study is determined by its design, the methods by which the study 
sample is recruited, the conduct of tests involved, blinding in the process of interpreting tests, and the 
completeness of the study report. The process of critical appraisal examines the methodology of a study 
against pre-defined criteria, with the aim of considering individual sources of risk of bias and is used to 
evaluate the extent to which the results of a study should be believed or to be deemed valid after 
rigorous assessment (Reitsma et al. 2009).

Table 9.3 is modified and expanded from “Synthesizing evidence of diagnostic accuracy” (White et al. 
2011; Reitsma et al. 2009) and highlights the major types of bias that can occur in diagnostic accuracy 
studies as a result of flawed or incomplete reporting. Attempts such as those by the Standards for 
Reporting of Diagnostic  Accuracy  (STARD) initiative (Bossuyt et al. 2003; Meyer et al. 2003), have been 
made to improve reporting, methodological quality and to aid primary researchers to address and avoid 
sources of bias.

Table 9.3: Types of bias in studies of diagnostic test accuracy

Type 
of 
bias

When does it occur? Impact on accuracy Preventative measures

P
at
ie
nt
s
/S
u
bj
ec
ts

Spectr
um 
bias

When included patients do not 
represent the intended 
spectrum of severity for the 
target condition or alternative 
conditions  

Depends on which end of the 
disease spectrum the included 
patients represent 

Ensure that the included 
patients represent a broad 
sample of those that the test 
is intended for use with in 
clinical practice

Select
ion 
bias

When eligible patients are not 
enrolled consecutively or 
randomly

Usually leads to overestimation of 
accuracy

Consider all eligible patients 
and enroll either 
consecutively or randomly

In
d
ex
te
st

Inform
ation 
bias

When the index results are 
interpreted with knowledge of 
the reference test results, or 
with more (or less) information 
than in practice 

Usually leads to overestimation of 
accuracy, unless less clinical 
information is provided than in 
practice, which may result in an 
under estimation of accuracy

Index test results should be 
interpreted without 
knowledge of the reference 
test results, or with more (or 
less) information than in 
practice

R
ef
er
e
n
ce
te
st

Miscla
ssifica
tion 
bias

When the reference test does 
not correctly classify patients 
with the target condition 

Depends on whether both the 
reference and index test make 
the same mistakes

Ensure that the reference 
correctly classifies patients 
within the target condition

Partial
verific
ation 
bias

When a non-random set of 
patients does not undergo the 
reference test

Usually leads to overestimation of 
sensitivity, effect on specificity 
varies

Ensure that all patients 
undergo both the reference 
and index tests

Differ
ential

verific
ation 
bias

When a non-random set of 
patients is verified with a 
second or third reference test, 
especially when this selection 
depends on the index test result

Usually leads to overestimation of 
accuracy 

Ensure that all patients 
undergo both the reference 
and index tests

Incorp
oratio
n bias

When the index test is 
incorporated in a (composite) 
reference test 

Usually leads to overestimation of 
accuracy 

Ensure that the reference 
and test are performed 
separately

Disea
se
/Condi
tion 
progre
ssion 
bias

When the patients’ condition 
changes between 
administering the index and 
reference test

Under- or Over-estimation of 
accuracy, depending on the 
change in the patients’ condition

Perform the reference and 
index with minimal delay. 
Ideally at the same time 
where practical

Inform
ation 
bias

When the reference test data is 
interpreted with the knowledge 
of the index test results

Usually leads to overestimation of 
accuracy 

Interpret the reference and 
index data independently
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D
at
a 
a
n
al
ys
is

Exclu
ded 
data

When uninterpretable or 
intermediate test results and 
withdrawals are not included in 
the analysis

Usually leads to overestimation of 
accuracy

Ensure that all patients who 
entered the study are 
accounted for and that all 
uninterpretable or 
intermediate test results are 
explained

The most widely used tool for examining diagnostic accuracy is the QUADAS 2 which was released in 
2011 following the revision of the original QUADAS (Quality Assessment of Diagnostic Accuracy Studies) 
tool (Whiting et al. 2011).  JBI encourages  the use of QUADAS 2, and this chapter includes a checklist 
which incorporates the “signaling questions” from QUADAS 2 (Appendix I). It should be noted that 
QUADAS 2 includes questions regarding the level of concern that reviewers have for the applicability of 
the study under consideration to the research question. For JBI DTA systematic reviews, a primary 
research study should not proceed to critical appraisal if there is concern that the study does not match 
the inclusion criteria and research question. As such, this element of QUADAS2 is not addressed in the 
below checklist (Domains

1, 2, 3, 4).

Domain 1: Patient selection

In this section the risk of selection bias is assessed by how patients were selected for the study.

Was a consecutive or random sample of patients enrolled?
Was a case-control design avoided?
Did the study avoid inappropriate exclusions?

Domain 2: Index tests

In this section consideration is on whether the conduct and interpretation of the index test being 
investigated could have introduced bias.

Were the index test results interpreted without knowledge of the results of the reference 
standard?
If a threshold was used, was it pre-specified?

Domain 3: Reference standard/test

The focus of this section is to determine if and the extent that the way in which the reference test was 
conducted and interpreted could introduce bias into the study.

Is the reference standard likely to correctly classify the target condition?
Were the reference standard results interpreted without knowledge of the results of the index 
test?

Domain 4: Flow and timing

The aim of this section is to determine the risk of bias attributable to the order in which the index and 
reference tests were conducted in the study. If there is a long time delay between conduct of the two 
tests, the status of the patient may change and therefore impact the results of the later test. In addition, if 
the later test is conducted with knowledge of the results of the previous test, interpretation of the results 
may be impacted.

Was there an appropriate interval between the index test and reference standard?
Did all patients receive the same reference standard?
Were all patients included in the analysis?

The primary and secondary reviewer should discuss each item of appraisal for each study design 
included in their review. In particular, discussions should focus on what is considered acceptable for the 
review in terms of the specific study characteristics. The reviewers should be clear on what constitutes 
acceptable levels of information to allocate a positive appraisal compared with a negative, or a response 
of “unclear”.
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This discussion should take place before independently conducting the appraisal. The weight placed on 
specific critical appraisal questions will vary between reviews and it is up to the reviewers to set what 
criteria will result in the inclusion/exclusion of a study. Many reviewers select a set of questions which 
must be answered “Yes” or the review will be excluded. It is important that these criteria be applied 
consistently across studies. Formerly systematic review protocols published in   apJBI Evidence Synthesis
pended the appraisal tool which would be used to their protocols. Instead Campbell et al. 2015 which 
describes the appraisal process and tool should be cited in the relevant section of the protocol method.

https://journals.lww.com/jbisrir/pages/default.aspx
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9.2.6 Data extraction
Data extraction is the process of sourcing and recording relevant results and details from the primary 
research studies included in the systematic review. Standardized data extraction tools facilitate the 
extraction of the same types of data across all of the included studies and are required for JBI systematic 
reviews. Reviewers should practice using the data extraction tool so they are consistently applied. The 
protocol should detail what data the reviewers will extract from the included studies and the data 
extraction tool should be attached in the appendices. Among the most important detail to extract is the 
decision threshold used.

As well as recording the final results of the study it is important to extract the details that inform 
generalizability and context of the primary studies. The STARD (Standards for Reporting of Diagnostic 
Accuracy) checklist and flow diagram provides detailed guidance on what studies of DTA to report and 
the majority of items are incorporated into the standard data extraction template that is appended to this 
chapter (Appendix II) (Gatsonis. 2003).  You can download the STARD checklist and STARD flow 
diagram: http://www.stard-statement.org/

To reduce errors in data extraction it is recommended that two independent reviewers extract data and 
use the standardized instrument.

Studies of diagnostic test accuracy that comply with the STARD statement should include a 2×2 table 
that classifies patient test results and disease status as shown below (Table 9.4):

Table 9.4: Condition status (reference test results)

Index test

Outcome

Condition positive Condition negative Total

Index test positive True positives  (a) False positives (b) Test positives  (a + 
b)

Index test 
negative

False negatives (c) True negatives (d) Test negatives (c + 
d)

Total Disease/condition positives  (a + 
c)

Disease/condition negatives (b + 
d)

N (a + b + c + d)

This should essentially include all quantitative data that is needed for the extraction.

http://www.stard-statement.org/
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9.2.7 Data synthesis
Finally, the protocol should describe how the outcome data of the primary studies will be combined and 
reported, i.e. meta-analysis, narrative synthesis, graphical representation, etc. Options for summarizing 
and presenting data are discussed further below.
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9.2.7.1 Graphic representation
Results of diagnostic test accuracy systematic reviews can be graphically represented through two 
different major ways.

As for systematic reviews of effectiveness, forest plots can be performed. In the case of diagnostic test 
accuracy, two forest plots are presented side by side: one for sensitivity and the other for specificity. 
These graphs thus show the means and confidence intervals for sensitivity/specificity for each of the 
selected primary studies. These values are also listed in numerical form. Moreover, the number of true 
positives, false positives, true negatives and false negatives are also reported, as well as, where 
appropriate, any covariates (for instance the type of diagnostic test used).  shows a paired Figure 9.2
forest plot made using mock data (Campbell et al. 2015).

Figure 9.2: An example paired forest plot generated using mock data in RevMan5

Numerical values for sensitivity and specificity are presented alongside graphical representations where 
the boxes mark the values and the horizontal lines show the confidence intervals.

It is also possible to create Summary ROC (SROC) curves. They are graphs with 1-specificity on the x-
axis and sensitivity on the y-axis, in which each primary study contributes to a unique point defined by its 
sensitivity and specificity for a given threshold. If several thresholds are reported in a single primary 
study, only one sensitivity/specificity pair for that study can be plotted on the SROC graph. Point size 
may vary according to sample size. To indicate more precisely the precision of the estimates, point 
height is proportional to the number of diseased patients, while point width is proportional to the number 
of control patients.

Following a rigorous meta-analysis, a curve can be added in the graph. A Summary ROC curve 
represents the expected ROC curve at many different positivity threshold levels. If the same positivity 
threshold has been used in each of the primary studies, it is appropriate to calculate and plot the 
summary sensitivity and specificity, and their confidence region. A prediction region can also be 
provided, corresponding to the area where the true sensitivity/specificity of a future study should be found 
in 95% of the cases.  shows a SROC curve from made using mock data in RevMan5 Figure 9.3
(Campbell et al. 2015).

Figure 9.3: An SROC curve generated using mock data in RevMan5. Sensitivity is shown on the y-axis, 
the x-axis shows inverted specificity (Campbell et al. 2015)
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9.2.7.2 Meta-analysis
Meta-analysis of data from studies of diagnostic test accuracy is more complicated than most other forms 
of meta-analysis (principally due to the paired nature of the main outcome measures sensitivity
/specificity). As such the early involvement of a statistician is advisable.
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9.2.7.2.1 Context
Authors of diagnostic test accuracy systematic reviews need to define the kind of meta-analysis to 
perform. Questions to consider are:

Should we estimate summary sensitivity and specificity?
Should we compute a summary ROC curve?

The answer to these questions lies in the kind of data available and more exactly whether the diagnostic 
threshold is the same across the selected primary studies. Sometimes retrieved studies may rigorously 
use the same diagnostic threshold, but, on other occasions variations in the threshold may exist. This is 
often the case when there is no explicit numerical cut-off-point or when the index test is based on an 
observer’s judgement.

The basic strategy is as follows:

When the same threshold is used through the primary studies, then:
estimate the summary sensitivity/specificity.

When different thresholds are used, then:
produce a SROC curve; and
estimate the summary sensitivity/specificity for each threshold provided in the articles.

If a study has referred to sensitivity/specificity values for several threshold, it can contribute to several 
estimations of summary sensitivity/specificity.
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9.2.7.2.2 Models
Methods for performing meta-analyses regarding diagnostic tests are still being debated in the literature 
and new statistical developments are underway (Eusebi et al. 2014). Three main models exist. The first 
one corresponds to a fixed effect model whereas the other two are random effect models. These last two 
are based on a hierarchical model, taking into account the variability present within studies and between 
studies.  Exact mathematical details for each model discussed are provided in Appendix III.

The Moses-Littenberg model (Littenberg et al. 1990; Moses et al. 1993) has been extensively 
used for meta-analyses of DTA (Holling et al. 2012).

However, it is principally a fixed effect model, whereas for many such analyses a random effect model is 
required. It allows the performance of SROC curves in an exploratory approach. As a fixed effect model, 
it does not take into account and does not consider the variability between studies.

Due to its evident simplicity (it notably does not integrate the inter-study variability), this model can, in 
some circumstances, produce very different SROC curves compared to the hierarchical model described 
below (Harbord et al. 2008). The Cochrane Collaboration recommends careful use of this model which 
should be limited to preliminary analyses. Confidence intervals in statistics estimates or investigations of 
heterogeneity should not be studied with this model. 19

The Bivariate  model (Reitsma et al. 2009)  estimates the summary parameters: sensitivity and 
specificity across primary studies. It is presented in the Cochrane Handbook (Macaskill et al. 
2010) and in the article of Leeflang et al. 2014 as a method of choice.

In this method, following Chu & Cole et al. 2006, the within study variability is modelled through binomial 
distributions, one for sensitivity and the other for specificity. These distributions are treated jointly since 
estimates of sensitivity and specificity, within each study, are non-independent.

To deal with variability in positivity cutpoint values, Rutter and Gatsonis. 2001 developed the 
hierarchal SROC (HSROC) model. It produces a SROC in which each study provides only one 
pair of values for sensitivity and specificity. It is presented in the Cochrane Handbook (Macaskill 
et al. 2010) and in the article by Leeflang et al. 2014 as a method of choice to obtain SROC 
curves.
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9.2.7.2.3 Heterogeneity
Systematic reviews of DTA frequently find heterogeneity between studies (Macaskill et al. 2010). This 
can be due to differences in study populations, procedures followed for carrying out the test (index or 
reference), and the conditions or context of testing.

Additionally, heterogeneity can be the result of differences in how studies have been conducted or their 
data analyzed which have biased the results (for example, one study may have included all test results in 
the final analysis, whereas another may exclude inconclusive outcomes, thereby making the test appear 
more accurate than it actually is). As such the presence of heterogeneity between studies should be 
carefully investigated. Displaying data graphically through paired forest plots or SROC curves can help to 
identify the presence or absence of heterogeneity (albeit subjectively), as large differences between 
studies, if present, will be recognizable. If there are differences in the diagnostic threshold between 
studies, then paired forest plots should not be used to estimate heterogeneity as variability should exist 
due to the interdependence of sensitivity and specificity. In these cases heterogeneity can be estimated 
by judging how well studies fit with the SROC curve (and not by how scattered they are). The Chi-square 
test or Fisher’s exact test can be used for more objective assessments of heterogeneity, however their 
power has been noted to be low (Dinnes et al. 2005). The I  test is not routinely used in DTA systematic 2

reviews as it does not account for the influence that differing positivity thresholds can have.

Where heterogeneity is found, its cause should be carefully investigated by comparing the characteristics 
of the differing studies. If this comparison suggests that the heterogeneity is due to the existence of 
specific risks of bias in some studies, then meta-analysis should be restricted to studies which do not 
possess the identified risks (as with all systematic reviews, efforts should be made to identify potential 
subgroup analyzes and the intention to carry them out declared a priori in the protocol) (White et al. 
2011).  Unfortunately, subgroup analysis carries its own difficulties, as when subgroups contain a low 
number of studies, they are prone to heterogeneity (White et al. 2011).  The use of random effects 
models of meta-analysis (discussed above) can help to identify heterogeneity by adding a covariate into 
the model. The covariate, either categorical or continuous, is accordingly assumed to be the 
heterogeneity source. These values are not easily interpreted, however, as they show variation in 
parameters expressed on log odds scales (Leeflang et al. 2013). When the extent of heterogeneity 
cannot be explained, reviewers should refrain from meta-analysis and instead conduct a narrative 
synthesis.
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9.2.8 References
The protocol should include all references in full, using the Vancouver referencing style, in the order in 
which they appear.

Appendices

The protocol  should include a full search strategy for one database and the data extraction tool 
appended as appendices. These tools must match the criteria specified in the Inclusion Criteria and 
critical Appraisal sections. Appendices should be numbered using Roman numerals.
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9.3 Searching for studies of diagnostic test accuracy
The aim of the search strategy is to generate a list of studies from the literature which is as 
comprehensive as possible and which may be suitable for answering the research question posed by the 
systematic review. The literature encompasses several types of published and unpublished material 
(grey literature), including journal articles, dissertations, editorials, conference proceedings and reports. 
Methods by which these sources can be found vary from searching electronic databases to hand 
searching journals and conference proceedings, checking reference lists of relevant publications, 
tracking citations of relevant studies and contacting experts (White et al. 2011; de Vet et al. 2008).

The timeframe chosen for the search should be justified and any language restrictions stated

(e.g. if only studies published in English are considered for inclusion).

The search strategy for a JBI systematic review should be conducted in three phases:

Stage 1: Identification of keywords and search terms

A limited search should be undertaken in major databases (such as MEDLINE) using preliminary search 
terms. The aim of this stage is to locate some papers relevant to the review and determine whether those 
papers can provide any additional keywords, indexing terms, or subject headings that may help in the 
search for similar papers. This is done by analyzing words contained in the title, keywords, abstract and 
indexing list.

Stage 2: Conducting  the search across the specified databases

The second phase is to construct database-specific  searches (see Appendix IV for general and subject 
specific databases) for each database included in the protocol. This may involve making slight 
modifications in how the search terms are entered as each database may have differences in how 
articles are indexed and terms used to describe articles.

Stage 3: Reference list searching

The final phase of searching involves the review of the reference lists of all studies included in the 
systematic review for additional studies. Additionally, researchers who are experts in the field of interest 
may also be considered as a potential source of articles and/or unpublished data.

Unpublished data

The comprehensiveness of searching and the documentation of the databases is a core component of 
the credibility of a systematic review. In addition to databases of commercially published research, there 
are several online sources of grey or unpublished literature that should be considered. Grey or gray 
literature is also known as Deep or Hidden Web material and refers to papers that have not been 
commercially published and includes: theses and dissertations, reports, blogs, technical notes, non-
independent research or  other documents produced and published by government agencies, academic 
institutions and other groups that are not distributed or indexed by commercial publishers. Rather than 
compete with the published literature, grey literature has the potential to complement and communicate 
findings to a wider audience, as well as to reduce publication bias. However, an important thing to 
remember is that the group of databases should be tailored to the particular review topic (White et al. 
2011). Examples of sources of grey literature are included in Appendix IV.

Search strategies

Search strategies for identifying diagnostic studies should not be restricted to a particular study design 
and are predominantly focused on terms for the diagnostic test(s) of interest (index test) and the clinical 
disorder or disease stage the test is seeking to detect (target condition). If further restriction of search 
results is required, we recommend exploring the use of additional topic- specific terms first before a 
methodology search filter for diagnostic test accuracy studies is considered (de Vet et al. 2008). If 
methodology-specific terms are used to filter the search, examples which have been shown to have good 
sensitivity include false positive, false negative, sensitivity, specificity, diagnos*, detect*, accura* (Beynon 
et al. 2013). The terms used will need to be tailored to the database searched, and multiple terms linked 
with “OR” will be necessary.

Minimizing publication bias
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Identifying as many relevant studies as possible and documenting the search for studies with sufficient 
detail so that it can be reproduced is a key feature that distinguishes a systematic review from a 
traditional narrative review, and should help to minimize bias and assist in achieving more reliable 
estimates of diagnostic accuracy. It is important to ensure that the process of identifying studies is as 
thorough and unbiased as possible, and to be aware of the range of potential biases which might need to 
be addressed through a variety of search methods. Although the importance of publication bias in 
diagnostic studies is not yet fully explored, recent research indicates that to achieve as comprehensive a 
search as possible and thereby minimizing the risk of bias, it is advisable to search several electronic 
databases and use other methods to retrieve studies (such as checking reference lists, citation searches, 
hand searching, contacting experts, etc.) (de Vet et al. 2008).

A basic Boolean strategy for searching bibliographic databases is to list synonyms for each element of 
the PIRD and combine them using “OR” within column and “AND” between columns (Table 9.5).

Table 9.5: Structure of a logic grid

Population Index Reference Diagnosis

Flu symptoms

OR

Influenza symptoms

OR

Influenza-like

AND

Laboratory testing

OR

PCR assay

OR

PCR test

AND

Viral culture

OR

Viral test

OR

Viral assay

AND

Swine flu

OR

Swine influenza

OR

H1N1

Depending on the topic area, the number of articles retrieved by such searches may be very large. 
Methodological filters consisting of text words and database indexing terms have been developed in the 
hope of improving the searches by increasing their precision when these filters are added to the search 
terms for the disease and diagnostic test. On the other hand, using filters to identify records for 
diagnostic reviews may miss relevant studies while at the same time not making a big difference to the 
number of studies that have to be assessed for inclusion. A systematic review published in 2013 by 
Beynon et al. assessed the performance of 70 filters (reported in 19 studies) for identifying diagnostic 
studies in the two main bibliographic databases in health, MEDLINE and EMBASE. The results showed 
that search filters do not perform consistently, and should not be used as the only approach in formal 
searches to inform systematic reviews of diagnostic studies. None of the filters reached their minimum 
criteria of a sensitivity greater than 90% and a precision above 10%. The findings support the current 
recommendation in the Cochrane Handbook for Systematic Reviews of Diagnostic Test Accuracy, that 
the combination of methodological filter search terms with terms for the index test and target condition 
should not be used as the only approach when conducting formal searches to inform systematic reviews 
of DTA.

Studies on diagnostic accuracy are often based on routinely collected data rather than pre- registered 
trials, so publication bias may be more prevalent in diagnostic research than in therapeutic research. 
Searching for studies in languages other than English and for studies that are difficult to locate (grey 
literature), such as conference proceedings, various types of reports, ongoing studies etc., may be 
necessary to gain a more complete overview and to get an idea about the size and direction of any 
publication bias in diagnostic research (White et al. 2011).

Subject-specific databases

In addition to MEDLINE and EMBASE, which are generally considered to be major international general 
healthcare databases, many countries and regions produce electronic bibliographic databases that 
concentrate on the literature produced in these regions, and which often include journals and other 
literature not indexed elsewhere. Access to many of these databases is available free of charge on the 
internet. 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 interface, but they can be an important 
source of additional studies from journal articles not indexed in other international databases such as 
MEDLINE or EMBASE. When supplementing a search of MEDLINE and EMBASE with databases from 
other regions, where the prevalence of the target condition of interest in the population may be markedly 
different, it may be particularly important for authors of DTA reviews to consider possible sources of 
publication bias.

The subject-specific databases to search in addition to MEDLINE, EMBASE and Cochrane Register of 
Diagnostic Test Accuracy Studies, will be influenced by the topic of the review, and access to specific 
databases. Examples of subject-specific databases are included in Appendix IV.

 Dissertations and theses databases
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Some studies have found that dissertations and theses are more likely to be published in full if results are 
positive and that, on average, dissertations that remain unpublished have lower effect sizes than 
published literature (White at al. 2011). It is not yet known whether dissertations in diagnostic test 
accuracy follow a similar publication pattern, but to minimize possible effects of publication bias authors 
may wish to consider searching for dissertations and theses. These are not normally indexed in general 
bibliographic databases such as MEDLINE or EMBASE but there are exceptions, such as CINAHL which 
indexes nursing dissertations and PsycINFO which indexes dissertations relevant to psychology and 
psychiatry. Some example databases of theses are included in Appendix IV.

Grey literature databases

As discussed above, the inclusion of grey or unpublished literature is important for minimizing bias in a 
systematic review as grey literature has been found to be more likely to contain intervention studies 
reporting non-significant results than those published in healthcare journals. Examples of databases 
covering grey literature sources are included in Appendix IV.
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9.4 The systematic review of studies of diagnostic test 
accuracy

This section provides information on how to synthesize and write the results of a properly carried out 
systematic review of diagnostic test accuracy. Additionally, it includes a brief outline of how the 
systematic review report should be formatted and the stylistic conventions that should be used to ensure 
the review meets the publication criteria of the .JBI Evidence Synthesis

Title

The title should be clear and explicit, and reflect the core elements of the review. As per the advice for 
the protocol title it should state that it is on ‘diagnostic test accuracy’ and include the phrase ‘…: a 
systematic review’ as well as make reference to each of the elements of the PIRD. Titles should not be 
phrased as questions or conclusions and there should be congruency between the title, review objectives
/questions and inclusion criteria.

 Reviewers

Each reviewer should have their affiliations listed, including affiliations with a JBI collaborating centre if 
applicable. An email address should be provided for the corresponding author.

https://journals.lww.com/jbisrir/pages/default.aspx
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9.4.1 Executive summary
The executive summary is a structured abstract that reflects and summarizes the main features of the 
systematic review. Maximum word length is 500 words, abbreviations and references should not be used.

The executive summary should include the following headings:

 Background

This section should briefly describe and justify the choice of condition and tests under review, as well as 
provide sufficient detail to justify why the review was conducted.

 Objectives/questions

The review objectives or questions should be stated in full, as detailed in the protocol section.

 Inclusion criteria

Population: This section should provide the details of the population as described in the protocol

Index test: This section should provide the details of the index test as described in the protocol, including 
which iterations of the index test are included and how positive or negative outcomes are specified, i.e. 
the threshold values.

Reference test: This section should provide the details of the reference test as described in the protocol, 
including which iterations of the index test are included and how positive or negative outcomes were 
specified.

Diagnosis of interest: This section should state the disease/illness/injury/disability that is being 
investigated by the diagnostic test and the formal definition, if any, by which it is described.

Types of studies

Detail the study types which are eligible for inclusion in the systematic review as per the protocol

– not the study types which are ultimately found and included. These will be diagnostic case- control and
/or diagnostic cross-sectional.

 Search strategy

Write a brief description of the systematic review’s search strategy (e.g. relevant databases searched, 
initial search terms or keywords, and any limitations) as specified in the protocol.

 Methodological quality

Describe the method or criteria that are used to appraise the included studies.

 Data extraction

This section should include a brief description of the types of data extracted and the tool (as specified in 
the protocol) that is used.

 Data synthesis

A brief description of how the data is synthesized.

Results

A brief description of the findings of the review.

 Conclusions

A brief description of the conclusions of the review.

 Implications  for practice

A brief description of any implications that the findings may have for current practice.

 Implications  for research

A brief description of the implications that the review has for the direction of future research.
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9.4.2 Summary of findings table
Systematic reviews of diagnostic studies should be accompanied by a summary of findings table, which 
should include the question being investigated, the index test, the reference test, the population, the 
estimates rate of true positives, false negatives, true negatives and false positives and the absolute 
difference between the index and reference tests for these values per 1000 patients,  the sample size as 
well as the number of studies which contributed to the sample, the GRADE (Grading of 
Recommendations Assessment, Development and Evaluation) quality of evidence for each finding, and 
any comments (including decisions as to why the reviewers assigned the final GRADE ranking) 
(Schünemann et al. 2013). These Summary of Findings tables can be created using the software 
program Guideline Development Tool (GDT, /) and should appear in http://www.guidelinedevelopment.org
the Executive Summary section in JBI systematic reviews, following Implications for Research.

To determine a GRADE ranking of the evidence, the GRADE approach begins by assigning a starting 
level of quality to findings. For studies of diagnostic test accuracy, cross-sectional or cohort studies are 
considered to provide ‘high quality’ evidence, whereas for other quantitative studies they are ‘low’. There 
are two other levels in the GRADE systems, with four levels in total. These are high, moderate, low, and 
very low (Schünemann et al. 2013; Gopalakrishna et al. 2014; Atkins et al. 2004).

Different factors are then considered that lead to downgrading the GRADE ranking. These are: Risk of 
bias (as determined by critical appraisal; -1 if serious risk of bias, -2 if very serious risk of bias), 
Inconsistency or heterogeneity of evidence (-1 if serious inconsistency, -2 if very serious inconsistency), 
Indirectness of evidence (-1 if serious, -2 if very serious), Imprecision of results (-1 if wide confidence 
interval, -2 if very wide confidence interval) and Publication bias (-1 if likely, -2 if very likely) 
(Schünemann et al. 2013; Gopalakrishna et al. 2014; Atkins et al. 2004).

For other review types there are factors which can increase the GRADE quality of evidence (i.e. large 
magnitude of effect, dose response, all plausible confounding factors would reduce the demonstrated 
effect, or create a spurious effect where results suggest no effect). However, no such factors have been 
endorsed for studies of diagnostic test accuracy. For further guidance on the GRADE approach visit the 
GRADE working group website.

Table 9.6: Summary of Findings template

Test result

Number of results per 1000 
patients tested (95% CI)

Number of 
participants 
(Studies)

Qualit
y of

the 
eviden
ce

(GRA
DE)

Com
ments

Prevalence 0%

[index 
test]

[comparator 
test]

True positives

(patients with [target condition]) TP absolute difference:

0 more

False negatives (patients incorrectly 
classified as not having [target condition])

FN absolute difference:

0 more

True negatives

(patients without [target condition]) TP absolute difference:

0 more

False positives (patients incorrectly 
classified as having [target condition])

FP absolute difference:

0 more

JBI endorses GDT for the development of Summary of Findings tables. All Summary of Findings tables 
created for JBI DTA reviews must use the GDT software.

http://www.guidelinedevelopment.org/
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When developing a Summary of Findings table within GDT, there are different format options for 
exporting the table. JBI reviews must use the Summary of Findings table (layer one) option (Table 9.6).
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9.4.3 Background
The background section of the systematic review report should cover all the main elements of the topic 
under review. The Background section prepared for the protocol generally makes a good starting point; 
however it will often need an extension or modification following the review. The Background should 
detail any definitions important to the review. The information in the Background section must be 
sufficient to put the inclusion criteria in context. Reasons for investigating the index test, as well as the 
choice of reference test should be a particular area of focus.

At the conclusion of the Background section there should be a statement that a preliminary search for 
previous systematic reviews on the topic has been conducted (state the databases searched, e.g. JBI 

, Cochrane Library, CINAHL, PubMed). If a previous systematic review has been Evidence Synthesis
found, it should be specified how the conducted review is different from the previous one. JBI places 
significant emphasis on a comprehensive, clear and meaningful background section to every systematic 
review, particularly given the international circulation of systematic reviews, variation in local 
understandings of clinical practice, health service management and client or patient experiences. It is 
recommended that all JBI systematic reviews contain a sentence clearly indicating:

“The objectives, inclusion criteria and methods of analysis for this review were specified in advance and 
documented in an a priori published protocol. Ref” (the reference should be to the appropriate citation in J

).BI Evidence Synthesis

This sentence should appear as the final line of the background/introduction section of the systematic 
review report and complies with the recommendations for reporting of systematic reviews detailed in the 
PRISMA guidelines.

https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
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9.4.4 Methods
Review objectives and review questions

The review objectives should be the same as stated in the protocol (aside from tense adjustments). As 
discussed previously they should be followed by the specific questions.

Inclusion criteria

The inclusion criteria should be the same as described in the protocol (PIRD: population, index test, 
reference test, diagnosis of interest). They should be as clear and as unambiguous as possible.

Search strategy

This section should report on how the reviewers searched for relevant papers. The databases that were 
searched must be listed along with the search dates. This should be the same as described in the 
protocol. A detailed search strategy for all of the major databases and other sources searched should be 
appended to the review. The documentation of search strategies is a key element of the scientific validity 
of a systematic review as it enables readers to look at and evaluate the search strategy.

Assessment of methodological quality

This section should detail the methodology followed for critical appraisal in the systematic review, 
including the criteria used to determine the inclusion or exclusion of studies. The process described 
should be the same as that specified in the protocol, with reasons for deviation given. The critical 
appraisal tool should be appended to the review.

Data extraction

This section should detail the types of data extracted from the included studies, which should be the 
same as those specified in the protocol. The data extraction tool used to facilitate this process should be 
appended to the review.

Data synthesis

This section details the data synthesis approach, as opposed to the results of the synthesis itself. The 
protocol should have specified which methods of synthesis (narrative, graphical, tabular, meta-analysis) 
would be considered and under which circumstances. This section should detail the actual method used 
along with why it has been chosen (i.e. if narrative synthesis is chosen over meta-analysis due to the 
presence of heterogeneity, this should be explained along with the factors that are causing the studies to 
be heterogeneous). If a meta-analysis is performed, the statistical software should be specified.
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9.4.5 Results
The results section should begin with a summary of the process followed from the search to the final 
selection of studies for extraction and synthesis, including how many articles have been included or 
excluded at each stage. This should be accompanied by a flow chart conforming to the PRISMA 
statement ( ) (Liberati et al. 2009).40 Lists of included and excluded studies should be included Figure 9.4
as separate appendices in the systematic review report. It is important that all studies excluded at and 
from the ‘full text review’ stage should have their reason for exclusion given as a part of this list.

Figure 9.4: Flowchart  detailing  identification and selection  of studies  for inclusion  in the review

Description of studies

To provide a context for the findings of the review, the results section should also include an overall 
description of the included studies. This should provide sufficient detail for the readers to assess how 
similar the studies are to one another, with a view to informing the appropriateness of meta-analysis. 
Specific items of interest from the studies may also be highlighted here. These may include: 
characteristics of the participants, the settings in which the tests have been conducted and specific study 
designs used. Tables are the most appropriate form for presenting this data, and the use of appendices 
should also be considered. The presence of extensive detail on study characteristics may obscure the 
actual findings, and make them less accessible to the reader.

Methodological quality

This section should detail the methodological quality of the included studies, as determined by the critical 
appraisal checklist used. It should include a narrative summary of the overall methodological quality of 
the included studies, which may be directly supported by a table showing the results of the critical 
appraisal (see Table 9.7 for example; if this table is not included in the results it should be included in the 
appendix). If any studies have been excluded due to critical appraisal, this is an appropriate area to 
provide justification.

 Table 9.7: Critical  appraisal  results  for  included  studies  using  the JBI critical  appraisal checklist
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Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Author(s) ref Y Y Y N Y U Y N Y U

Y - Yes, N - No, U - Unclear

Findings of the review

There is no accepted standard for the structure for reporting the findings of systematic reviews; however 
it is recommended that findings be presented in the same order as the relevant review questions in order 
to create a logical flow. Again, the use of tables and appendices should be considered in order to avoid 
obscuring important details with an excess of less important items. As a general rule, findings are 
discussed textually and then supported with meta-graphs, tables and figures as appropriate.
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9.4.6 Discussion
The discussion section should focus on considering the results in light of the review objectives, as well as 
how the review findings will influence the course of diagnosis in the area of the review. Specifically, the 
effects of the review findings on the field of diagnostics related to the test(s) under review, as well as their 
influence on patients and other relevant issues, should be considered.

 Conclusion

The discussion should also include a final overview of the results that address any issues arising from 
the review’s conduct, including any limitations as well as issues arising from the results of the review. 
Recommendations for practice and research should also be made.

Recommendations for practice

Recommendations for practice should be detailed, specific and based on documented results, not 
reviewer opinion. Where the results of the review do not support any specific recommendation for 
practice this should be noted.

Recommendations for research

Recommendations for research should be derived from the results of the review and based on identified 
gaps in the literature or methodological weakness. Generalized statements calling for further research 
should be avoided in favor of the identification of specific issues. Where the findings of a review suggest 
that no further research be performed (saturation may be apparent, or a test may have been identified as 
containing an unacceptable risk), this should be noted as a recommendation.
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9.4.7 References
All references should be listed in full using the Vancouver referencing style, in the order in which they 
appear in the review. The references should be appropriate in content and volume and include 
background references and studies from the initial search.
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9.4.8 Appendices
Appendices should be numbered using Roman numerals in the order in which they are referred to in the 
body of the text. There are several required appendices for a JBI review:

Appendix I: Search strategy

A detailed and complete search strategy for all of the major databases and other sites and sources 
searched must be appended.  Major databases that were searched must be identified, including the 
search platform used where necessary. All search filters with logic employed should be displayed, 
including the number of records returned.

Appendix  II: Data extraction template

The data extraction template used must be appended. Appendix III: Table of included studies

A table of included studies is crucial to allow a snapshot of the studies included in the review. Appendix 
IV: List of excluded studies

At a minimum, a list of studies excluded at the critical appraisal stage must be appended and reasons for 
exclusion be provided for each study (these reasons should relate to the methodological quality of the 
study, not study selection). Studies excluded following examination of the full-text may also be listed 
along with their reason for exclusion at that stage (i.e. a mismatch with the inclusion criteria). This may 
be as a separate appendix or itemized in some fashion within the one appendix.

Other appendices should be included in the order that they were referred to in the review.
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Appendix 9.1 Critical appraisal checklist

Explanation of diagnostic  test accuracy studies critical appraisal

 

Diagnostic Test Accuracy Studies Critical Appraisal Tool

Answers: Yes, No, Unclear or Not/Applicable

Patient selection

1.  Was a consecutive or random sample of patients enrolled?

Studies should state or describe their method of enrolment. If it is claimed that a random sample was 
chosen the method of randomization should be stated (and appropriate). It is acceptable if studies do not 
say ‘consecutive’ but instead describe consecutive enrolment; i.e. ‘all patients from …. till …. were 
included’.

2. Was a case-control design avoided?

Case control studies are described in detail in the reviewers manual. In essence, if a study design 
involves recruiting participants who are already known by other means to have the diagnosis of interest 
and investigating whether the test of interest correctly identifies them as such, the answer is ‘No’.

3. Did the study avoid inappropriate exclusions?

If patients are excluded for reasons that would likely influence the conduct, interpretation or results of the 
test, this may bias the results. Examples include: excluding patients on which the test is difficult to 
conduct, excluding patients with borderline results, excluding patients with clear clinical indicators of the 
diagnosis of interest.

Index test
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4. Were the index test results interpreted without knowledge of the results of the reference 
standard?

The results of the index test should be interpreted by someone who is blind to the results of the reference 
test. The reference test may not have been conducted at the point that the index test is carried out, if so 
the answer to this question will be ‘Yes’. If the person who interprets the index test also interpreted the 
reference test then it is assumed that this question will be answered ‘No’ unless there are other factors in 
play (for instance, the interpretation of the results may be separate from their collection, in which case 
the interpreter may be blinded to patient identity and past reference test results).

5. If a threshold was used, was it pre-specified?

Diagnostic thresholds may be chosen based on what gives the optimum accuracy from the data, or they 
may be pre-specified. When no diagnostic threshold is applied (i.e. the results of a test is based on the 
observation of a specific characteristic which is either there or not) this question will be answered NA.

Reference test

6. Is the reference standard likely to correctly classify the target condition?

The reference test should be the gold standard for the diagnosis of the condition of interest. Additionally, 
the reporting of the study should describe its conduct in sufficient detail that the reviewers can be 
confident that it has been correctly and competently implemented.

7. Were the reference standard results interpreted without knowledge of the results of the index 
test?

The points made for criteria 4 apply equally here. The results of the reference test should be interpreted 
by someone who is blind to the results of the index test. The index test may not have been conducted at 
the point that the reference test is carried out, if so the answer to this question will be ‘Yes’. If the person 
who interprets the reference test also interpreted the index test then it is assumed that this question will 
be answered ‘No’ unless there are other factors in play (for instance, the interpretation of the results may 
be separate from their collection, in which case the interpreter may be blinded to patient identity and past 
index test results).

Flow and timing

8. Was there an appropriate interval between the index test and the reference standard?

The index test and the reference test should be carried out close enough together that the status of the 
patient could not have meaningfully changed. The maximum acceptable time will vary based on 
characteristics of the population and condition of interest.

9. Did all patients receive the same reference standard?

The reference standard by which patients are classed as having or not having the condition of interest 
should be the same for all patients. If the results of the index test influence how or whether the reference 
test is used (i.e. where an apparent false negative may be detected the study design may call for a 
‘double check’) this may result in biased estimates of sensitivity and specificity. Additionally, in some 
studies two parallel reference tests may be used (on different patients) and the results then pooled. In 
either case the results should be ‘No’.

10. Were all patients included in the analysis?

Loses to follow up should be explained and there cause and frequency should be considered in whether 
they are likely to have had an effect on the results (Subjectivity may exist in this context, overall low 
tolerance should be applied in deciding to answer ‘No’ to this question, but a single withdrawal from a 
large cohort should not necessarily force a negative response). However, if a patients’ results being 
difficult to interpret results in their data being excluded from the analysis this will result in an exaggerated 
estimate of DTA, and this question should definitely be answered ‘No’.

This tool is based on and largely informed and taken from the QUADAS-2 approach.

Whiting, Penny F., et al. “QUADAS-2: a revised tool for the quality assessment of diagnostic accuracy 
studies.” Annals of internal medicine 155.8 (2011): 529-536.
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Appendix 9.2 Data extraction instrument

Author/Date  

Inclusion/exclusion criteria: i.e. presenting symptoms, results from previous tests Inclusion: 
Exclusion:

Sample size  

Participant demographics  (i.e. age, sex, spectrum of presenting symptoms, comorbidity, current treatments, recruitment 
centres)

 

Study methodology ( consecutive or random;

retrospective or prospective)

 

Period that study was carried out (beginning and end date)  

Index test description (including criteria for positive test)  

Reference test description (including criteria for positive test)  

Geographical location of data collection  

Setting of data collection  

Persons executing and interpreting index tests

(numbers, training, and expertise)

 

Persons executing and interpreting reference test  

Index/reference time interval (and treatments carried out in between)  

Distribution of severity of disease in those with target condition  

Other diagnoses in those without target condition  

Adverse events from index test  

Adverse events from reference test  

 

 

Index test results

Threshold=

Condition positive Condition negative Total

Index test positive (T+)      

Index test negative (T-)      

Total      
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Appendix 9.3 Meta-analysis equations and models

The Moses-Littenberg model

The models are explained below and their formulas are issued from Macaskill et al. 2010, unless 
otherwise specified.

The method underlying the Moses-Littenberg model is based on a linear regression describing the 
variation of the test accuracy in function of the positivity threshold. It can be written as:

The test accuracy is defined by the logit of the diagnostic odds ratio (D) following:

The estimation of the positivity th eshold  (S) is:   r  

The linear regression model, describing the variation of the test accuracy in function of the positivity 
threshold, can be written as:

This equation provides, through least squares method, values for which are then used to estimate 
sensitivity values for chosen specificities, with:

Usually, the chosen values of specificities are the one issued from the literature.

The bivariate model

 

The number of test positives in study i is defined according to:

   for sensitivity, and the number testing negative following:

 for specificit ,  y with   respectively the number of diseased/cont       r

 ol subjects in the study         respectively the p obability of a positive/negative test in t  r      

he espective g oup of the  r  r

For the variability between studies, the logit-transformed sensitivity is treated with a normal distribution ch 

aracterised by a mean       Similarl ,y  the normal distribution of the logit-     

transformed specificity is defined by the mean          The cor elation between these t r    
wo components is integrated in a bivariate normal model, written as:          

   expresses the covariance between lo
git sensitivity and specificity.

The HSROC Model

 The model of Rutter and Gatsonis is based on hierarchical regression to estimate variations at the within 
studies level as well as at the between studies one.
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 At the within studies level, binomial distributions are assumed for the number of positive individuals in 

the diseased  and control groups   They a e written as: r   

 with   the sample size of tested individuals and   the probability of       
a positive test. Accordingly, the probability of a positive test is determined simultaneously for diseased 
and control groups, following:

This equation is issued from Macaskill et al. 2004.

As expected,    curve will be symmetric.   
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Appendix 9.4 Examples of databases

Databases of published literature

Nursing and allied health

 -   Allied and Complementary  Medicine (AMED):

( -The-Allied-and-Complementary-Medicine- Database)http://www.ebscohost.com/academic/AMED

 -   British Nursing Index (BNI):

( /)www.bniplus.co.uk

-   Cumulative Index to Nursing and Allied Health (CINAHL):

( /)www.cinahl.com

Primary care

 -   Essential Evidence Plus (formerly Patient Oriented Evidence that Matters (InfoPOEMs)):

( /)www.essentialevidenceplus.com

Social science, psychology  and psychiatry

 -   Applied Social Sciences Index and Abstracts (ASSIA):

(http://www.proquest.com/products-services/ASSIA-Applied-Social-Sciences-Index-and- Abstracts.html)

 -   PsycINFO:

( /)www.apa.org/psycinfo

 -   Sociological Abstracts:

( )http://proquest.libguides.com/SocAbs

Biology and chemistry

 -   Biological Abstracts / BIOSIS Previews:

( -previews/)http://thomsonreuters.com/biosis
-   Chemical Abstracts:

( /)www.cas.org

 -   Database of the International Federation of Clinical Chemistry and Laboratory Medicine

-    Committee for Evidence-based Laboratory Medicine (IFCC C-EBLM database) (contact j.watine@ch-
)rodez.fr

International health

 -   Global Health:

Available via: ( )www.cabi.org

In addition to subject-specific databases, general search engines 
include:

http://www.ebscohost.com/academic/AMED
http://www.bniplus.co.uk/
http://www.cinahl.com/
http://www.essentialevidenceplus.com/
http://www.proquest.com/products-services/ASSIA-Applied-Social-Sciences-Index-and-
http://www.apa.org/psycinfo
http://proquest.libguides.com/SocAbs
http://thomsonreuters.com/biosis
http://www.cas.org/
mailto:j.watine@ch-rodez.fr
mailto:j.watine@ch-rodez.fr
http://www.cabi.org/
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 -   Google Scholar (free on the internet):

( )scholar.google.com/advanced_scholar_search

 -   Turning Research into Practice (TRIP) database (evidence-based healthcare resource)

(free on the internet): ( /)www.tripdatabase.com

 “Citation  searching”

 Citation searching is an important and effective adjunct to  database searching and hand searching. 
Information about these citation indexes is available at: Cochrane handbook

-   Science Citation Index:

scientific.thomson.com/products/sci/

 -   Social Sciences Citation Index:

scientific.thomson.com/products/ssci/

 -   Web of Science:

scientific.thomson.com/products/wos/

 -   Web of Knowledge:

isiwebofknowledge.com/

 -   Scopus:

http://www.elsevier.com/online-tools/scopus

Theses specific databases
 -  ProQuest Dissertations & Theses Database:

www.proquest.co.uk/products_pq/descriptions/pqdt.shtml

 -   Dissertation Abstracts Online (DIALOG)

-   Index to Theses in Great Britain and Ireland

www.theses.com/

-   DissOnline: indexes 50,000 German dissertations:

www.dissonline.de/

Grey literature databases

 -   MedNar

mednar.com/mednar

 -   OpenSIGLE

http://www.greynet.org/opensiglerepository.html

 -   National Technical Information  Service (NTIS)

www.ntis.gov/

 -   WorldWideScience.org

worldwidescience.org/index

 -   Open Grey

http://www.opengrey.eu/

http://scholar.google.com/advanced_scholar_search
http://www.tripdatabase.com/
http://scientific.thomson.com/products/sci/
http://scientific.thomson.com/products/ssci/
http://scientific.thomson.com/products/wos/
http://isiwebofknowledge.com/
http://www.elsevier.com/online-tools/scopus
http://www.proquest.co.uk/products_pq/descriptions/pqdt.shtml
http://www.theses.com/
http://www.dissonline.de/
http://mednar.com/mednar
http://www.greynet.org/opensiglerepository.html
http://www.ntis.gov/
http://WorldWideScience.org
http://worldwidescience.org/index
http://www.opengrey.eu/
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10.1 Umbrella reviews and evidence-based practice
The volume of literature pertinent to healthcare is growing at an increasing rate with thousands of studies 
published annually. Systematic reviews in healthcare have evolved in large part out of the recognition 
that this overwhelming amount of research evidence makes it difficult for decision makers to utilize the 
best available evidence to inform their decision making. Systematic reviews involve a rigorous scientific 
approach to an existing body of research evidence in an attempt to identify original research, critically 
appraise eligible studies and summarize and synthesize the results of high quality research ultimately 
informing in a single manuscript.

A number of country-specific organizations, including the Agency for Healthcare Research and Quality (A
) in the USA, the National Institute for Healthcare Excellence  ( ) in the UK, and international HRQ NICE

organizations such as  and  have dedicated themselves to the production of systematic Cochrane JBI
reviews to inform healthcare policy and practice. In doing so, these organizations have contributed to the 
growing number of systematic reviews that have been published in recent years. Consequently, the 
number of systematic reviews published is, as with the bulk of scientific literature, also increasing at a 
phenomenal rate and now risks compounding the problem already faced by healthcare decision makers 
in sorting through multitudes of evidence to inform their questions. Bastian et al (2010) recently estimated 
that 11 systematic reviews were published every day! Still, decision making can be challenging for 
healthcare practitioners and policy makers, even with systematic reviews readily available. The purpose 
of this chapter is to provide guidance on a method of review that can address these issues. Called an 
Umbrella Review, this method of review is essentially an overview of existing systematic reviews.

https://www.ahrq.gov/
https://www.ahrq.gov/
https://www.nice.org.uk/
https://www.cochrane.org/
https://jbi.global/
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10.1.1 - Why an umbrella review?
Considering the large numbers of systematic reviews and research syntheses available to inform many 
topics in health care, systematic reviews of existing reviews are now being undertaken to compare and 
contrast published reviews and to provide an overall examination of a body of information that is 
available for a given topic (Hartling et al. 2012).  

Conduct of an Umbrella Review offers the possibility of addressing a broad scope of issues related to a 
topic of interest. The wide picture obtainable from the conduct of an Umbrella Review is also ideal in 
highlighting if the evidence base around a topic or question is consistent or if contradictory or discrepant 
findings exist, and in exploring and detailing the reasons why. Investigation of the evidence with an 
Umbrella Review allows assessment and consideration of whether reviewers addressing similar review 
questions independently observe similar results and arrive at generally similar conclusions. Reviews of 
systematic reviews are referred to by several different names in scientific literature as: umbrella reviews, 
overviews of reviews, reviews of reviews, a summary of systematic reviews and also a synthesis of 
reviews. In essence however they all have the same defining feature: a systematic review is the main 
and often sole “study type” that is considered for inclusion (Becker and Oxman 2011; Hartling et al. 2012; 
Smith et al, 2011).

For JBI syntheses of existing systematic reviews, the term “Umbrella Review” will be used. JBI Umbrella 
Reviews are designed to incorporate all types of syntheses of research evidence, including systematic 
reviews in their various forms (effectiveness, meta-aggregative,  integrative, etc.) and meta-analyses.

Beyond the impetus for Umbrella Reviews which is driven by the sheer volume of systematic reviews 
being published, the need for “fast” evidence in reduced timeframes has also reinforced the 
attractiveness of undertaking such a review. Decision makers are increasingly required to make evidence 
informed policy decisions and often require evidence in short timeframes – as a result, “rapid reviews” 
are also appearing in research literature. Rapid reviews are essentially a streamlined approach to 
evidence synthesis in health care that attempt to accommodate an evidence informed decision as quickly 
as possible (Kangura et al, 2012).  While the conduct of a rapid review may impinge on, or result in,  
undesirable modification of some of the processes required of a well- conducted systematic review, this 
may be alleviated to some extent by considering if any existing systematic reviews on the topic of interest 
are already available.

Using existing systematic reviews also reinforces the necessity for some measure of efficiency in 
scientific undertakings today. In short, if current, multiple, good quality, systematic reviews exist about a 
given topic or question, any reviewer should reconsider the need to conduct yet another review 
addressing the same issue. Rather, these may be the basis to conduct an Umbrella Review and 
summarize or synthesize the findings of systematic reviews already available.
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10.1.2 - Not just effectiveness - JBI umbrella reviews
Similar to Cochrane, the JBI has historically focused on reviews that inform the effectiveness of an 
intervention or therapy; however the emphasis on “best available” evidence in JBI reviews of 
effectiveness has not been confined solely to randomized controlled trials and other experimental studies 
that occupy the uppermost levels of the evidence hierarchy.

JBI Umbrella Reviews are intended to compile evidence from multiple research syntheses. Any review 
author will recognize the advantage of having a good understanding of study design and research 
methodologies, whether quantitative or qualitative in nature. Similarly, it is recommended that reviewers 
intending or attempting to undertake a JBI Umbrella Review should have a good understanding of 
systematic reviews and the diversity and methodological nuances among the various types of reviews 
(and different organizations and authors that conduct them) before conducting an Umbrella Review 
themselves.

The reasons for conducting a JBI Umbrella Review are manifold. The principal reason is to summarize 
evidence from many research syntheses (Becker and Oxman 2011). These may include analyses of 
evidence of different interventions for the same problem or condition, or evidence from more than one 
research synthesis investigating the same intervention and condition but addressing and reporting on 
different outcomes. Similarly, a researcher or reviewer may wish to summarize more than one research 
synthesis for different conditions, problems or populations.3 The principle focus of a JBI Umbrella Review 
is to provide a summary of existing research syntheses related to a given topic or question and not to re-
synthesize, for example, the results of existing reviews or syntheses with meta-analysis or meta-
synthesis.

A reviewer familiar with the JBI methodology for the conduct of systematic review will appreciate that 
many questions that are asked in health care practice do not lend themselves directly to experimentation 
or gathering of numerical data to establish the answer regarding what the effectiveness or outcomes of a 
particular intervention. Rather, the questions are more of  interventions do or do not work, how and why 
and how recipients of the intervention may experience them.

As a result, many JBI syntheses are of original qualitative research and apply a meta-aggregative 
approach to synthesis of qualitative data (see Chapter 2). Similarly, JBI Umbrella Reviews may find they 
inevitably ask questions that direct the reviewer predominantly to existing qualitative reviews. As with the 
combinations of PICO elements to organize the conduct an Umbrella Review mentioned above, the 
common denominator or feature across such multiple qualitative syntheses may be the population or 
subpopulation of interest, coupled with the context of the review question.
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10.2 Development of an Umbrella review protocol
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10.2.1 Title and author information
The title should be informative and give clear indication of the topic of the Umbrella Review. The title of a 
JBI Umbrella Review should always include the phrase “…:an Umbrella Review” to allow easy 
identification of the type of document it represents. The names of all reviewers, affiliations for each 
author including their JBI centre affiliations and email address for the corresponding author should be 
included.
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10.2.2 Developing the title and question
Although the Umbrella Review may aim to examine existing research syntheses for different types of 
interventions or phenomena of interest with the same condition, or different outcomes for the same 
intervention or phenomena of interest, the PICO and PICo mnemonic should be used to generate a clear 
and meaningful title and question. Ideally, the title for a quantitative Umbrella Review may incorporate 
some of the PICO elements, including the Population, the Intervention, the Comparison and Outcome, 
and the PICo elements if considering a question or topic that lends itself to qualitative data, including the 
Population, the Phenomena of Interest and Context. If a JBI Umbrella Review intends to review both 
quantitative and qualitative systematic reviews, both the intervention and phenomena of interest need to 
be clearly specified in the protocol (see below). The title of the Umbrella Review protocol must be 
concise enough to reflect the interventions or the phenomena of interest as a whole; however, it should 
also be as descriptive as possible. If the Umbrella Review is examining an intervention used across 
different patient conditions or different interventions with the same patient condition, this should be 
further delineated in the inclusion criteria section. The PICO or PICo mnemonic can provide potential 
readers with a significant amount of information about the focus, scope and applicability of the Umbrella 
Review to their needs. The following are examples of Umbrella Review titles:

1.  “Non-pharmacological management for aggressive behaviors in dementia: an Umbrella Review 
protocol”

2. “The experiences of caregivers who are living with and caring for persons with dementia: an Umbrella 
Review protocol”

As an illustration of the use of the PICO elements to aid in articulating the title of an Umbrella Review, 
note that in example 1, the population (dementia), the intervention (non-pharmacological management), 
and the outcome (aggressive behaviors) are clearly evident. In this example this appears as the title of 
an Umbrella Review that lends itself to the inclusion of systematic reviews of randomized controlled trials 
to inform the effectiveness of an intervention or therapy, or potentially a broader investigation of research 
syntheses, that not only explore effectiveness of interventions but also the experiences of patients that 
received these therapies and their acceptability. Such an approach to this Umbrella Review will provide a 
comprehensive picture of the available evidence on the topic.

Similarly, example 2, provides readers with a clear indication of the population (caregivers of persons 
dementia), the phenomena of interest (experiences of caregiving), and the context (living with and caring 
for) as well as the fact that it is Umbrella Review protocol of qualitative evidence.
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10.2.3 Introduction
The introduction should be comprehensive and cover all the main elements of the topic under review. It 
should cover the extant knowledge addressing the question of the Umbrella Review. The reason for 
undertaking the Umbrella Review should be clearly stated together with the target audience and what the 
Umbrella Review is intended to inform.

The suggested length for the introduction of the review protocol is approximately 1000 words. The 
background should detail any definitions important to the topic of interest. The information in the 
introduction section must also be sufficient to put the inclusion criteria into context, including an indication 
that there are existing systematic reviews or research syntheses available on the topic, hence supporting 
the rationale to conduct an Umbrella Review. The introduction should conclude a statement that a 
preliminary search for existing Umbrella Reviews on the topic has been/will be conducted (state the 
databases searched or search platforms utilized e.g. Cochrane Library, CINAHL, PubMed, EPPI, 
Epistomonikos and PROSPERO where relevant). If there is an existing Umbrella Review or overview of 
systematic reviews available on the topic, a justification that specifies how the proposed review will differ 
from those already conducted and identified should be detailed. 

The introduction should conclude with an overarching review objective that captures and aligns with the 
core elements/mnemonic of the inclusion criteria (e.g. PICO). The stated objective should clearly indicate 
what the review project is trying to achieve. The objective(s) may be broad and will be aligned to specific 
review question(s). For example, using the first title introduced above, the objectives or aims may be: To 
examine non-pharmacological interventions for the management of aggressive behaviors in elderly 
patients with dementia.

Vancouver style of referencing should be used throughout the protocol with superscript numbers without 
brackets, used for in-text citations
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10.2.4 Review question(s)
The review question(s) must be clearly stated. The review question(s) should be consistent with the title 
and direct the development of the specific inclusion criteria from clearly identifiable PICO. For example, 
using the first title introduced above, the objectives or aims of this review would be: To examine non-
pharmacological interventions for the management of aggressive behaviors in elderly patients with 
dementia.

An example of the corresponding questions for this review would be:

1. What are effective non-pharmacological interventions to manage aggressive behavior in elderly 
patients with dementia?; and

2. What are the experiences of dementia patients and their caregivers with the use of non- 
pharmacological interventions to manage aggressive behavior?
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10.2.5 Inclusion criteria
For the purposes of an Umbrella Review, the term “studies” refers exclusively to syntheses of research 
evidence including systematic reviews and meta-analyses. The “Inclusion criteria” of the protocol detail 
the basis on which studies will be considered for inclusion into the Umbrella Review and should be 
clearly defined.

These criteria provide a guide for the reader to clearly understand what is proposed by the reviewers 
and, more importantly a guide for the reviewers themselves to base decisions about the studies to be 
included in the Umbrella Review.

Types of participants

Important characteristics of participants should be detailed, including age and other qualifying criteria that 
make them appropriate for the objectives of the Umbrella Review and match the review question. In the 
example question above these characteristics include elderly people with dementia. Umbrella Reviews 
that aim to encompass multiple population groups should define each group clearly. Justification for the 
inclusion or exclusion of participants should be explained. In many cases, defining characteristics of the 
participants for a review may also include details of the setting of interest such as acute care, primary 
health care, or the community.

Interventions/phenomena of interest

The interventions or phenomena of interest for an Umbrella Review should be defined in detail and 
should be congruent with the review objective and intervention(s) or the phenomena of interest. Umbrella 
Reviews that aim to address multiple interventions and treatments should define each potential 
intervention of interest clearly.

Outcomes

Outcomes of interest should be predefined in Umbrella Reviews that lend themselves to quantitative 
evidence. Outcomes should be relevant to the question of the Umbrella Review and also the important 
outcomes for the participant group of the review. Surrogate outcomes should be explained and presented 
where there is a clear association with patient relevant outcomes. To provide a balanced overview of the 
evidence base related to a particular topic and fully inform decision-making, an Umbrella Review should 
attempt to report both beneficial and adverse outcomes.

Context

Context will vary depending on the objective(s)/question(s) of the review. The context should be clearly 
defined and may include but is not limited to consideration of cultural factors such as geographic location, 
specific racial or gender based interests. In some cases, context may also encompass details about the 
specific setting (such as acute care, primary health care, or the community).

Types of studies

As mentioned at the outset, the unit of analysis for an Umbrella Review is a completed research 
synthesis; therefore, the types of studies included in an Umbrella Review are exclusively syntheses 
of  existing research from  systematic reviews (using internationally accepted methodologies) and meta-
analyses. Research syntheses included in an Umbrella Review should represent syntheses of empirical 
research evidence. Due to the enormous range of “review” types and articles available in the literature 
(Grant and Booth, 2009), authors of Umbrella reviews will have to stipulate clearly which review types 
should be included   in the protocol. Reviews that incorporate theoretical studies or text and a priori
opinion as their primary source of evidence should not be included in a JBI Umbrella Review and should 
be listed as an explicit exclusion criterion in the protocol.
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10.2.6 Search Strategy
The search for an Umbrella Review should aim to identify all research syntheses relevant to the review 
question. The protocol should provide a detailed strategy for locating research syntheses including the 
key terms to be used and the resources to be searched. Predefined search filters for reviews for various 
databases already exist and they are worthwhile investigating when developing the search strategy for 
the review. An example is the “systematic[sb]” search filter for PubMed. As many databases do not have 
a predefined search filter for review articles, in these cases, it is preferable to search with key terms such 
as “systematic” or “meta- analysis” across the title or abstract fields. Most authors will use these terms in 
the title of their publications to clearly identify the type of publication. Authors of JBI systematic reviews 
will be familiar with the recommendation to identify the document as a systematic review in the 
manuscript title to maximize the likelihood that it will be retrieved and read.

The search terms used should be broad enough to capture all relevant reviews. A three- phase search 
process should be used. First, initial keywords are identified followed by analysis of the text words 
contained in the title and abstract, and of the index terms to describe relevant reviews. The additional 
terms i.e., meta-analysis or systematic review need to be included in the key terms for searching. 
Second, database-specific search filters for each bibliographic citation database stipulated in the protocol 
are constructed, and finally the reference list of all included reviews should also be searched.

The search for systematic reviews rarely needs to extend prior to 1990 as there were very few systematic 
reviews published prior to that time (Smith et al, 2012). Essentially searching for the research syntheses 
conducted within the last five to ten years will yield original/primary research conducted 30+ years prior 
that has been included in the located reviews and research syntheses. As well as biomedical citation 
databases such as Medline, PubMed, EMBASE, and CINAHL, other sources to search include the major 
repositories of systematic reviews such as the , the  JBI Evidence Synthesis Cochrane Database of 

, DARE and the PROSPERO register. The federated search engine Epistemonikos (Systematic Reviews
that specifically targets research syntheses is also worthwhile using, www.epistemonikos.org/) 

particularly for initial searches. The databases searched for an Umbrella Review will depend on the 
review questions and objectives, for example, PEDro is a database indexing reviews relevant to 
physiotherapy, OTseeker, indexing reviews relevant to Occupational Therapy while BEME and the EPPI 
Centre Evidence Library are repositories of reviews relevant to education. Due to limitations of available 
resources, most JBI Umbrella Reviews will inevitably focus on including studies published in the English 
language. Where a review team has capacity, the search should ideally attempt to identify research 
syntheses published in any language and may expand the search to include databases that index 
languages other than English.

A comprehensive search for a JBI Umbrella Review should also encompass a search for gray literature 
or reports that are not commercially published. As decision makers are increasingly required to base their 
decisions on available evidence, more and more research syntheses are being commissioned by 
practitioners and health care policy makers in governments globally; as a result many reports available 
via government or organizational websites are syntheses of research evidence and may be eligible for 
inclusion in a JBI Umbrella Review. A JBI Umbrella Review should include a search of at least two or 
three relevant sources for “gray” reports.

https://journals.lww.com/jbisrir/pages/default.aspx
http://www.epistemonikos.org/)


371

10.2.7 Study Selection
The Umbrella review protocol should describe the process of study selection for all stages of selection 
(based on title and abstract examination; based on full text examination) and the procedures for solving 
disagreements between reviewers. Selection is performed based on inclusion criteria pre-specified in the 
review protocol. For any systematic review, study selection (both at title/abstract screening and full text 
screening) is performed by two or more reviewers, independently. Any disagreements are solved by 
consensus or by the decision of a third reviewer.
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10.2.8 Assessment of methodological quality
Research syntheses that are eligible for inclusion in a JBI Umbrella Review must be assessed for 
methodological quality. Ideally, only high quality systematic reviews should be included in an Umbrella 
Review. There are a variety of checklists and tools available to assess research syntheses and 
systematic reviews. Most checklists use a series of criteria that can be scored as being “met” or “not met” 
or “unclear” and in some instances as “not applicable”. The decision as to whether or not to include a 
study can be made based on meeting a pre-determined proportion of all criteria, or on certain criteria 
being met. It is also possible to weight certain criteria differently. Decisions about a scoring system or any 
cut-off for exclusion should be made in advance and agreed upon by all reviewers before critical 
appraisal commences. The protocol, therefore, should detail how selected research syntheses will be 
assessed for quality, e.g. use of a predetermined cut off score.

It is the JBI policy that all systematic reviews need to be critically appraised using the standard JBI critical 
appraisal instrument for Systematic reviews and Research Syntheses that is available in Appendix 10.1 
of this chapter (further details regarding the appraisal questions can be found in ). For a Appendix 10.2
JBI Umbrella Review the assessment criteria are available for selection in the JBI SUMARI software. The 
tool is designed to be used with two independent reviewers conducting the critical appraisal of each 
research synthesis selected. Reviewers are blinded to each other’s assessment and assessments can 
only be compared once initial appraisal of an article is completed by both reviewers. Where there is a 
lack of consensus, discussion between reviewers should occur. In some instances it may be appropriate 
to seek assistance from a third reviewer. The source of the JBI critical appraisal tool for research 
syntheses should be cited in the protocol (Aromataris et al., 2015).
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10.2.9 Data collection
Data collection is the procedure for extracting relevant details and data from the included systematic 
reviews and meta-analyses for the Umbrella Review. To avoid risk of bias, the standardized JBI data 
extraction tools (see Appendix 10.3 of this chapter) should be used to extract the data from the included 
reviews. Reviewers should have discussed and piloted its use prior to launching into extraction of data 
for the Umbrella Review to maximize consistency and the likelihood that the relevant results are being 
identified and detailed sufficiently for the purposes of reporting in the Umbrella Review. Without some 
discussion and piloting, reviewers may interpret fields in the tool or their relevance to the Umbrella 
Review questions slightly differently; differences unearthed at the completion of extraction for the review 
will invariably create more, unnecessary work for the review team. Any additions or modifications to the 
data extraction tool that are demanded by the nature of review question should be reviewed through by 
all reviewers and discussed in detail before extracting the data independently. Any additions or 
modifications should be identified and submitted with the review protocol and approved for publication in 
the  prior to use by any reviewer. JBI Evidence Synthesis

Guided by the data extraction tool, information regarding the citation details, the objectives of the 
included review, the participants, the setting and context, the number of databases sourced and 
searched, the date range of database searching, the date range of included studies that inform each 
outcome of interest, the number/types of studies/country of origin of primary research studies in the 
included research synthesis, the instrument used to appraise the primary studies in the research 
synthesis and the rating of their quality, the outcomes reported by the included reviews that are relevant 
to the Umbrella Review question, and the type of review and the method of synthesis/analysis employed 
to synthesize the evidence as well as any comments or notes the Umbrella review authors may have 
regarding any included study.

Importantly, specific details of the factor or issue of interest to the Umbrella Review; for example the 
range of interventions, phenomena of interest, population details or outcome differences should be 
extracted in detail with the key findings/results. Extraction for a JBI Umbrella Review should be 
conducted independently by two reviewers to further minimize the risk of error. The protocol must 
therefore describe how data will be extracted and include the JBI data extraction instruments for 
systematic reviews in the appendices of the protocol. Extraction and presentation of data for a JBI 
Umbrella Review should be limited to the results and findings presented by the included research 
syntheses; in this regard it is not recommended that the researchers conducting the Umbrella Review 
retrieve primary studies (original research) in an included systematic review, for example, to access extra 
data. It is unlikely that authors of a JBI Umbrella review will need to contact the authors of an included 
research synthesis as is often the norm when undertaking a JBI Systematic Review (see other Chapters 
of this Manual).

https://journals.lww.com/jbisrir/pages/default.aspx
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10.2.10 Data summary
The aim of the JBI Umbrella review is to present a summary of existing research syntheses relevant to a 
particular topic or question and not any further “meta-analysis” of the results of these publications. To this 
end, the results of all included studies should be presented to the reader to allow for a ready and easily 
interpretable overview of the findings.

In the Umbrella Review protocol the means by which the results of the reviews will be presented should 
be described in as much as detail as possible. Tabular presentation of findings is recommended when 
overall effect estimates extracted from systematic reviews or other similar numerical data are presented. 
Where quantitative data is being presented, the number of studies that inform the outcome, the number 
of participants (from included studies) and the heterogeneity of the results of included reviews should 
also be reported (Smith et al, 2011). Where the results of qualitative systematic reviews are included in 
the Umbrella Review, the final or overall synthesized findings from included reviews should be presented, 
also in tabular format and with enough relevant contextual information alongside each synthesized 
finding to ensure each is interpretable to the reader of the Umbrella Review. Clear indication of any 
overlaps of original research studies in each of the included research syntheses must also be presented 
in the JBI Umbrella Review. For example, if one study is included in multiple syntheses this must be 
indicated.

The Principles from Grading of Recommendations Assessment, Development, and Evaluation (GRADE) 
should be used for an overall assessment of the quality of evidence for each intervention or phenomena 
of interest. The GRADE concept is based on an assessment of the following criteria: quality of primary 
studies, design of primary studies, consistency and directness (Guyat et al, 2008).
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10.3 Umbrella Review and Summary of the evidence of 
research syntheses

This section provides further guidance on components that should be included in the final report of an 
Umbrella Review and information that each component should contain. It illustrates how each component 
of the review is managed in JBI SUMARI. This section also provides a brief outline of the format and 
stylistic conventions for Umbrella Reviews to ensure the review meets publication criteria for the JBI 
Evidence Synthesis. For further information please refer to the  of the journalAuthor Guidelines . 
Specifically, guidance is provided on the following components: outline of the report, inclusion criteria (i.e. 
PICO), search strategy, critical appraisal, data extraction, data synthesis, results and conclusions. All JBI 
Umbrella Reviews should be based on a peer reviewed Umbrella Review protocol that has been 
accepted for publication in the JBI Evidence Synthesis. Deviations from a published review protocol are 
rare and must be clearly detailed and justified in the methods section of the report where they occur.

https://journals.lww.com/jbisrir/pages/default.aspx
https://journals.lww.com/jbisrir/pages/default.aspx
http://edmgr.ovid.com/jbisrir/accounts/ifauth.htm
https://journals.lww.com/jbisrir/pages/default.aspx
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10.3.1 Title of the Umbrella Review
The title should be clear, explicit and reflect the core elements of the review. Titles should not be phrased 
as questions or conclusions and there should be congruency between the title, review objectives
/questions and inclusion criteria. The title should include the phrase: “An Umbrella Review“. Conventional 
wisdom suggests that the title should not be more than 12-14 words for ease of understanding. See the 
informative examples above in Section 10.2.1.
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10.3.2 Review Authors
Each reviewer should have fist and last name listed. Affiliations for each author need to be stated, 
including the JBI affiliation of each reviewer. A valid email address must be provided for the 
corresponding author.
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10.3.3 Abstract
This section forms a structured abstract of the main features of the systematic review. It must be no 
longer than 500 words and should contain no abbreviations or references. The abstract must accurately 
reflect and summarize the systematic review with the main focus on the results of the review.

The abstract should report the essential elements of the review using the following sub-headings in this 
order:

Objective: State an overarching review objective structured using the key components 
of the inclusion criteria (approximately one to two sentences).
Introduction: Briefly describe what the issue is under review and what is already 
known on the topic (approximately two to three sentences).
Inclusion criteria: Summarize the inclusion criteria as it relates to the type of review 
being conducted. Present the information in one or two sentences –   under NOT
individual subheadings.
Methods: List the key information sources searched (those that provided the majority 
of included studies), any limits placed on the scope of the search (e.g. language), and 
the date range, or the date of the last search. If the recommended JBI approach to 
critical appraisal, study selection, data extraction and data synthesis was used, simply 
state it as such (without naming the actual tool). Otherwise, briefly describe any 
notable deviations to the methodological approach taken (e.g. criteria used to exclude 
studies on the basis of methodological quality etc.).
Results: The bulk of the abstract should be reserved to convey the main results of the 
review.

As a general rule, report the number and type of included studies and 
participants, as well as any pertinent study characteristics. Summarize the 
overall quality of the included studies and notable aspects of risk of bias.
Report the results for all main outcomes (not only those that were statistically 
significant or clinically important). If meta-analyses were conducted report the 
summary measures (estimated effect) and confidence intervals and ensure 
statistics are presented in a standard way. If a meta-analysis was proposed 
but not conducted, report the reason (e.g. clinical or methodological 
heterogeneity). Where possible, indicate the number of studies and 
participants for each main outcome. Describe the direction of the effect (e.g. 
lower, fewer, greater, more, etc.) in a way that is understandable to patients 
and health care professionals (i.e. which group was favored and the size of 
the effect) and indicate the measurement scale used, where applicable. 

Conclusions: Articulate brief overall conclusions based on the Umbrella Review 
findings should be articulated, including a clear answer to the question(s)/objective(s) 
of the Umbrella Review. Briefly convey key implications for practice and/or research.
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10.3.4 Introduction
The introduction should be comprehensive and cover all of the main elements of the topic under review, 
as well as appropriate information about pathophysiology, diagnosis, prognosis, prevalence or incidence 
or other detail important to the review and why the topic or question of interest lends itself to an Umbrella 
Review for example, addressing a range of interventions relevant to a particular diagnosis. The primary 
objective of the Umbrella Review should be evident in the introduction as it situates the justification and 
importance of the question(s) posed. While many of these details will already have been addressed in 
"Introduction" of the protocol, many reviewers will find that the background information provided with the 
protocol needs modification or extension following the conduct of the review proper. The introduction 
should conclude with a statement that a preliminary search for previous Umbrella Reviews on the topic 
was conducted (state the sources searched e.g. JBI Evidence Synthesis, The Cochrane Library, 
Campbell Collection etc).

The introduction should conclude with an overarching review objective that captures and aligns with the 
core elements/mnemonic of the inclusion criteria (e.g. PICO). The stated objective should clearly indicate 
what the review project is trying to achieve. The objective(s) may be broad and will be aligned to specific 
review question(s). The objectives or aims of an example review may be: To examine non-
pharmacological interventions for the management of aggressive behaviors in elderly patients with 
dementia. The Vancouver style referencing should be used throughout the review with superscript 
numbers without brackets used for in-text citations.

https://journals.lww.com/jbisrir/pages/default.aspx
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10.3.5 Review question(s)
The primary questions of the review should be stated. It can be followed by specific sub-questions that 
relate to differing comparisons contained in the Umbrella Review, such as, participant groups, 
interventions or outcome measures or a more in depth understanding of a particular phenomenon of 
interest. See example above in .Section 10.2.4
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10.3.6 Inclusion criteria
This section of the review details the basis on which systematic reviews and/or meta-analyses were 
considered for inclusion in the Umbrella Review and should be as transparent and unambiguous as 
possible. The inclusion criteria for an Umbrella Review will depend on the question(s) asked. As a 
guiding principle, they should follow the norm for any JBI systematic review, where a question of 
effectiveness of an intervention(s) or therapy, for example, will stipulate a PICO (Population, Intervention, 
Comparator, Outcome), or an Umbrella Review that addresses a question that would lend itself to 
inclusion of qualitative systematic reviews that include a PICo (Population, Phenomena of interest and 
Context). Umbrella reviews that address multiple questions and evidence types may stipulate both PICO 
and PICo elements.

Types of participants

The types of participants should be related to the review objectives. The reasons for the inclusion or 
exclusion of participants detailed in this section should be explained to the reader of the Umbrella Review 
in the background section of the report.

Interventions/phenomena of interest

There should be congruence between the review objective and the outcomes of interventions under 
review and/or the phenomena of interest. Interventions may be focused, for example, to only 
pharmacological management or may be broad, including both pharmacology and other interventions (e.
g. diet, exercise, surgery). Relationships should be clearly detailed in the background section. It is 
beneficial to use definitions where appropriate for the purposes of clarity.

Context/setting

In an Umbrella Review, the context or setting will vary depending on the objective of the review. Context 
may include but is not limited to consideration of cultural factors such as geographic location, racial or 
gender based interests. The setting details important features of the study location, such as acute care, 
primary health care or the community.

Outcomes

Outcomes for Umbrella Reviews should be described and defined and relevant to the question posed by 
the review. If outcomes are measured in a particular way, this should be included in the description (e.g., 
measurement of quality of life using the SF-36 questionnaire).

Types of studies

While it is clear that an Umbrella Review will include only existing research syntheses and systematic 
reviews, there should be a match in this section between the methodology of the systematic review to be 
considered for inclusion in the Umbrella Review and its primary objective. For example, an Umbrella 
Review that aims to assess the effectiveness of a range of interventions for aggressive behaviors in 
elderly dementia patients may limit itself to including systematic reviews that assessed effectiveness by 
including only randomized controlled trials and other experimental study designs.



382

10.3.7 Methods
This section of the review report is reserved for the methods used to conduct the review and should be 
presented under the relevant subheadings (See Sections 10.3.7.1 - 10.3.7.5), including any deviations 
from the method outlined in the   protocol. In empty reviews for example, this section should not a priori
refer to methods that were not performed.

Directly below the Methods heading provide the following information:

State and appropriately cite the JBI methodology that was employed in the conduct of 
the review and synthesis.
Refer to and cite the   protocol that was published, or accepted for publication (e.a priori
g. ‘in press’), in the  .JBI Evidence Synthesis
If the protocol has been registered with PROSPERO, provide registration information 
including registration number (e.g. PROSPERO CRD42015425226).

https://journals.lww.com/jbisrir/pages/default.aspx
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10.3.7.1 Search strategy
This section should document how the reviewers searched for relevant papers to include in the Umbrella 
Review. The search strategy needs to be comprehensively reported and as a minimum, a detailed 
search strategy for all major bibliographic citation databases and other sources that were searched 
should be appended to the review. Ideally the search strategies for all of the databases searched should 
be presented sequentially in the single appendix. Clear documentation of the search strategy(ies) is a 
key element of the scientific validity of an Umbrella Review. A JBI Umbrella Review should consider 
papers published both commercially and in non-commercially  in the gray literature. The timeframe 
chosen for the search should be justified and any language restrictions stated (e.g. only studies 
published in English were considered for inclusion). The databases that were searched must be listed 
along with the search dates. Any hand searching of relevant journals should be described by journal 
name and years searched. Author contact, if appropriate, should also be included with the results of that 
contact.
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10.3.7.2 Study screening and selection
The review report should describe the actual process of study screening and for all stages of selection 
(based on title and abstract examination; based on full text examination) and the actual procedures used 
for solving disagreements between reviewers.
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10.3.7.3 Assessment of methodological quality/critical 
appraisal

This section should detail the approach to critical appraisal, not the assessment results, and should be 
consistent with the details in the published JBI Umbrella Review protocol. Any deviations from the 
protocol must be reported and explained in this section of the review report. The JBI critical appraisal 
instrument for Systematic Reviews and Research Syntheses embedded in the JBI SUMARI software 
(See Appendices 10.1 and 10.2) must be used and either cited or appended to the review report.
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10.3.7.4 Data collection
Standardized data extraction tools maximize the consistent extraction of accurate data across the 
included studies and are required for JBI Umbrella Reviews. The review should detail what data the 
reviewers extracted from the included systematic reviews and the JBI data extraction tool for Systematic 
Reviews and Research Syntheses must be appended to the review report (see Appendix 10.3). As 
mentioned , individual study level data should not be reported in an Umbrella Review (except where an 
outcome is only informed by one included study); the focus of reporting should be the results and findings 
of the included syntheses. Using the JBI extraction tool, at a minimum, details and data relevant to the 
items listed below should be extracted where the information is available. The majority of this information 
will appear in the Table of Included Study Characteristics to be appended to the review report, while 
other important details extracted, particularly relevant to the findings of the review (see below) will appear 
in the body of the review report:

Author/year

The citation details of included studies should be consistently referred to  throughout the document. The 
citation details should include the name of the first author (Vancouver reference) and year of publication.

Objective(s)

A clear description of the objective of the included research synthesis should be stated.

Participants (characteristics/total number)

The defining characteristics of the participants in studies included in the research syntheses should be 
detailed, for example this may include diagnostic criteria, or age or ethnicity. The total number of 
participants that inform the outcomes relevant to the Umbrella Review question from all studies included 
studies should be presented also.

Setting/context

Details of the setting of interest such as acute care, primary health care, or the community or a particular 
geographical location should be included. For some Umbrella Reviews, particularly those that draw upon 
qualitative research syntheses, the context that underpins the review question will be important to clearly 
reveal to the reader and may include but is not limited to consideration of cultural factors such as 
geographic location and specific racial or gender based interests.

Interventions/phenomena of interest

Clear, succinct details of the interventions or phenomena of interest should be described, including the 
type of intervention, the frequency and/or intensity of the intervention for example. A statement of the 
phenomena of interest is also required where applicable.

Number of databases/sources searched

The number of sources searched should be reported. Though this will have been considered during 
critical appraisal of the research synthesis, reporting to the reader of the review will allow rapid and easy 
comparison between differences of included reviews and also consideration of potential for publication 
bias in the event no formal analysis has been conducted. Where possible the names of databases and 
sources should be listed (i.e. if <5-10). The search range of each database should also be included.

Date range of included studies

The date range spanning from the earliest study that informs the included research synthesis to the latest 
should be reported. This is important information that allows for consideration of the currency of the 
evidence base not necessarily reflected in the year of publication of the research synthesis. If this is not 
readily identifiable in the table of study characteristics provided by the included synthesis, it should be 
discer nable by scanning the date range of publications through the results section of the included review.

Number of Studies/Type of Studies/Country of origin of included studies

Summary descriptive details of the included studies in the research synthesis should be reported. This 
includes the number of studies in the included research synthesis, the types of study designs included in 
the research synthesis, for example randomized controlled trials, prospective cohort study, 
phenomenology, ethnography etc., and also the country of origin of the included studies. The latter is 
important to allow the reader of the review to consider the external validity and generalizability of the 
results presented.

Appraisal instrument and rating

The instrument or tool used to assess risk of bias, rigor or study quality should be reported along with 
some summary estimate of the quality of primary studies in the included research synthesis. For 
example, for Umbrella Reviews that use the Jadad Scale, a mean score for quality may be reported 
whereas for checklist appraisals, reporting of cut-off score or any ranking of quality should be reported. 
An example of the latter would be exclusion of studies that score <3/10, and inclusion of four moderate 
quality studies (4-6/10) and two high quality studies (7-10/10).
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Type of Review/Method of analysis

The type of research synthesis as stated by the authors of the included review should be detailed. The 
method of analysis or synthesis used by the included research synthesis should be reported. For 
example, this may include random effects meta-analysis, fixed effect meta-analysis, meta- aggregative 
synthesis or meta-ethnography.

Outcome(s)

Included here should be the outcomes of interest to the Umbrella Review question reported on by the 
research synthesis, i.e. the names or labels of the outcomes (see below for presentation of results).

Results/findings

The relevant findings or results presented by the included research syntheses must be extracted. For 
quantitative reviews, this will ideally be an effect estimate or measure from a presented meta- analysis. 
Measures of heterogeneity should also be extracted where applicable. In the absence of this a statement 
indicating the key result relevant to an outcome may be inserted in the required field. For qualitative 
syntheses, the key synthesized finding should be extracted.

Comments

There should be provision to extract and present in the table of included study characteristics any 
relevant details or comments on the included research synthesis by the authors of the Umbrella Review. 
These comments may be relevant details regarding the included research synthesis, for example, the 
congruence between the review results and conclusions, and for highlighting any potential 
methodological differences between the individual included reviews.
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10.3.7.5 Data Summary
This section should detail the approach to the presentation of findings and the results from included 
research syntheses, not the results of this process. The types of data detailed in this section should be 
consistent with the methods used for data collection and the included study designs.
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10.3.8 Results
This section of the review report has distinct sub-sections describing the process of study inclusion, the 
methodological quality of the eligible studies, detailed characteristics and description of the 
included studies and, importantly, the findings of the review and results of the synthesis processes.
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10.3.8.1 Study inclusion
This section should provide a narrative summary of the search results and selection process and results. 
The number of papers identified by the search strategy and the number of papers that were included and 
excluded should be stated.

A complete and accurate report should be provided regarding:

the number of studies identified by the search in diverse sources;
the number of studies excluded after the examination of title and abstract against inclusion 
criteria;
the number of full text articles retrieved for examination;
the number of studies excluded after full text examination against inclusion criteria;
the number of critically appraised studies;
the number of studies excluded after critical appraisal;
the final total number of included studies.

A flowchart using the PRISMA template for the reporting of the selection process should be included 
(Moher et al, 2009).

Ideally, a list of all excluded studies, excluded after full text examination and after critical appraisal, with 
the explicit reasons for exclusion, should be provided in appendices to the review. As a minimum, at least 
the list of studies excluded after critical appraisal and the reasons for exclusion should be reported. If no 
studies were excluded after critical appraisal then the list of all studies excluded after full text examination 
including the explicit reasons for exclusion, should be provided in appendices to the review.
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10.3.8.2 Methodological quality
This section should focus on methodological quality as determined by the JBI critical appraisal checklist 
for Systematic Reviews and Research Syntheses (see  and ). There should be a Appendices 10.1 10.2
narrative summary of the overall methodological quality of the included studies, which can be supported 
(optional) by a table showing the overall results of the critical appraisal (see Table 10.1 for example). 
Where only few studies are identified, or there are specific items of interest from included studies, these 
should be addressed in the narrative also, particularly where studies were deficient, or particularly good. i.
e. with clear narrative regarding risk of bias/rigor of included studies. Use of N/A should also be justified 
in the text. Importantly, in a JBI Umbrella Review, it is important to present to the reader with clear 
indication of the quality of the included original research studies in each of the systematic reviews or 
research syntheses that are included in the Umbrella Review. This will have an impact on the 
interpretation and implications for practice and research and must be noted with clarity to the reader of 
the review in the body of the report. This detail will appear in the appended Table of Included Study 
Characteristics (see above)

Table 10.1: Critical appraisal results for included studies

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Author(s) ref Y Y Y N Y U Y N Y U

Y - Yes, N - No, U - Unclear
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10.3.8.3 Characteristics of included studies
This section of the results should also include an overall description of the included studies (with 
reference to the detailed table of included study characteristics in the appendices). The main aim is to 
provide context to the results section and sufficient descriptive detail for the reader to support the 
inclusion of the systematic reviews in the Umbrella Review, the relevance of included systematic review 
to the Umbrella Review question and the evidence base they offer to the question. Specific items/points 
of interest/outcomes from individual reviews may also be highlighted here. A summary table of included 
studies should be appended to the report that will be populated from the appropriate extraction fields 
form the extraction tool (See ).Appendix 10.3



393

10.3.8.4 Findings of the review
The findings of the review and presentation of the results should flow logically from the review objection
/question i.e. they must ultimately answer the questions posed. The findings and key results extracted 
from the included research syntheses should constitute part of this section and may include presentation 
of quantitative and qualitative data. Both quantitative and qualitative findings presented in the JBI 
Umbrella Review report should be presented in a tabular format with supporting text.

Quantitative tabulation of results presented in this section must include clear presentation of the name of 
the intervention, the study or citation details that inform the intervention, the number of studies and 
individual participants that inform the outcome measure, the calculated effect estimate where possible or 
the main finding of the study related to the intervention and relevant outcome, as well as any details of 
measures of heterogeneity about the effect estimate(s). An example of the table of findings is below in 
Table 10.2 for one outcome.  In this example it is for ‘aggressive behaviors‘, if other outcomes were 
included, the final three columns of the table would be repeated for each. Tabular presentation must be 
accompanied by a clear and detailed description of the interventions addressed.

Table 10.2: Tabular presentation of quantitative findings for an Umbrella Review

Qualitative findings should also be tabulated in this section of the Umbrella Review report. A description 
of the phenomenon of interest alongside the key synthesized findings extracted from each included 
qualitative meta- synthesis or systematic review should be presented. Individual findings and illustrations 
that would be the norm for presentation in a JBI meta-aggregative review would not be presented in a JBI 
Umbrella Review presenting qualitative data. To facilitate interpretability and clarity of the findings in this 
section of the review, adequate contextual and descriptive detail should also be presented.

An example of tabular presentation of qualitative findings in a JBI Umbrella Review is presented in Table 
10.3. In this table the synthesized finding presented must be an accurate, verbatim replication of the 
finding from the source review. The descriptive information in the final column may constitute the 
Umbrella Review authors’ own words to provide the necessary detail for interpretability. Depending on 
the review, it is likely that an individual table would be presented for each included qualitative synthesis; 
otherwise, further rows could be added to the example table. This tabular presentation must be 
accompanied by further descriptive detail of the phenomena of interest to the review in the text.

Table 10.3: Tabular presentation of qualitative findings for an Umbrella Review
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10.3.9 Summary of Evidence
In line with the objectives of a JBI Umbrella Review to present an accurate and informative overview of 
the findings of research syntheses that inform a broad topic or question, all JBI Umbrella Reviews should 
conclude the results section of the report with a final and easily interpretable table that presents the 
overall “Summary of Evidence”.

For quantitative findings, a final table should be presented that names the intervention, identifies the 
included research synthesis and provides a simple, visual indication of the results. Visual indication 
should follow a simple “stop-light” indicator, where green indicates the intervention is beneficial 
(effective), amber that there is no difference in the investigated comparison, and red that the results 
suggest the intervention is detrimental or less effective than the comparator. Actual details and effect 
estimates are presented in the findings of the review (see above). Table 10.4 presents an example for 
“aggressive behavior”. Further outcomes reported in an Umbrella Review could be added in columns to 
the right. Where a study does not report on an outcome, the indicator square should be left blank.

Table 10.4: Summary of Evidence from quantitative research syntheses in a JBI Umbrella Review

Similarly, Umbrella Reviews that include qualitative syntheses should also conclude the results section 
with a clear summary of the overall findings of the included research syntheses.

In the final summary table, the key synthesized findings should be presented for the reader; for other 
contextual details the main findings can be referred to (see above). Similar to a summary presentation of 
qualitative findings, visual indicators of the finding should be included where possible. In the example 
provided in Table 10.5, those perspectives (see phenomenon) that are beneficial or facilitative are 
highlighted in green, while those that are inhibitory are highlighted in red.

Table 10.5: Summary of Evidence from qualitative research syntheses in a JBI Umbrella Review
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10.3.10 Discussion
This section should discuss the results of the review as well as any limitations of the systematic reviews 
or research syntheses included in the Umbrella Review and of the review itself (i.e. language, access, 
timeframe, study design, etc.). The results should be discussed in the context of current literature, 
practice and policy. Umbrella Reviews are subject to many of the limitations of any systematic review 
including that potentially relevant studies have been omitted and that some systematic error occurred 
during the selection, appraisal or data extraction processes. Similarly, Umbrella Reviews are ultimately 
dependent on the reporting of the included research syntheses which may limit reporting of desirable 
details of interventions for example in the Umbrella Review report. Inherent bias exists in the reporting of 
an Umbrella Review as one round of appraisal and extraction, where errors may arise, has already been 
performed in the conduct of the included systematic review or meta-analysis. Umbrella Reviews will also 
always be limited by the coverage of existing systematic reviews or research syntheses. For example, if 
an existing intervention or phenomena of interest is yet to be addressed in a systematic review, an 
Umbrella Review will never identify it.
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10.3.11 Conclusions and recommendations
This section should include the overall conclusions of the review. The conclusions should provide direct 
answers to the review objectives/questions. These conclusions should be based only on the results of 
the review and directly inferred from the review results.

Recommendations for practice

This sub-section of Conclusions section should include the recommendations for practice inferred from 
the results of the review and inferred also based on the discussion of the generalizability of the results 
and the potential factors that may affect the applicability of results. It should be stated how the findings of 
the review impact on clinical practice or policy in the area. Where there is sufficient evidence to make 

  Recommendations should be specific recommendations for practice, these should be clearly articulated
assigned a JBI Grade of Recommendation. 

Recommendations for research

This sub-section should include clear, specific recommendations for future research based on gaps in 
knowledge identified from the results of the review. Umbrella Review authors may find they are able to 
make comment both on the future conduct of research syntheses and systematic reviews as well as to 
provide comment on the primary research conducted in the area of interest.
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10.3.13 Review Appendices
Appendix 1: Search strategy

A detailed and complete search strategy for all of the major databases and other sites and 
sources searched must be appended.  Major databases that were searched must be identified, 
including the search platform used where necessary. All search filters with logic employed 
should be displayed, including the number of records returned.

Appendix 2: Data extraction instrument

The data extraction instrument used must be appended i.e JBI Data Extraction Form.

Appendix 3:   List of excluded studies

Studies excluded following examination of the full-text should be listed along with their reason 
for exclusion at that stage (i.e. a mismatch with the inclusion criteria). This may be as a separate 
appendix or itemized in some fashion within the one appendix with those studies excluded at 
the critical appraisal stage. Reasons for exclusion following appraisal should be provided for 
each study (these reasons should relate to the methodological quality of the study, not study 
eligibility). 

Appendix 4: Table of included study characteristics

A table of included studies is required to provide quick reference to important details extracted 
from of the studies included in the review.
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Appendix 10.1 JBI Critical Appraisal Checklist for 
Systematic reviews and Research Syntheses



401



402



403

Appendix 10.2. Discussion of JBI Critical Appraisal 
Checklist for systematic reviews and research syntheses

This appraisal instrument can be found in the JBI SUMARI software.

Review authors should discuss each item in the appraisal instrument for each study included in their 
review. In particular, discussions should focus on what is considered acceptable to the aims of the review 
in terms of the specific study characteristics. When appraising systematic reviews this discussion may 
include issues such as what represents an adequate search strategy or appropriate methods of 
synthesis. The reviewers should be clear on what constitutes acceptable levels of information to allocate 
a positive appraisal compared with a negative, or response of “unclear”. This discussion should ideally 
take place before the reviewers independently conduct the appraisal.

Within Umbrella reviews, quantitative or qualitative systematic reviews may be incorporated, as well as 
meta-analyses of existing research. The individual checklist is available in Appendix 10.1.

There are 11 questions to guide the appraisal of systematic reviews or meta-analyses. Each question 
should be answered as “yes”, “no”, or “unclear”. Not applicable “NA” is also provided as an option and 
may be appropriate in rare instances.

1. Is the review question clearly and explicitly stated?

The review question is an essential step in the systematic review process. A well-articulated question 
defines the scope of the review and aids in the development of the search strategy to locate the relevant 
evidence. An explicitly stated question, formulated around its PICO (Population, Intervention, 
Comparator, Outcome) elements aids both the review team in the conduct of the review and the reader in 
determining if they review has achieved its objectives. Ideally the review question should be articulated in 
a published protocol; however this will not always be the case with many reviews that are located.

2. Were the inclusion criteria appropriate  for the review question?

The inclusion criteria should be identifiable from and match the review question. The necessary elements 
of the PICO should be explicit and clearly defined. The inclusion criteria should be detailed and the 
included reviews should clearly be eligible when matched against the stated inclusion criteria. Appraisers 
of meta-analyses will find that inclusion criteria may encompass criteria around the ability to conduct 
statistical analyses which would not be the norm for a systematic review. The types of included studies 
should be relevant to the review question, for example, an Umbrella Review aiming to summarize a 
range of effective non-pharmacological interventions for aggressive behaviors amongst elderly patients 
with dementia will limit itself to including systematic reviews and meta-analyses that synthesize 
quantitative studies assessing the various interventions; qualitative or economic reviews would not be 
included.

3. Was the search strategy appropriate?

A systematic review should provide evidence of the search strategy that has been used to locate the 
evidence. This may be found in the methods section of the review report in some cases, or as an 
appendix that may be provided as supplementary information to the review publication. A systematic 
review should present a clear search strategy that addresses each of the identifiable PICO components 
of the review question. Some reviews may also provide a description of the approach to searching and 
how the terms that were ultimately used were derived, though due to limits on word counts in journals 
this may be more the norm in online only publications. There should be evidence of logical and relevant 
keywords and terms and also evidence that Subject Headings and Indexing terms have been used in the 
conduct of the search. Limits on the search and their potential impact should also be considered; for 
example, if a date limit was used, was this appropriate and/or justified? If only English language studies 
were included, will the language bias have an impact on the review? The response to these 
considerations will depend, in part, on the review question.

4. Were the sources and resources used to search for studies adequate?

A systematic review should attempt to identify “all” the available evidence and as such there should be 
evidence of a comprehensive search strategy. Multiple electronic databases should be searched 
including major bibliographic citation databases such as MEDLINE and CINAHL. Ideally, other databases 
that are relevant to the review question should also be searched, for example, a systematic review with a 
question about a physical therapy intervention should also look to search the PEDro database, whilst a 
review focusing on an educational intervention should also search the ERIC. Reviews of effectiveness 
should aim to search trial registries. A comprehensive search is the ideal way to minimize publication 
bias. As a result, a well conducted systematic review should also attempt to search for gray literature, or 
“unpublished” studies; this may involve searching websites relevant to the review question or thesis 
repositories.

5. Were the criteria for appraising studies appropriate?
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The systematic review should present a clear statement that critical appraisal was conducted and provide 
details of the items that were used to assess the included studies. This may be presented in “Methods of 
the review”, as an appendix of supplementary information, or as a reference to a source that can be 
located. The tools or instruments used should be appropriate for the review question asked and the type 
of research conducted. For example, a systematic review of effectiveness should present a tool or 
instrument that addresses aspects of validity for experimental studies and randomized controlled trials 
such as randomization and blinding – if the review includes observational research to answer the same 
question, a different tool would be more appropriate. Similarly, a review assessing diagnostic test 
accuracy may refer to the recognized QUADAS tool (Whiting et al, 2003).

6. Was critical appraisal conducted  by two or more reviewers independently?

Critical appraisal or some similar assessment of the quality of the literature included in a systematic 
review is essential. A key characteristic to minimize bias or systematic error in the conduct of a 
systematic review is to have the critical appraisal of the included studies completed by members of the 
review team independently and in duplicate. The systematic review should present a clear statement that 
critical appraisal was conducted by at least two reviewers working independently from each other and 
conferring where necessary to reach a decision regarding study quality and eligibility on the basis of 
quality.

7. Were there methods to minimize errors in data extraction?

Efforts made by review authors during data extraction can also minimize bias or systematic errors in the 
conduct of a systematic review. Strategies to minimize bias may include conducting all data extraction in 
duplicate and independently, using specific tools or instruments to guide data extraction and some 
evidence of piloting or training around their use.

8. Were the methods used to combine studies appropriate?

A synthesis of the evidence is a key feature of a systematic review. The synthesis that is presented 
should be appropriate for the review question and the stated type of systematic review and evidence it 
refers to. If a meta-analysis has been conducted this needs to be reviewed carefully. Was it appropriate 
to combine the studies? Have the reviewers assessed heterogeneity statistically and provided some 
explanation for heterogeneity that may be present? Often, where heterogeneous studies are included in 
the systematic review, narrative synthesis will be an appropriate method for presenting the results of 
multiple studies. If a qualitative review, are the methods that have been used to synthesize findings 
congruent with the stated methodology of the review? Is there adequate descriptive and explanatory 
information to support the final synthesized findings that have been constructed from the findings 
sourced from the original research?

9. Was the likelihood of publication bias assessed?

As mentioned, a comprehensive search strategy is the best means by which a review author may 
alleviate the impact of publication bias on the results of the review. Reviews may also present statistical 
tests such as Egger’s test or funnel plots to also assess the potential presence of publication bias and its 
potential impact on the results of the review. This question should be considered N/A for JBI qualitative 
reviews.

10. Were recommendations for policy and/or practice supported  by the reported data?

Whilst the first nine questions specifically look to identify potential bias in the conduct of a systematic 
review, the final questions are more indicators of review quality rather than validity. Ideally a  review 
should  present recommendations for  policy  and  practice.  Where these recommendations are made 
there should be a clear link to the results of the review. Is there evidence that the strength of the findings 
and the quality of the research have been considered in the formulation of review recommendations?

11. Were the specific directives for new research appropriate?

The systematic review process is recognized for its ability to identify gaps in the research, or knowledge 
base, around a particular topic. Most systematic review authors will provide some indication, often in the 
discussion section of the report, of future research direction. Where evidence is scarce or sample sizes 
that support overall estimates of effect are small and effect estimates are imprecise, repeating similar 
research to those identified by the review may be necessary and appropriate. In other instances, the 
case for new research questions to investigate the topic may be warranted.

P Whiting, AWS Rutjes, JB Reitsma, PMM Bossuyt, J Kleijnen. The development of QUADAS: a tool for 
the quality assessment of studies of diagnostic accuracy included in systematic reviews BMC Medical 
Research Methodology 2003, 3:2
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Appendix 10.3 JBI Data Extraction Form for Review for 
Systematic Reviews and Research Syntheses
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11.1 Introduction to Scoping reviews
Evidence-based healthcare is an expanding field. Together with the continual increase in the availability 
of primary research, the conduct of reviews has also increased and evolved. Different forms of evidence 
and different review objectives and questions have led to the development of new approaches that are 
designed to more effectively and rigorously synthesize the evidence. In 2009, Grant and Booth identified 
14 different types of reviews (Grant & Booth 2009), whilst in 2016 Tricco and colleagues identified 25 
knowledge synthesis methods (Tricco et al. 2016c). Scoping reviews, which have also been called 
“mapping reviews” or “scoping studies” are one type of review (Ehrich et al. 2002; Anderson et al. 2008). 
Arksey and O’Malley proposed an original framework for conducting scoping reviews (Arksey & O’Malley 
2005). This framework was then advanced and extended by Levac and colleagues (2010). Scoping 
review methodology was then further refined, and corresponding guidance developed by a working group 
from JBI and the JBI Collaboration (JBIC) (Peters et al. 2015, 2017). The guidance from this group 
explicitly addressed the need for this type of knowledge synthesis to be rigorously conducted, 
transparent and trustworthy. Peters et al. (2015, 2017) used the label ‘systematic scoping review’ in their 
original guidance for conduct and reporting of these types of reviews (Peters et al. 2015, 2017). In this 
current update, the nomenclature has been refined to simply ‘scoping reviews’ in acknowledgement that 
all types of knowledge synthesis should be systematic in their conduct, and that this is the most common 
term used for these types of reviews (Tricco et al. 2016b). In 2018, the Preferred Reporting Items for 
Systematic Reviews (PRISMA) Statement was extended to Scoping Reviews – the PRISMA-ScR (Tricco 
et al. 2018). The PRISMA-ScR was developed by a number of experts in scoping reviews and evidence 
synthesis, including members of the JBI/JBIC working group, to be consistent with the JBI scoping review 
methodology (Peters et al. 2017). Following the PRISMA-ScR and meetings of the scoping review 
methodology group, an updated version of the JBI scoping review methodology is now available.
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11.1.1 Why a scoping review?
There are a number of reasons why a scoping review might be conducted. Unlike other reviews that tend 
to address relatively precise questions (such as a systematic review of the effectiveness of an 
intervention assessed using a predefined set of outcomes), scoping reviews can be used to map the key 
concepts that underpin a field of research, as well as to clarify working definitions, and/or the conceptual 
boundaries of a topic (Arksey & O’Malley 2005). A scoping review may address one of these aims or all 
of them. A scoping review of scoping reviews found that the three most common reasons for conducting 
a scoping review were to explore the breadth or extent of the literature, map and summarize the 
evidence, and inform future research (Tricco et al. 2016b). The indications for scoping reviews are listed 
below: (Munn et al. 2018a)

As a precursor to a systematic review.
To identify the types of available evidence in a given field.
To identify and analyse knowledge gaps.
To clarify key concepts/ definitions in the literature.
To examine how research is conducted on a certain topic or field.
To identify key characteristics or factors related to a concept.

Scoping reviews undertaken with the objective of providing a 'map' of the available evidence can be 
undertaken as a preliminary exercise prior to the conduct of a systematic review (Anderson et al. 2008). 
Scoping reviews are useful for examining emerging evidence when it is still unclear what other, more 
specific questions can be posed for evidence syntheses and valuably addressed. For example, while 
there are few studies on the sustainability of knowledge translation interventions in the area of chronic 
disease management, a scoping review has provided the foundation for a future systematic review to 
investigate the impact of sustainable knowledge translation interventions on health outcomes (Tricco et 
al. 2016a).

Authors deciding between the systematic review or scoping review approach should carefully consider 
the indications discussed above and determine exactly what question they are asking and what purpose 
they are trying to achieve with their review (Munn et al. 2018a). It is important for authors to clearly 
articulate they are undertaking a scoping review; i.e. why is it necessary to identify and map the why 
evidence in a given field? What will mapping the evidence achieve in terms of the objective of the 
review? Perhaps the most important consideration is whether or not the authors wish to use the results of 
their review as the basis for a trustworthy clinical guideline, to answer a clinically meaningful question, or 
provide evidence to inform practice or policy (Munn et al. 2018a). If so, then a systematic review 
approach is best. If the authors have a question addressing the feasibility, appropriateness, 
meaningfulness or effectiveness of a certain treatment or practice, then a systematic review is likely the 
most valid approach (Pearson 2004, 2005). A diverse suite of approaches to conducting systematic 
reviews to answer different types of clinical questions (i.e. effectiveness, prognosis, risk, etc) exist (Munn 
et al. 2018b). However, authors do not always wish to ask single or precise clinical questions and may be 
more interested in the identification of certain characteristics/concepts in sources of evidence, and in the 
mapping, reporting or discussion of these characteristics/concepts. In these cases, a scoping review is 
the better choice.

Unlike a systematic review, scoping reviews do not tend to produce and report results that have been 
synthesized from multiple evidence sources following a formal process of methodological appraisal to 
determine the quality of the evidence. Rather, scoping reviews aim to provide an overview or map of the 
evidence. Due to this, an assessment of methodological limitations or risk of bias of the evidence 
included within a scoping review is generally not performed (unless there is a specific requirement due to 
the nature of the scoping review aim) (Khalil et al. 2016; Peters et al. 2015). Given this assessment of 
bias is not conducted, the implications/recommendations for practice (from a clinical or policy making 
point of view) that arise from a scoping review are quite different compared to those of a systematic 
review. In some cases, there may be no need to articulate implications for practice and if there is a need 
to do so, these implications may be limited in terms of providing guidance from a clinical or policy making 
point of view. Conversely, when we compare this to systematic reviews, the provision of implications for 
practice is a key feature of systematic reviews and is recommended in reporting guidelines for systematic 
reviews (Liberati et al. 2009). To put it simply, systematic reviews normally inform the development of 
trustworthy clinical guidelines and recommendations. Scoping reviews are not conducted for this reason 
but rather to provide an overview of the evidence or to answer questions regarding the nature and 
diversity of the evidence/knowledge available

Davis and colleagues (2009) explain how, as useful tools for evidence reconnaissance, scoping reviews 
can be used to provide a broad overview of a topic. For instance, a scoping review that seeks to develop 
a “concept map” may aim to explore how, by whom and for what purpose a particular term is used in a 
given field (Anderson et al. 2008). Another example includes where scoping reviews have been 
performed to establish a comprehensive understanding of how scoping reviews have been conducted 
and reported (Pham et al 2014; Tricco et al. 2016b). Scoping review methodology was used to identify 
papers and guidelines that had either utilized or described scoping review methods and/or assessed the 
quality of reporting for scoping reviews (Tricco et al. 2016b). The review by Tricco et al (2016b) illustrates 
how the number of scoping reviews has steadily increased since 2012, that there was variation in terms 
of how they were conducted and reported, and that standardized reporting guidelines were absent.
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Scoping reviews may also be used to develop “policy maps” by identifying and mapping evidence from 
policy documents and reports that guide practice in a particular field (Anderson et al. 2008). For example, 
a scoping review might include the objective of mapping research papers and policy documents that 
concern models of transition for young people to adult health services to provide evidence for best 
practice transitional care for children with complex health needs (Watson et al. 2011).The value of 
scoping reviews to evidence-based healthcare and practice lies in the examination of a broader area to 
identify gaps in the research knowledge base (Crilly et al. 2009, clarify key concepts (de Chavez et al. 
2005), and report on the types of evidence that address and inform practice in the field (Decaria et al. 
2012).

Due to the range of reasons why a scoping review may be conducted, it is important that reviewers 
clearly describe the rationale behind their particular scoping review within both the protocol and the 
review. This gives readers a clearer understanding of the importance of the topic and why a particular 
type of scoping review is being conducted.
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11.1.2 Scoping reviews compared to other types of review
The synthesis of evidence in the form of the systematic review is at the center of evidence-based 
practice (Pearson et al. 2005).

Systematic reviews traditionally bring together evidence from quantitative literature to answer questions 
on the effectiveness of a specific intervention for a particular condition. Beyond effectiveness, JBI is also 
interested in the context of care delivery, its cost-effectiveness, as well as patient, carer and healthcare 
provider preferences. These foci are explored in terms of the appropriateness, meaningfulness, and 
feasibility of healthcare practices and delivery. These sorts of questions are most commonly answered by 
consideration of other forms of primary evidence found in qualitative and economic research studies. The 
results of well-designed research studies of any methodology are regarded by JBI as potential sources of 
credible evidence to inform healthcare practice and policy. To match this broader and more inclusive 
view of evidence, JBI has developed a number of methodologies and methods for the synthesis of 
evidence to support healthcare decision-making for a number of review types (Munn et al. 2018b).

All JBI knowledge syntheses – including scoping reviews – begin with the development of an  a priori
protocol with inclusion and exclusion criteria that relate clearly to the review question/s. A typical 
systematic review aims to answer a specific question (or series of questions) based on very precise 
inclusion criteria, for example, a systematic review may pose the following precise question based upon 
the PICO (Population, Intervention, Comparator, and Outcome) elements of its inclusion criteria (Marshall-
Webb et al. 2018):

What is the effectiveness of Nissen fundoplication in comparison to anterior partial 
fundoplication (90 degree, 120 degree and 180 degree) and posterior 270 degree 
fundoplication in terms of symptom control of gastro-esophageal reflux disease, and what 
are the side effects of these surgical interventions?

It is clear from this question that only certain types of experimental evidence and data would be relevant 
and that the review will be very specific in terms of the population, intervention, comparator and 
outcomes against which it will determine effectiveness.

A scoping review will have a broader “scope” with correspondingly less restrictive inclusion criteria. The 
following question based upon the PCC (Population, Concept and Context; see ) elements Section 11.2
of the inclusion criteria may be posed (Kao et al. 2017a):

 “What quality of life questionnaires are available for pediatric patients following 
tonsillectomies with or without adenoidectomies for chronic infections or sleep disordered 
breathing?”

The ‘population’ in this question is clearly specified (pediatric patients who have had tonsillectomies with 
or without adenoidectomies). The ‘concept’ in this example is also clear; the questionaries used to 
assess quality of life for pediatric patients after a tonsillectomy performed for the purposes of treating 
either chronic infection or sleep disordered breathing. While not explicit, the ‘context’ in this case is quite 
‘open’ in the sense that the quality of life instrument may be used in any setting (primary health care, 
acute care, or even specialist psychological care or counselling).

An especially important point is that the scoping review may draw upon data from any source of evidence 
and research methodology, and is not restricted to quantitative studies (or any other study design) alone. 
This however is not prescriptive; reviewers may decide that particular study designs are beyond the 
scope of their review or not be appropriate or useful for consideration. For example, the protocol of the 
above example scoping review specifies that while any type of quantitative study design may be eligible 
for inclusion, as only psychometrically validated questionnaires were sought, qualitative and quantitative 
gray literature was not considered for inclusion;    In this example however, reports from published 
randomized controlled trials were considered side by side with observational studies (Kao et al. 2017a). 
Because of the broad nature of scoping review questions, they are particularly useful for bringing 
together evidence from disparate or heterogeneous sources.

It is important to highlight the distinction between scoping reviews and “mixed methods” systematic 
reviews that also rely on evidence from different study designs (Lizarondo et al. 2017). While the aim of a 
scoping review is to determine what kind of evidence (quantitative and/or qualitative etc.) is available on 
the topic and to represent this evidence by mapping or charting the data, mixed methods systematic 
reviews are designed to answer a question or questions based on the synthesis of evidence from for 
example qualitative, and quantitative research.

When contrasting systematic reviews, scoping reviews and traditional literature reviews, the following 
table (Table 11.1) from Munn et al. 2018 may be useful (as are the comparisons available in Tricco 2018):

Table 11.1: Defining characteristics of traditional literature reviews, scoping reviews and 
systematic reviews
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Traditional 
Literature Reviews

Scoping 
reviews

Systematic 
reviews

A priori review protocol No Yes (some) Yes

PROSPERO registration of the review protocol No No* Yes

Explicit, transparent, peer reviewed search strategy No Yes Yes

Standardized data extraction forms No Yes Yes

Mandatory Critical Appraisal (Risk of Bias Assessment) No No** Yes

Synthesis of findings from individual studies and the 
generation of ‘summary’ findings***

No No Yes

*Current situation; this may change in time, and we suggest registration/publication of scoping 
review protocols is critical. Examples of databases where scoping reviews may be registered are: 
is “Open Science Framework   ( ) ” and “Figshare ( ). **Critical https://osf.io/ https://figshare.com/
appraisal is not mandatory, however, reviewers may decide to assess and report the risk of bias in 
scoping reviews depending on the purpose of the review. ***The use of statistical meta-analysis 
(for effectiveness, prevalence or incidence, diagnostic accuracy, aetiology or risk, prognostic or 
psychometric data), or meta-synthesis (experiential or expert opinion data) or both in mixed 
methods reviews is typically not conducted in a scoping review.

While recommendations or implications for research, including for primary research, other scoping 
reviews, or systematic reviews, may be generated from the results of a scoping review – especially those 
conducted with the objective of being precursors to systematic reviews (Anderson et al. 2008). 
Recommendations for practice are difficult due to the fact that a formal assessment of methodological 
quality of the included sources of evidence of a scoping review is generally not performed. In addition, a 
formal synthesis is not normally conducted in a scoping review (at least not in the same way for 
systematic reviews) and as such the methodology is not naturally aligned to establishing practice or 
policy recommendations. However, if recommendations for practice or policy are developed, it is 
expected that they will clearly flow from the objectives of the scoping review (Munn et al. 2018 a, b).

https://osf.io/
https://figshare.com/
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11.1.3 The scoping review framework
The framework originally proposed by Arksey and O’Malley (2005) has been influential in the conduct of 
scoping reviews. Their framework has been further enhanced by the work of Levac and colleagues 
(2010) (see Table 11.2). Levac and colleagues (2010) provide more explicit detail regarding what occurs 
at each stage of the review process and this enhancement increases both the clarity and rigor of the 
review process. Both of these frameworks have underpinned the development of the JBI approach to the 
conduct of scoping reviews (Peters et al. 2015).

Table 11.2: Scoping review frameworks

Arksey and O’
Malley 
framework

(2005, p. 22-
23)

Enhancements proposed 
by Levac et al. (2010, p. 4-
8)

*Enhancements proposed by Peters et al 
(2015, 2017, 2020).

1. Identifying the 
research question

Clarifying and  linking 
the  purpose  and research 
question

Defining and aligning the objective/s and question/s

2. Identifying 
relevant studies

Balancing feasibility with 
breadth and 
comprehensiveness 
of  the  scoping process

Developing and aligning the inclusion criteria with 
the objective/s and question/s

3. Study selection Using  an  iterative  team  appro
ach  to selecting studies and 
extracting data

Describing the planned approach to evidence 
searching, selection, data extraction, and 
presentation of the evidence.

4. Charting the data Incorporating a numerical 
summary and qualitative 
thematic analysis

Searching for the evidence

5. Collating, 
summarizing and 
reporting the 
results

Identifying the implications of 
the study findings for policy, 
practice or research

Selecting the evidence

6. Consultation 
(optional)

Adopting consultation as a 
required component of scoping 
study methodology

Extracting the evidence

7.  Analysis  of the evidence

8. Presentation of the results

9. Summarizing the evidence in relation to 
the  purpose of the review, making conclusions and 
noting any implications of the findings

*Consultation of information scientists, stakeholders and/or experts throughout, including in the topic 
prioritization, planning, execution and dissemination
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11.2 Development of a scoping review protocol
As with all well-conducted systematic reviews, an  protocol must be developed before undertaking a priori
the scoping review. A scoping review protocol is important, as it pre-defines the objectives, methods, and 
reporting of the review and allows for transparency of the process. The protocol should detail the criteria 
that the reviewers intend to use to include and exclude sources of evidence and to identify what data is 
relevant, and how the data will be extracted and presented. The protocol provides the plan for the 
scoping review and is important in limiting the occurrence of reporting bias. Any deviations of the scoping 
review from the protocol should be clearly highlighted and explained in the scoping review.

Prospective scoping reviewers should be aware that an extension of the PRISMA statement called the 
PRISMA-ScR is now available (Tricco et al. 2018).  to this chapter contains a fillable Appendix 11.2
checklist for authors to check whether their scoping review conforms to this reporting standard. The JBI 
approach to conducting and reporting scoping reviews described here is congruent with the PRISMA-
ScR checklist. Reviewers should also be aware that PROSPERO (the international prospective register 
of systematic reviews administered by the University of York’s Centre for Reviews and Dissemination) 
states that scoping reviews (and literature reviews) are currently ineligible for registration in the database 
(Centre for Reviews and Dissemination, n.d. ‘inclusion criteria’, para. 5). Although this may change in the 
future, scoping reviews can be registered with the Open Science Framework ( ) or Figshare (https://osf.io/

) in the meantime, or their protocols published in some journals, such as the https://figshare.com/ JBI 
.Evidence Synthesis

https://osf.io/
https://figshare.com/
http://journals.lww.com/jbisrir/Pages/default.aspx
http://journals.lww.com/jbisrir/Pages/default.aspx
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11.2.1 Title
The title should be informative and give clear indication of the topic of the scoping review. The title of a 
scoping review should always include the phrase “…:a scoping review” to allow easy identification of the 
type of document it represents.
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11.2.2 Developing the title and question
Title of the scoping review protocol

The title of the protocol (and the subsequent review) should be informative and give a clear indication of 
the topic of the scoping review. It is recommended that the title should always include the phrase “…: a 
scoping review” to allow easy identification of the type of document it represents. Correspondingly, 
protocols should also be identified as such. Titles should not be phrased as questions. This is a simple 
example of a scoping review protocol title by Kao et al. 2017a:

“Pediatric tonsillectomy quality of life assessment instruments: a scoping review protocol”

A range of mnemonics for different types of review (and research) questions have been suggested. The 
“PCC” mnemonic is recommended as a guide to construct a clear and meaningful title for a scoping 
review. The PCC mnemonic stands for the Population, Concept, and Context. There is no need for 
explicit outcomes, interventions or phenomena of interest to be stated for a scoping review; however 
elements of each of these may be implicit in the concept under examination.

The title of the protocol (and subsequent review) should be structured to reflect the core elements of the 
PCC. Using the PCC mnemonic helps to construct a title that provides potential readers with important 
information about the focus and scope of the review, and its applicability to their needs. For example, if 
the review aims to map a range of quality of life instruments (concept) for pediatric patients (population) 
(Kao et al. 2017a) this should be stated in the title. Including the context in the title (if the context is a 
central focus of the review) can further help readers to position the review when they are searching for 
evidence related to their own particular information and/or decision-making needs.

As discussed in further depth below, there should be congruence between the title, review question/s, 
and inclusion criteria.

Scoping review question(s)

The scoping review question guides and directs the development of the specific inclusion criteria for the 
scoping review. Clarity of the review question assists in developing the protocol, facilitates effectiveness 
in the literature search, and provides a clear structure for the development of the scoping review. As with 
the title, the question should incorporate the PCC elements. A scoping review will generally have one 
primary question, e.g.

“What quality of life questionnaires are available for pediatric patients following 
tonsillectomies with or without adenoidectomies for chronic infections or sleep disordered 
breathing?”

If that question sufficiently addresses the PCC and adequately corresponds with the objective of the 
review, sub-questions will not be needed. However, some scoping review questions benefit from one or 
more sub-questions that delve into particular attributes of Context, Population or Concept. Sub-questions 
can be useful in outlining how the evidence is likely to be mapped. For example, the primary question 
above relates to the types of quality of life questionnaires; however, the further sub-questions could be 
posed to delve into potential particular issues relating to other important details, such as the population 
(or participants) of interest. For example:

“What are the ages of the pediatric patients where quality of life questionnaires have been 
or could be used within the sources of evidence identified for the primary review question?”

 Likewise, a sub-question may help to justify mapping the evidence by context, e.g.

“In what geographical (i.e. countries) and clinical (i.e. primary care, acute care, etc.) 
contexts have the quality of life instruments included for the primary review question been 
used?”
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11.2.3 Introduction
The introduction should be comprehensive and cover all the main elements of the topic under review. 
Due to scoping reviews being essentially exploratory, it is not expected that the background covers all 
the extant knowledge in the area under review. The reason for undertaking the scoping review should be 
clearly stated together with what the scoping review is intended to inform. The rationale of conducting a 
scoping review should be clearly articulated and stated in this section before stating the aim.

The suggested length for the introduction section of the scoping review protocol is approximately 1,000 
words. This section should detail any definitions important to the topic of interest. The information in the 
introduction must also be sufficient to put the inclusion criteria in context, including an indication of 
whether or not there are existing scoping reviews, systematic reviews, research syntheses, and/or 
primary research papers available on the topic, hence supporting the rationale to conduct the scoping 
review. While the inclusion criteria section of the protocol (explained below) should contain clear details 
of each of the Population, Concept and Context elements, the introduction must provide sufficient detail 
in terms of the rationale for each element. Explaining for example, why only primary care settings are of 
interest in terms of the context of the review question above.

The introduction should conclude with a statement that a preliminary search for existing scoping reviews 
(and ideally systematic reviews too) on the topic has been conducted. The date of the search(es) and 
journals and databases searched and  search platforms utilized must be stated,

e.g. , , Cumulative Index to Nursing JBI Evidence Synthesis Cochrane Database of Systematic Reviews
and Allied Health Literature (CINAHL),  PubMed,  Evidence for Policy and Practice Information (EPPI), 
and , where relevant. If existing scoping reviews or systematic reviews are available on Epistemonikos
the topic, a justification that specifies how the proposed review will differ from those already conducted 
should be detailed. This is so that readers can easily establish what new knowledge or insight the 
proposed review will contain in relation to existing evidence syntheses.

The introduction should conclude with an overarching review objective that captures and aligns with the 
core elements/mnemonic of the inclusion criteria (e.g. PCC). The objective of the scoping review should 
indicate what the scoping review project is trying to achieve. The objective may be broad and will guide 
the scope of the enquiry. For the title example above, the objective has been phrased:

“The objective of this scoping review is to investigate quality of life questionnaires available 
for pediatric patients following tonsillectomies with or without adenoidectomies for chronic 
infection or sleep-disordered breathing.”

http://journals.lww.com/jbisrir/Pages/default.aspx
http://www.cochranelibrary.com/
https://www.epistemonikos.org/
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11.2.4 Inclusion criteria
The “inclusion criteria” of the protocol details the basis on which sources will be considered for inclusion 
in the scoping review and should be clearly defined. These criteria provide a guide for the reader to 
clearly understand what is proposed by the reviewers and, more importantly, a guide for the reviewers 
themselves on which to base decisions about the sources to be included in the scoping review. As 
explained in , as for other review types, there must be clear congruence between the tile, Section 11.2.2
question/s, and inclusion criteria of a scoping review.

Types of participants

Important characteristics of participants should be detailed, including age and other qualifying criteria that 
make them appropriate for the objectives of the scoping review and for the review question.

In some circumstances, participants  are not a relevant inclusion criterion. For example, for a per se
scoping review that is focused upon mapping the types and details of research designs that have been 
used in a particular field, it may not be useful or within scope to detail the types of participants involved in 
that research.

Concept

The core concept examined by the scoping review should be clearly articulated to guide the scope and 
breadth of the inquiry. This may include details that pertain to elements that would be detailed in a 
standard systematic review, such as the “interventions”, and/ or “phenomena of interest”, and/or 
“outcomes” (as relevant for the particular scoping review).

For example, the overarching concept of interest for the above scoping review is quality of life 
questionnaires that are used following tonsillectomies with or without adenoidectomies for chronic 
infection or sleep-disordered breathing.

Further elements of this overarching concept may be of importance to this review. For example, the 
format (e.g. paper or web-based) and contents (i.e. assessment domains) of the included instruments. 
The validity and reliability (i.e. if and how they have been psychometrically tested) may also be of interest 
for mapping.

Outcomes may also be a component of a scoping review’s “Concept”. If outcomes of interest are to be 
explained, they should be linked closely to the objective and purpose for undertaking the scoping review. 
For example, this scoping review could also identify and map the outcomes of quality of life assessments 
and/or the outcomes of the psychometric testing of the tools themselves.

Context

The “Context” element of a scoping review will vary depending on the objective/s and question/s of the 
review. The context should be clearly defined and may include, but is not limited to, consideration of 
cultural factors, such as geographic location and/or specific social, cultural, or gender-based interests. In 
some cases, context may also encompass details about the specific setting (such as acute care, primary 
health care or the community). Reviewers may choose to limit the context of their review to a particular 
country or health system or healthcare setting, depending on the topic and objectives.

The context of the review in the example provided above has not been stated explicitly (i.e. it could be 
described to be ‘open’) as sources of evidence pertaining to any contextual setting would be eligible for 
inclusion. However, a context could be imposed to refine the scope of the review in different ways. For 
example; only within middle-high income countries or only within primary care settings.

Types of evidence sources

For the purposes of a scoping review, the “source” of information can include any existing literature, e.g. 
primary research studies, systematic reviews, meta-analyses, letters, guidelines, websites, blogs, etc. 
Reviewers may wish to leave the source of information “open” to allow for the inclusion of any and all 
types of evidence. Otherwise, the reviewers may wish to impose limits on the types of sources they wish 
to include. This may be done on the basis of having some knowledge of the types of sources that would 
be most useful and appropriate for a particular topic. For example, the scoping review example on quality 
of life questionnaires available for pediatric patients following tonsillectomies with or without 
adenoidectomies for chronic infection or sleep-disordered breathing sought quantitative studies, 
specifically; experimental and epidemiological study designs including randomized controlled trials, non-
randomized controlled trials, quasi-experimental, before and after studies, prospective and retrospective 
cohort studies, case-control studies, and analytical cross-sectional studies. Qualitative studies, reviews, 
and conference abstracts were excluded.
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11.2.5 Search Strategy
The search strategy for a scoping review should ideally aim to be as comprehensive as possible within 
the constraints of time and resources in order to identify both published and unpublished (gray or difficult 
to locate literature) primary sources of evidence, as well as reviews. Any limitations in terms of the 
breadth and comprehensiveness of the search strategy should be detailed and justified. As 
recommended in all JBI types of reviews, a three-step search strategy is to be utilized. Each step must 
be clearly stated in this section of the protocol. The first step is an initial limited search of at least two 
appropriate online databases relevant to the topic. The databases MEDLINE (PubMed or Ovid) and 
CINAHL would be appropriate for a scoping review on quality of life assessment tools. This initial search 
is then followed by an analysis of the text words contained in the title and abstract of retrieved papers, 
and of the index terms used to describe the articles. A second search using all identified keywords and 
index terms should then be undertaken across all included databases. Thirdly, the reference list of 
identified reports and articles should be searched for additional sources. This third stage may examine 
the reference lists of all identified sources or examine solely the reference lists of the sources that have 
been selected from full-text and/or included in the review. In any case, it should be clearly stated which 
group of sources will be examined. A statement should be included of the reviewers’ intent to contact 
authors of primary sources or reviews for further information, if this is relevant. A search for gray (i.e., 
difficult to locate or unpublished) material might be necessary, and guidance exists on these search 
strategies. Finally, a complete search strategy for at least one major database should be included as an 
appendix to the protocol. McGowan et al. (2016) developed an evidence-based guideline for Peer 
Review of Electronic Search Strategies (PRESS) for systematic reviews, health technology assessments, 
and other evidence syntheses and recommended the main search to be done by a librarian and peer-
reviewed by another librarian.

Reviewers should include the languages that will be considered for inclusion in the review as well as the 
timeframe, with an appropriate and clear justification for choices. Our strong recommendation is that 
there are no restrictions on source inclusion by language unless there are clear reasons for language 
restrictions (such as for feasibility reasons).

As the review question might be broad, authors may find that it is appropriate to search for all sources of 
evidence (e.g. primary studies and text/opinion articles) simultaneously with the one search strategy. 
This also depends on the relevance of the evidence sources to the topic under review and its objectives. 
This approach will lead to a greater sensitivity in the search, which is desirable for scoping reviews.

The search for a scoping review may be quite iterative as reviewers become more familiar with the 
evidence base, additional keywords and sources, and potentially useful search terms may be discovered 
and incorporated into the search strategy. If this is the case, it is of the utmost importance that the entire 
search strategy and results are transparent and auditable. The input of a research librarian or information 
scientist can be invaluable in designing and refining the search.
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11.2.6 Source of evidence selection
The scoping review protocol should describe the process of source selection for all stages of selection 
(based on title and abstract examination; based on full-text examination) and the procedures for solving 
disagreements between reviewers. Selection is performed based on inclusion criteria pre-specified in the 
review protocol. For any scoping review, source selection (both at title/abstract screening and full-text 
screening) is performed by two or more reviewers, independently. Any disagreements are solved by 
consensus or by the decision of a third reviewer.

There should be a narrative description of the process accompanied by a flowchart of review process 
(from the PRISMA-ScR statement) detailing the flow from the search, through source selection, 
duplicates, full-text retrieval, and any additions from third search, data extraction and presentation of the 
evidence. The software used for the management of the results of the search should be specified (e.g. 
Covidence, Endnote, JBI SUMARI). Details of full-text articles retrieved should be given. There should be 
separate appendices for details of included and a brief mention of the excluded sources, and for 
excluded sources; reasons should be stated on why they were excluded. We recommend some pilot 
testing of source selectors prior to embarking on source selection across a team. This will allow the 
review group to refine their guidance or source selection tool (if one is being used). One framework for 
pilot testing is described below:

Random sample of 25 titles/abstracts is selected
The entire team screens these using the eligibility criteria and definitions/elaboration document
Team meets to discuss discrepancies and make modifications to the eligibility criteria and 
definitions/elaboration document
Team only starts screening when 75% (or greater) agreement is achieved



420

1.  
2.  
3.  
4.  
5.  
6.  
7.  

8.  
9.  

11.2.7 Data extraction
In scoping reviews, the data extraction process may be referred to as “data charting”. This process 
provides the reader with a logical and descriptive summary of the results that aligns with the objective/s 
and question/s of the scoping review.

A draft charting table or form should be developed and piloted at the protocol stage to record the key 
information of the source, such as author, reference, and results or findings relevant to the review 
question/s. This may be further refined at the review stage and the charting table updated accordingly. 
Some key information that reviewers might choose to chart are:

Author(s)
Year of publication
Origin/country of origin (where the source was published or conducted)
Aims/purpose
Population and sample size within the source of evidence (if applicable)
Methodology / methods
Intervention type, comparator and details of these (e.g. duration of the intervention) (if 
applicable). Duration of the intervention (if applicable)
Outcomes and details of these (e.g. how measured) (if applicable)
Key findings that relate to the scoping review question/s.

A template data extraction instrument for source details, characteristics and results extraction is provided 
in  of this chapter, which can be adapted by reviewers to use in their own scoping review Appendix 11.1
protocols and reviews with citation to the JBI methodology guidance for scoping reviews.

For ease of reference and tracking, it is suggested that reviewers keep careful records to identify each 
source. As reviewers chart each source, it may become apparent that additional unforeseen data can be 
usefully charted. Charting the results can therefore be an iterative process whereby the charting table is 
continually updated. It is suggested that the review team become familiar with the source results and trial 
the extraction form on two or three sources to ensure all relevant results are extracted. This pilot step 
should be done by at least two members of the review team. This approach is favored by other authors 
on the conduct of scoping reviews (Arksey & O’Malley 2005; Armstrong et al. 2011; Valaitis et al. 2012). 
If this approach is not feasible, other approaches (such as one reviewer extracting and another verifying 
the data) can be considered. The most important thing is authors are transparent and clear in their 
methods regarding what and how they have extracted data. Once again, pilot testing is recommended.
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11.2.8 Analysis of the evidence
There are many ways in which data can be analyzed and presented in scoping reviews. Whilst the next 
section discusses innovative ways to present the results in scoping reviews, this section discusses 
analysis of data extracted in scoping reviews.

It is important to point out that scoping reviews do not synthesize the results/outcomes of included 
sources of evidence as this is more appropriately done within the conduct of a systematic review. In 
some situations scoping review authors may choose to extract results and descriptively (rather than 
analytically) map them. For example, a scoping review may extract the results from included sources and 
map these but not attempt to assess certainty in these results or synthesize these in such a way as we 
would in systematic reviews.

For many scoping reviews, simple frequency counts of concepts, populations, characteristics or other 
fields of data will be all that is required. However, other scoping review authors may choose to perform 
more in-depth analyses, such as descriptive qualitative content analysis, including basic coding of data. 
This may result in scoping review results providing a summary of data coded to a particular category (i.e. 
coding and classifying interventions/strategies/behaviors to a behavioral change model or theory).  For 
example, a scoping review on characteristics of indigenous primary health care service models (Harfield 
et al. 2018) performed content analysis techniques using NVivo as a way to code characteristics into 
overall categories.  Principles of framework synthesis (where you may chart and sort findings/data from 
papers against an  identified framework) may also be useful in some scoping reviews (Davy et al. a priori
2016; Carroll 2013; Glegg et al. 2018). It is important to note that qualitative content analysis in scoping 
reviews is generally descriptive in nature and reviewers should not undertake thematic analysis/synthesis 
(i.e. JBI’s meta-aggregative approach or meta-ethnographic approaches) as this would be beyond the 
scope of a scoping review and would more appropriately fit within the objectives of a systematic review of 
qualitative evidence/ qualitative evidence synthesis.

In terms of quantitative data, scoping review authors may choose to investigate the occurrence of 
concepts, characteristics, populations etc with more advanced methods than simple frequency counts. 
Whilst this in-depth type of analysis is not normally required in scoping reviews, in other scoping reviews 
(depending on the aim), review authors may consider some form of more advanced analysis depending 
on the nature and purpose of their review. It is unlikely that a meta-analysis or interpretive qualitative 
analysis will be required in scoping reviews.

The way data is analysed in scoping reviews is largely dependent on the purpose of the review and the 
author’s own judgement. The most important consideration regarding analysis is that the authors are 
transparent and explicit in the approach they have taken, including justifying their approach and clearly 
reporting any analyses, and as much as possible planned and stipulated a priori.
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11.2.9 Presentation of the results
At the time of protocol development, the reviewers should provide some plan for the presentation of 
results – for example, a draft chart, figure or table (Lockwood et al. 2019). It is recommended that the 
authors do plan carefully how they intend to present the data extracted from the sources of evidence. 
Planning at this stage is very useful for an initial sense of what sorts of data might be identified and how 
best to present that data in relation to the scoping review’s objective and question/s. This may be further 
refined during the review process as the reviewers increase their awareness and consideration of the 
contents of all of their included sources.

The ultimate purpose of charting the data is to identify, characterize, and summarize research evidence 
on a topic, including identification of research gaps (Nyanchoka et al. 2019).The results of a scoping 
review may be presented as a map of the data extracted from the included papers in a diagrammatic or 
tabular form, and/or in a descriptive format that aligns with the objective/s and scope of the review. The 
elements of the PCC inclusion criteria may be useful to guide how the data should be mapped most 
appropriately. In the scoping review example described above, because the objective was to map quality 
of life questionnaires used for pediatric patients following tonsillectomies with or without adenoidectomies 
for chronic infection or sleep-disordered breathing, the data may be usefully mapped by a tabular 
presentation of how the different components of the PCC includes as shown below. Other examples of 
presenting data from a scoping review can be found below (Table 11.3).

Table 11.3: Example tabular presentation of data for a scoping review

Parameter Results

Numbers of publications
Total number of sources of evidence
Total numbers between 2000 until 2016 (5 Sept)
Number of publications every year

Types of studies
Randomized controlled trials
Non-randomized controlled trials
Quasi-experimental studies
Before-and-after studies
Prospective cohort studies
Retrospective cohort studies
Case-control studies
Cross-sectional studies
Other quantitative studies

Population/s identified
Children 0-4
Children 5-7
Children 8-10
Children 11-13
Children 14-16
Children 17-18
Parent/s and/or caregivers
Health Care professionals
Not applicable
Services
Others (not classified in any of the above)

Quality of life domains
Physical
Emotional
Social
School/ learning/ education
Behaviour
Mental health
General health
Family
Speech
Other (not classified in any of the above)

Format/ number of items
Paper-based
Web-based
Mobile/tablet (e.g. App)
Others
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The tables and charts may also show results as: distribution of sources of evidence by year or period of 
publication (depends on each case), countries of origin, area of intervention (clinical, policy, educational, 
etc.) and research methods. A descriptive summary should accompany the tabulated and/or charted 
results and should describe how the results relate to the review objective/s and question/s.

The results can also be classified under main conceptual categories, such as: “intervention type”, 
“population” (and sample size, if it is the case), “duration of intervention”, “aims”, “methodology adopted”, 
“key findings” (evidence established), and “gaps in the research”. For each category reported, a clear 
explanation should be provided.

The examples below show various formats of charting the evidence depending on the scoping review 
question. In the first example ( ), the authors aimed to clarify if intense sweeteners are Figure 11.1
effective tools to lower sugar consumption and maintain a healthy weight or, on the contrary, if these 
compounds promote weight gain (Mosdøl et al. 2018). This will result in identifying gaps where new 
systematic reviews or primary research are needed, including which hypotheses, types of intense 
sweeteners and outcomes that need further assessment.

In the second example ( ), the authors were interested to map the types of family involvements Figure 11.2
in intensive care units and identify their level of involvement from passive to active (Olding et al. 2016. In 
this case, the authors used conventional content analysis to develop codes inductively through 
immersion with the text, deriving codes from the data itself rather than coding with preconceived 
categories.

In the third example ( ), the authors used relational analysis to present their results. With this Figure 11.3
technique, all data from eligible sources were used to identify examples of an Integrated Knowledge 
Translation (IKT) approach or strategy, enabler, barrier, and outcome. This approach allowed gaps in the 
IKT literature to be identified (Gagliardi et al. 2015). These data were added to the IKT approaches or 
strategies, enablers, barriers, and outcomes identified in sources referenced in the background of this 
manuscript and then compiled in a summary of IKT conditions, influencing factors, and outcomes. This 
approach made clear what was known and not known about IKT interventions. To further understand 
knowledge gaps, the authors identified relationships between the characteristics of IKT strategies, 
contextual factors, and outcomes by categorizing IKT as used in eligible sources of evidence.

The fourth example ( ) is derived from a scoping review by Pham et al. 2014. The authors Figure 11.4
provided an example of a bubble chart for results presentation. This method is frequently used in the 
engineering sector but could also be employed in many other disciplines. The size of each ‘bubble’ is 
representative of the number of sources of evidence published in each year.

Figure 11.1: Example of data presentation (artificial sweeteners and weight loss/ gain). (Mosdøl et 
al. 2018)

Figure 11:2: Example of data presentation (types of family involvements in intensive care units 
and level of involvement from passive to active). (Olding et al. 2016)

https://wiki.jbi.global/download/attachments/62390308/image2020-3-24_10-9-59.png?version=1&modificationDate=1585006798000&api=v2
https://wiki.jbi.global/download/attachments/62390308/image2020-3-24_10-10-29.png?version=1&modificationDate=1585006829000&api=v2
https://wiki.jbi.global/download/attachments/62390308/image2020-3-24_10-11-31.png?version=1&modificationDate=1585006891000&api=v2
https://wiki.jbi.global/download/attachments/62390308/image2020-3-24_10-12-10.png?version=1&modificationDate=1585006930000&api=v2
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Figure 11.3: Example of data presentation (IKT approaches or strategies, enablers, barriers, and 
outcomes). (Gagliardi et al. 2015)

 

Figure 11:4: Example of data presentation (sources of evidence published by year) (Pham et al 
2014)
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11.3 The scoping review and summary of the evidence
This section provides further guidance on the components that should comprise the final report of a 
scoping review and the information that each component should contain. It illustrates how each 
component of the review is to be managed in the scoping reviews analytical module of JBI’s System for 
the Unified Management, Assessment and Review of Information ( ) software. For authors SUMARI
submitting to , please refer closely to the author guidelines available on the JBI Evidence Synthesis JBI 

 website.Evidence Synthesis

Specifically, guidance is provided on the following components: outline of the review, inclusion criteria (i.
e. PCC), search strategy, extraction, presenting and summarizing the results, and any potential 
implications of the findings for research and practice. For a traditional systematic review, while deviations 
from a published review protocol are rare, due to the more iterative nature of a scoping review, some 
changes may be necessary. These must still be clearly detailed and justified in the methods section of 
the scoping review if and when they occur.

Please note that more detailed guidance for the conduct of scoping reviews is outlined in the sectprotocol 
ion of this chapter.

https://www.jbisumari.org/
https://journals.lww.com/jbisrir/Pages/default.aspx
https://journals.lww.com/jbisrir/Pages/default.aspx
https://journals.lww.com/jbisrir/Pages/default.aspx
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11.3.1 Title of the scoping review
The title should be clear, explicit and reflect the core elements of the review. Titles should not be phrased 
as questions or conclusions and there should be congruence between the title, review objective/question
/s, and inclusion criteria. The title should include the phrase: “….: a scoping review“. The title should not 
be more than 25 words for ease of understanding (see example above in ).Section 11.2.2
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11.3.2 Review authors
Affiliations for each author need to be stated, including the JBI affiliation of each reviewer (if relevant). A 
valid email address must be provided as contact details for the corresponding author.
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11.3.3 Abstract
This section forms a structured abstract of the main features of the scoping review. The abstract should 
accurately reflect and summarize the review with the main focus on the results of the review. Refer to the 
author guidelines of the journal you plan to submit for journal related guidance.

The abstract should report the essential elements of the review using the following sub-headings in this 
order:

Objective: State an overarching review objective structured using the key components of the 
inclusion criteria (approximately one to two sentences).
Introduction: Briefly describe what the issue is under review and what is already known on the 
topic (approximately two to three sentences).
Inclusion criteria: Summarize the inclusion criteria as it relates to the type of review being 
conducted. Present the information in one or two sentences –  under individual NOT
subheadings.
Methods: List the key information sources searched (those that provided the majority of 
included sources of evidence), any limits placed on the scope of the search (e.g. language), and 
the date range, or the date of the last search. If the recommended JBI approach (i.e. this 
chapter) to source selection, data extraction, and the presentation of the data was used. 
(Alternatively, briefly describe any notable deviations to the methodological approach taken).
Results: The bulk of the abstract should be reserved to convey the main results of the review.

As a general rule, report the number and type of included sources and participants, as 
well as any pertinent source characteristics.
Report the main findings and results that have been charted in relation to the review’s 
objective and question/s. 

Conclusions: Articulate brief overall conclusions based on the scoping review findings. This 
should be articulated in a way that directly responds to the objective and question/s of the 
scoping review. Briefly convey key implications for practice and/or research (if made).
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11.3.4 Introduction
The introduction should be comprehensive and cover all of the main elements of the topic under review, 
as well as important information and why the topic or question of interest lends itself to a scoping review 
with a clear rationale for conducting the scoping review. The primary objective of the scoping review 
should be evident in this section as the introduction situates the justification and importance of the 
question/s posed.  While many of these details will already have been addressed in the “Introduction” 
section of the protocol, reviewers should find that the background information provided with the protocol 
needs modification or extension following the conduct of the scoping review which now introduces the 
results of the review project. The introduction should conclude with a statement that a preliminary search 
for previous scoping reviews (and ideally, systematic reviews) on the topic aligning to the same concept 
was conducted (state the sources searched e.g. , JBI Evidence Synthesis The Cochrane Database of 

, , etc.).Systematic Reviews Campbell Library

The introduction should conclude with an overarching review objective that captures and aligns with the 
core elements/mnemonic of the inclusion criteria (e.g. PCC).

https://journals.lww.com/jbisrir/Pages/default.aspx
http://www.cochranelibrary.com/
http://www.cochranelibrary.com/
https://www.campbellcollaboration.org/library.html
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11.3.5 Review question(s)
The primary questions(s) addressed by the scoping review should be stated. It can be followed by sub-
questions that relate to differing conceptual foci contained in the scoping review, such as, participant 
groups, interventions or outcome measures or a more in depth understanding of a particular 
phenomenon of interest or concept. (See example above in )Section 11.2.2
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11.3.6 Inclusion Criteria
This section of the scoping review specifies the basis upon which sources were considered for inclusion 
in the scoping review. This section should necessarily be as transparent and unambiguous as possible. 
The inclusion criteria for a scoping review will be contingent on the question/s posed. The PCC should be 
stipulated (Population, Concept, and Context).

Types of participants

The types of participants in the sources of evidence sought for inclusion should be related to the 
objectives of the scoping review. The reasons for the inclusion or exclusion of particular participants 
detailed in this section should be explained clearly in the introduction section of the scoping review.

Concept

The core concept examined by the scoping review should be clearly articulated to guide the scope and 
breadth of the inquiry. This may include details that pertain to the “interventions” and/or “phenomena of 
interest” that would be explained in greater detail in a systematic review.

Outcomes may also be a component of a scoping review’s “Concept”. If outcomes of interest are to be 
explained, they should be linked closely to the objective and the purpose for undertaking the scoping 
review.

Context

Context will vary depending on the objective/s and question/s of the review. The context should be 
clearly defined and may include, but is not limited to, consideration of cultural factors, such as geographic 
location and/or specific racial or gender-based interests. In some cases, context may also encompass 
details about the specific setting (such as acute care, primary health care or the community).

Types of sources of evidence

The types of sources of evidence to be included in the scoping review should be explained. 'Sources of 
evidence ' can include any existing literature, e.g. primary research studies, systematic reviews, meta-
analyses, letters, guidelines, etc. The source of information may be left “open” to allow for the inclusion of 
any, and all sources of evidence and rationale for this should be provided. Otherwise, any limits imposed 
on the types of studies should be detailed and explained. For example, some sources of evidence such 
as text and opinion papers and letters would not be particularly appropriate or useful in order to meet the 
objectives and answer the question(s) of particular scoping reviews.
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11.3.7 Methods
This section of the review report is reserved for the methods used to conduct the review and should be 
presented under the relevant subheadings (See  - ), including any deviations Sections 11.3.7.1 11.3.7.4
from the method outlined in the  protocol. A reference to the published protocol should be clearly a priori
included and cited in this section. In empty reviews for example, this section should not refer to methods 
that were not performed.

Directly below the Methods heading provide the following information:

State and appropriately cite the JBI methodology that was employed in the conduct of the 
review and synthesis.
Refer to and cite the  protocol that was published, or accepted for publication (e.g. ‘in a priori
press’), in the .JBI Evidence Synthesis

An example:

“The objectives, inclusion criteria and methods for this scoping review were specified in advance and 
documented in a protocol.” (citation)

https://journals.lww.com/jbisrir/Pages/default.aspx
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11.3.7.1 Search strategy
This section documents how the reviewers searched for relevant sources of information for inclusion in 
the scoping review. The search strategy must be comprehensively reported and the detailed search 
strategy for all of the major bibliographic citation databases and other sources that have been searched 
should be appended to the review. The individual search strategies for every database searched should 
be presented in sequence and in a consistent format in an Appendix. Clear documentation of the search 
strategy is a vital component of the scientific validity of any scoping review with justification of the dates 
of the search included in the protocol. A scoping review should ideally consider sources of evidence 
(primary studies, textual papers and reviews) both published and unpublished (gray literature). The time 
frame (start and end dates) chosen for the search should be clearly justified and any language 
restrictions specified (e.g. “only sources of evidence published in English were considered for inclusion”). 
Any hand searching of particular relevant journals should be detailed with the journal names and years 
examined. Author contact, for example, to request access to known but unavailable sources of evidence 
should also be included along with the outcomes of that contact.
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11.3.7.2 Source of evidence screening and selection
The review should describe the actual process of source of evidence screening and for all stages of 
selection (based on title and abstract examination; based on full-text examination) and the actual 
procedures used for solving disagreements between reviewers.
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11.3.7.3 Data extraction
Extraction of results for a scoping review should include extraction of all data relevant to inform the 
scoping review objective/s and question/s. Charting table or forms may be used (see  for a Appendix 11.1
template tool). A descriptive summary of the main results organized based on the review inclusion criteria 
must be included. Examples of extraction fields are identified below.

Author/year

Citation details should be consistent throughout the document. The citation details include the name of 
the first author (Vancouver referencing style) and year of publication.

 Objective/s

A clear description of the objective of the paper should be stated.

Participants (characteristics/total number)

The defining characteristics of the participants in included sources should be provided. This includes 
demographic details and total numbers.

 Concept

Data from included sources of evidence in relation to the concept should be extracted and mapped. The 
concept examined by the scoping review will vary depending on the review, and should be clearly 
articulated to guide the scope and breadth of the inquiry. This may include details that pertain to the 
“interventions” and/or “phenomena of interest” that would be explained in greater detail in a systematic 
review. Outcomes may also be a component of a scoping review’s “Concept”. If outcomes of interest are 
to be explained, they should be linked closely to the objective and the purpose for undertaking the 
scoping review.

Context

Details of the context, such as location of care (acute, primary health care, community, long term care, 
etc.) or a particular geographical location, should be described. Cultural, social, ethnic, or gender factors 
may be relevant.
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11.3.7.4 Analysis and Presentation of results
The authors should clearly articulate the method(s) used to present the results of the review. These may 
be a map of the data extracted from the included papers in a diagrammatic or tabular form, and/or in a 
descriptive format that responds to the questions of the review.

The tables and charts may also show results as: distribution of sources of evidence by year or period of 
publication (depends on each case), countries of origin, area of intervention (clinical, policy, educational, 
etc.) and research methods. A descriptive summary should accompany the tabulated and/or charted 
results and should describe how the results relate to the review objective/s and question/s.

The results can also be classified under main conceptual categories, such as: “intervention type”, 
“population” (and sample size, if it is the case), “duration of intervention”, “aims”, “methodology adopted”, 
“key findings” (evidence established), and “gaps in the research”. For each category reported, a clear 
explanation should be provided.
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11.3.8 Results
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11.3.8.1 Search results

The presentation of results section should identify how many sources of evidence were identified and 
selected. There should be a narrative description of the search decision process accompanied by the 
source of evidence identification and inclusion decision flowchart (see ). This flowchart has Figure 11.1
been adapted from the PRISMA flowchart developed by Moher et al. (2009). The flow chart should 
clearly detail the review decision process, indicating the results from the search, removal of duplicate 
citations, source selection, full retrieval and additions from a third search, and final summary presentation.

The narrative summary should logically describe the aims or purposes of the reviewed sources, concepts 
adopted and results that relate to the review question/s.

The results may be classified under main conceptual categories such as: “intervention type”, “population” 
(and sample size, if it is the case), “duration of intervention”, “aims”, “methodology adopted”, “key 
findings” (evidence established) and “gaps in the research”. For each category, a clear explanation 
should be provided.

https://wiki.jbi.global/download/attachments/62390308/image2020-3-24_10-9-59.png?version=1&modificationDate=1585006798000&api=v2
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11.3.8.2 Inclusion of sources of evidence
This section should include an overall description of the included sources with reference to the detailed Table of Included Source of Evidence 
Characteristics in the appendices (the template data extraction tool in  can be readily modified by reviewers to suit this purpose). The Appendix 11.1
aim of this section is to provide detail to support the inclusion of each source (paper, study, report, etc.) in the scoping review. For each source, 
identify the relevance to the scoping review objective and evidence for the review question. Specific results from sources may be highlighted. A 
summary table of included sources of evidence should be provided in the appendices of the scoping review.
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11.3.8.3 Review findings

Presentation of the results may map out the reviewed material in logical, diagrammatic or tabular form, 
and/or in a descriptive format that aligns specifically with the objective and scope of the review. The 
tables and charts may show results as: distribution of sources by year or period of publication (depends 
on each case), countries of origin, area of intervention (clinical, policy, educational, etc.), and research 
methods.

Figure 11.5: Flow diagram for the scoping review process adapted from the PRISMA statement by 
Moher and colleagues (2009)



441

11.3.9 Discussion
This section should discuss the results of the review as well as any limitations of the sources included in 
the scoping review; it should not repeat the results of the review. Results should be discussed in the 
context of current literature, practice and policy. Scoping reviews are subject to the limitations of any 
review, relevant sources of information may be omitted and the review is dependent on information on 
the review question being available. In a scoping review no rating of the quality of evidence is provided, 
therefore implications for practice or policy cannot be graded.



442

11.3.10 Conclusions and recommendations
Conclusions

This section should begin with an overall conclusion based on the results. The conclusions drawn should 
match the review objective/s and question/s.

Implications of the findings for research

This sub-section of the conclusions should include clear, specific implications for future research based 
on gaps in knowledge identified from the results of the review. Authors may be able to make comments 
about the future conduct of systematic reviews that may be appropriate, or primary research in the area 
of interest.

Implications of the findings for practice

If implications for practice are made (note, scoping reviews do not tend to include implications for 
practice) this sub-section of the conclusions should refer and align to results from the scoping review that 
can be used to inform practice. It may not be possible to develop implications for practice from the results 
of a scoping review as no assessment of methodological quality and formal synthesis takes place as part 
of a scoping review. As such this section may be omitted.
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11.3.11 Conflicts and acknowledgements
Details of requirements in these sections are described in . of this Manual.Section 1.6

Conflicts of interest

A statement which either declares the absence of any conflicts of interest or which describes a specified 
or potential conflict of interest should be made by the authors in this section.
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Authors should provide details regarding any sources of funding for the review project. The role of all 
funders in the review process, if any, should be explicitly described. If the review is funded, then any 
potential conflicts of interest or intellectual bias of the funders should be specified in the review. Sources 
of funding of included sources in the scoping review may also be stated.
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feedback. It should also be noted if the scoping review is to count towards a degree award.
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11.3.12 References
For publication in the , all references should be listed in full using the Vancouver JBI Evidence Synthesis
referencing style, in the order in which they appear in the review. Abbreviated journal titles must be used 
in accordance with the United States National Library of Medicine (2016).
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11.3.13 Review appendices
Appendices should be numbered using Roman numerals in the order in which they have been referred to 
in the body of the text. While reviewers may choose to develop additional appendices for details that are 
unfeasible to present in the main body of the report, there are three required appendices for a JBI 
scoping review:

Appendix I: Search strategy

A detailed search strategy for all sources searched must be appended.

Appendix II: Sources excluded following full-text review

A list of sources excluded following full-text review with primary reasons for exclusion

Appendix III: Data extraction instrument

The data extraction instrument used must be appended (see the template in )Appendix 11.1
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Appendix 11.1 JBI template source of evidence details, 
characteristics and results extraction instrument

Scoping Review Details

Scoping Review title:

Review objective/s:

Review question/s:

Inclusion/Exclusion Criteria

Population

Concept

Context

Types of evidence source

Evidence source Details and Characteristics

Citation details (e.g. author/s, date, title, journal, volume, issue, pages)

Country

Context

Participants (details e.g. age/sex and number)

Details/Results extracted from source of evidence (in relation to the concept of the scoping review)

E.g. Quality of Life Domains assessed

E.g. Number of items in tool

E.g. details of psychometric validation of tool
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Appendix 11.2 PRISMA ScR Extension Fillable Checklist

The below checklists can be downloaded for review authors to refer to when reporting scoping reviews to 
ensure they are in line with the PRISMA scoping reviews extension. 

Prisma ScR Fillable Checklist 1 word doc

Prisma ScR Fillable Checklist 1 pdf

http://www.prisma-statement.org/documents/PRISMA-ScR-Fillable-Checklist_10Sept2019.docx
http://www.prisma-statement.org/documents/PRISMA-ScR-Fillable-Checklist_11Sept2019.pdf
http://www.prisma-statement.org/documents/PRISMA-ScR-Fillable-Checklist_11Sept2019.pdf
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12.1 Measurement properties of instruments and evidence-
based practice

A measurement is the quantity of an attribute and is used to produce data for quantitative studies. An instrument is the “device” used to collect a 
measurement. The term ‘instrument’ is broad and can include a questionnaire (e.g. patient-reported outcome such as quality of life), observation (e.g. 
the result of a clinical examination), scale (e.g. a visual analogue scale), laboratory test (e.g. blood test) or image (e.g. ultrasound or other medical 
imaging) (Polit & Beck, 2014). Measurements can be subjective or objective and data collected in any setting, in every age of client, carer or 
healthcare professional. Further, instruments may be either unidimensional, measuring one construct e.g. attitude, or multidimensional, measuring 
complex constructs such as family centered care for example. Instruments may consist of subscales that measure different aspects of the overall 
construct. It is important to ensure the instrument, and therefore the measurement it provides, measures what it is supposed to measure, is consistent, 
and is responsive to changes over time.

Psychometrics and clinimetrics are the construction and validation of measurement instruments, and the assessment of these instruments as valid 
and reliable forms of measurement (Ginty, 2013). The study of instruments that consist of items of equal weighting (e.g. items of a questionnaire that 
each make up 1 point of the total score) is known as psychometrics. Clinimetrics is an associated term used to describe the study of instruments 
where items may be major or minor; or present or absent, such as the revised Jones criteria for rheumatic fever (Gewitz et al., 2015). It has been 
suggested that clinimetrics does not constitute a separate approach, but rather is a subset of psychometrics (Streiner, 2003). As both types of 
instruments are important in clinical practice and research, we will refer to measurement properties throughout this chapter that incorporate both 
psychometric and clinimetric characteristics.
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12.1.1 Rationale for a systematic review of measurement 
properties

Systematic reviews synthesize the best available evidence and are the keystone of evidence-based practice (Aromataris & Pearson, 2014). A well-
conducted systematic review provides a robust, transparent, rigorous method of answering a research question and there are several reasons why a 
research question relating to the measurement properties of instruments may be asked.

Clinicians and researchers frequently want an instrument to measure a particular attribute that best suits their context. This may require synthesis of 
published and unpublished results of psychometric testing of instruments claiming to measure the specific attribute e.g. caregiver burden (Whalen & 
Buchholz, 2009) to find the best instrument for their purpose. Alternatively, there may be a need to establish the relevance and applicability of a 
specific instrument prior to implementing research findings into practice or using the instrument in research. Conducting a systematic review of the 
measurement properties of instruments may provide clinicians and researchers with the gold standard instrument and identify settings or contexts in 
which instruments should or should not be used. Alternatively, a systematic review of measurement properties may identify a gap in knowledge 
demonstrating where a reliable, valid instrument needs to be developed.

There are many measurement properties to consider when seeking answers to the above questions. However, the predominant domains into which 
these properties fit are validity (measure what it is supposed to measure), reliability (consistency), and responsiveness (ability to detect change over 
time). Several publications are available to assist systematic reviewers to identify the domains and items that should be considered when assessing 
the quality of studies reporting measurement properties of instruments and how best to synthesize them (Francis et al., 2016; Mokkink et al., 2018a; 
Polit & Yang, 2016; Prinsen et al., 2018).

An international panel of experts in health measurement properties used a consensus approach to develop a taxonomy, terminology, and definitions of 
measurement properties. The panel also sought consensus on the relevancy of evaluating each property when appraising an instrument. The 
resultant list, COnsensus-based Standards for the selection of health status Measurement INstruments (COSMIN), formed standards which can be 
used for the selection of health measurement instruments, peer reviewing a manuscript, designing or reporting a study on measurement properties, or 
for educational purposes (Mokkink et al., 2010b). A subsequent checklist applying a four-point scale was developed to enable quantifying the overall 
methodological quality of a study on measurement properties (Terwee et al., 2012), which was updated in 2018 (Mokkink et al., 2018a). The COSMIN 
initiative has also developed guidelines for systematic reviews of measurement properties for patient-reported outcome measures (PROMs) (Prinsen 
et al., 2018).

A similar taxonomy was developed (Polit, 2015) and subsequent debate regarding how to organize the measurement properties in domains and what 
measurements of error should be included has followed (Mokkink et al., 2016; Polit, 2016). Authors acknowledge that the work in this area is evolving. 
An alternative checklist was created to operationalize measurement characteristics of instruments measuring patient reported outcomes (Francis et 
al., 2016). The authors viewed the four domain, 119 item COSMIN checklist as too complex and offered a checklist of six domains with a total of 18 
items, that could be used by both those with measurement theory expertise and less experienced clinicians (Francis et al., 2016). However, members 
of the COSMIN initiative have identified shortcomings of this reduced checklist, which may introduce bias in the ratings. One argument is that the 
criteria presented in the shortened checklist are not detailed enough to provide a transparent and systematic rating of the quality of an instrument 
(Terwee et al., 2016b). While both checklists by the COSMIN initiative and Francis et al. (2016) were established using patient reported outcomes, 
they have utility for assessing measurement properties of other instruments. There are several other critical appraisal tools developed for appraisal of 
studies of measurement properties, but the COSMIN checklist remains the benchmark in this field (Rosenkoetter & Tate, 2017).

JBI has been a leader in synthesizing findings from multiple studies within the framework of evidence-based healthcare. JBI has published guidelines 
for systematic reviews of many research designs, therefore, it is timely to consider the guidelines available for conducting systematic reviews of 
measurement properties and provide guidance to systematic reviewers who work within the JBI framework. There are some similarities between 
systematic reviews of measurement properties and diagnostic test accuracy systematic reviews (see JBI Manual for Evidence Synthesis – ), Chapter 9
however diagnostic test accuracy reviews specifically focus on the comparison of two tests (index test and reference test) to establish accuracy in 
identifying the presence or absence of a condition. On the other hand, systematic reviews of measurement properties are used to establish validity, 
reliability, and responsiveness of one or more instruments that may be used to measure a wide variety of outcomes.

This chapter outlines and describes guidance for synthesizing evidence related to the measurement properties of instruments and contributes to the 
emerging field of systematic review methodologies. The systematic review of studies to answer questions of validity, reliability, and responsiveness 
adheres to the same basic principles of systematic reviews of other types of data. An a priori protocol must precede and inform the conduct of the 
systematic review, comprehensive searching must be performed, and critical appraisal of eligible studies must be carried out by two independent 
reviewers, followed by data extraction and synthesis. These steps will be further discussed in the following sections of this chapter. Additionally, 
reviewers should refer to two statements/checklists: one for transparent reporting of a systematic review of various research study designs (Preferred 
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)) (Moher et al., 2009) and one for the COSMIN guidance for systematic reviews 
of patient-reported outcome measures, which provides guidance on standards for methodological quality of studies reporting measurement properties 
(Mokkink et al., 2018a; Prinsen et al., 2018).
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12.2 Protocol development
An  protocol must be developed before undertaking a JBI systematic review of measurement properties. The purpose of the protocol is to a-priori
provide the rationale for the review, define the scope of the review and key concepts, establish explicit inclusion and exclusion criteria to minimize the 
risk of introducing bias in the review, and detail the methods to be used when conducting the review. Systematic review protocols should be publicly 
accessible e.g. published in a journal and/or registered on PROSPERO ( ).https://www.crd.york.ac.uk/prospero/

This section outlines the components of a systematic review protocol of measurement properties and provides guidance on the information that each 
component should contain. The guidance for developing the protocol for a JBI systematic review of measurement properties is organized to meet the 
structure/template requirements for submission to .  For further details regarding formatting and submission requirements JBI Evidence Synthesis
please see the journal website .here

https://www.crd.york.ac.uk/prospero/
https://journals.lww.com/jbisrir/Pages/default.aspx
https://journals.lww.com/jbisrir/Pages/informationforauthors.aspx
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12.2.1 Title
The title should be informative and give clear indication of the topic of the systematic review. The title of the protocol should always include the phrase 
“a systematic review protocol” and should also explicitly state that it is on “measurement properties”, to allow easy identification of the type of 
systematic review it represents. Titles should not be phrased as questions or conclusions and there should be congruency between the title, review 
objectives/questions and inclusion criteria.

The following are examples of titles:

Screening instruments for frailty in palliative care settings: a systematic review protocol of measurement properties

Self-report instruments to identify anxiety in pregnancy: a systematic review protocol of measurement properties

Instruments for measuring functional performance following stroke: a systematic review protocol of measurement properties

The Confusion Assessment Method for detecting delirium in medical and surgical inpatients: a systematic review protocol of measurement 
properties



457

12.2.2 Review question(s)
The specific review question(s) must be clearly stated, as the questions guide and direct the development of the specific review criteria. Clarity and 
specificity in the review questions assists in developing a protocol, facilitates more effective searching, and provides a structure for the development of 
the full review. The review question(s) should be consistent with the title and direct the development of the specific inclusion criteria from a clearly 
identifiable PICO.
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12.2.3 Introduction
Emphasis should be placed on developing a clear and meaningful introduction section for the systematic review protocol, which is comprehensive and 
covers all the main elements of the topic under review. The introduction should aim to situate the context of the review for an international readership 
and key terms important to the topic of interest should be clearly defined. The information in the introduction section must also be sufficient to put the 
inclusion criteria into context. Where possible, refer to existing international literature to support and inform the inclusion criteria. In addition, the 
introduction section should provide justification for the conduct of the review and indicate how the proposed review will make a unique and important 
contribution. The suggested length for the introduction section of the review protocol is approximately 1000 words.

The introduction section should include a statement that a preliminary search for existing systematic reviews on the topic has been conducted (state 
the databases searched e.g. Cochrane Library, , COSMIN Database of Systematic Reviews, PubMed, and PROSPERO). If JBI Evidence Synthesis
there is an existing systematic review available on the topic, a justification that specifies how the proposed review will differ from those already 
conducted should be detailed. The introduction should conclude with an overarching review objective that captures and aligns with the core elements
/mnemonic (i.e. PICO) of the inclusion criteria.

https://journals.lww.com/jbisrir/pages/default.aspx
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12.2.4 Keywords
List a maximum of five keywords in alphabetical order, separated by a semi-colon and a space. Note: these are for the purposes of meta-data and 
indexing, and not related to the search strategy.
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12.2.5 Inclusion criteria
This section of the protocol details the basis on which studies will be considered for inclusion into the systematic review and should be as clear and 
unambiguous as possible. The mnemonic PICO is recommended for setting the inclusion criteria for systematic reviews of measurement properties:

Population

Important characteristics of the population should be detailed, including age and other qualifying criteria (e.g. disease status, occupation, etc.) that 
make them appropriate for the objectives of the systematic review and match the review question. The reasons for the inclusion or exclusion of 
participants should be explained in the introduction and be based on clear justifications. When assessing the measurement properties of instruments, 
the setting in which the instrument is used is often important. Hence, defining characteristics of the population for a review should also include details 
of the setting of interest, such as acute care, primary health care, or the community.

Instruments and Construct

The term ‘instrument’ refers to a specific named instrument, for example the Beck Depression Inventory, while the term ‘construct’ refers more broadly 
to what is being measured, in this case, depression. Reviewers may choose to nominate specific named instruments that they wish to assess. 
Alternatively, if reviewers wish to assess all or commonly used instruments measuring that construct they may specify the type(s) of instruments that 
are of interest for the review (e.g. patient-reported, clinician-reported, performance-based, etc.). For clarity, the construct of interest must always be 
included even if specific instruments of interest are named, as some instruments may measure more than the construct of interest.

The example titles presented above include three cases in which a construct is referred to i.e. “screening instruments for frailty”, “self-report 
instruments to identify anxiety”, and “instruments for measuring functional performance”. The fourth example is where a specific named instrument, 
the ‘Confusion Assessment Method’, is specified.

In principle, a modified measurement instrument should be treated as a new instrument. Studies utilizing a modified version of an instrument can be 
included in the review, although it is important to extract and report details of the modifications made.

Outcomes (measurement properties)

‘Outcomes’ for systematic reviews of measurement properties refer to the psychometric properties of the measurement instruments assessed in the 
review. Sufficient detail regarding the measurement properties of interest must be provided, with definitions. It may also be useful to provide examples 
of how the measurement properties of interest are commonly assessed and reported e.g. internal consistency (assessed by Cronbach’s alpha), 
criterion validity (assessed by area under the curve [AUC]). See section 12.4 Glossary of Terms for definitions of measurement properties.

This section should focus on describing the relevant measurement properties which are of interest to the systematic review. As a minimum, measures 
of reliability and validity should be included. Measures of reliability could include internal consistency and measurement error (Mokkink et al., 2018b). 
Measures of validity could include content validity, face validity, structural validity, hypothesis testing, cross-cultural validity, and criterion validity 
(Mokkink et al., 2018b). Measures of responsiveness may be included if the research question of the systematic review is concerned with detecting 
changes in the construct over time.  

Reliability measures are typically reported as either Cronbach’s alpha coefficients, intra-class correlation coefficients (ICC), weighted or un-weighted 
Kappa statistics, standard error of measurement (SEM), limits of agreement (LoA), smallest detectable change (SDC), concordance correlation 
coefficients, or goodness of fit statistics.

The statistics that are reported for validity measures depend on which measure of validity is being reported. Content validity is evaluated by relevant 
items for the construct (e.g. Content Validity Index (Lynn, 1986)), purpose, target population, the comprehensiveness of the instrument, and floor or 
ceiling effects (if available). Construct validity is evaluated by factor analysis and measures are comparative fit index (CFI), Tucker-Lewis index (TLI), 
root mean square error of approximation (RMSEA) and standardized root mean residuals (SRMR). The differential item functioning (DIF) could be 
reported for cross-cultural validity. Hypothesis testing measures are typically reported as either absolute or relative differences or correlations between 
two instruments or two groups of participants. Criterion validity measures are typically reported as either correlations, area under Receiver Operating 
Curves (ROC), or as sensitivity and specificity.
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Responsiveness measures are typically reported as either absolute or relative correlations or differences of the change scores, area under the 
Receiver Operating Curve (ROC), or sensitivity and specificity.  

Types of studies

In this section, the types of studies which will be considered for inclusion in the review are described. Any quantitative study design may be eligible for 
inclusion in a systematic review of measurement properties, however it is suggested to prioritize studies that focus on the development and/or 
validation of measurement instruments. For example, it is recommended to exclude studies that only use the measurement instrument as an outcome 
measure. The reason for this is that identifying all studies that have simply used a particular instrument as an outcome measure would require an 
extended search strategy and significantly increase the work involved at the study selection/full-text screening stage. Furthermore, data on 
measurement properties in studies that only use the instrument as an outcome measure are likely to be of limited value to the systematic review.

It is recommended to exclude studies that duplicate validation data of an instrument in a previous study i.e. do not present new measurement property 
data.



462

12.2.6 Search strategy
For a systematic review of psychometric properties, the specific aim of the search strategy is to locate studies that have described the development or 
validation process of a measurement instrument or those that have evaluated a measurement instrument’s psychometric properties. Research has 
found that a poor search strategy is a common and major methodological weakness of systematic reviews of measurement instruments (Mokkink et 
al., 2009; Terwee et al., 2016a), which can threaten the validity of a reviews’ findings and its role as a reliable source of evidence-based guidance for 
choosing appropriate instruments for use in research or clinical practice (Mokkink et al., 2009; Prinsen et al., 2018). Accordingly, the development of a 
comprehensive search that locates all the relevant and available literature on the topic of interest is fundamental to the conduct of a complete and high 
quality review. Unfortunately, locating studies that have reported or evaluated the psychometric properties of a measurement instrument can be 
challenging due to the poor indexing of such studies; the heterogeneity in terminology used to describe measurement properties; and poor reporting 
by authors, who frequently omit commonly used measurement property terms from the titles and abstracts of their published studies (Terwee et al., 
2009).

Search filters

The COSMIN initiative have developed two validated search filters to aid researchers in finding studies of measurement properties in PubMed (a 
sensitive search and a precise search) (Terwee et al., 2009). COSMIN suggest researchers conducting systematic reviews of psychometric properties 
use the sensitive search filter, as it was designed to retrieve a high number of relevant articles (sensitivity: 97.4%; precision: 4.4%) (Terwee et al., 
2009). Although the precise search filter is more specific, it is more likely to miss relevant studies (sensitivity of 93.1%; precision of 9.4%) (Terwee et 
al., 2009). The sensitive search filter has been translated for use in EMBASE, for MEDLINE using OVID, and two translations have been developed 
for CINAHL; however, none of translations have been validated. All search filters can be found on the COSMIN website (https://www.cosmin.nl/tools

). The search filters contain a combination of search terms (free text and index terms) that capture relevant measurement /pubmed-search-filters/
properties and should be used together with search terms defined by the review team for the population, construct and/or instrument/type of 
instrument of interest (Terwee et al., 2009).  A search filter for use with PubMed and Ovid to find studies evaluating patient-reported outcome 
measures (PROMs) has also been developed by the Patient-Reported Outcomes Measurement Group (PROM Group), at the University of Oxford 
(University of Oxford), and can be used for the ‘type of instrument’ concept in the search strategy.

Search strategy development

The development of a search strategy involves identifying key search terms and synonyms for each major concept in the inclusion criteria mnemonic 
for psychometric reviews (Population; Instrument name/Type of Instrument; Construct, Outcomes [measurement properties]). The selection of search 
terms for each concept (i.e. search string) should be developed using an iterative process that involves adjusting terms and performing test searches. 
The final search should contain a combination of both free text words and index terms (e.g. MeSH) to improve the sensitivity of the search, i.e. its 
ability to recall relevant studies. The type and number of key search terms to be included will depend on the topic of interest and the size of its 
evidence base. For example, the population or construct of interest may involve very specific or very broad domains of interest, which will impact on 
the number of relevant records retrieved (sensitivity/specificity of the search). How the search strings for the major concepts  (Population, Instrument 
name/Type of instrument, Construct, Measurement properties) are combined also depends on the type of systematic review of measurement 
instruments being conducted (Mokkink et al., 2018b). In their user manual, COSMIN provide a schematic that shows how search strategies for 
different types of reviews of patient-related outcome research should be constructed (Mokkink et al., 2018b). For example, if a systematic reviews 
seeks to evaluate all PROMS (validated or not), search terms related to the ‘Measurement properties’ concept should not be used in the search 
strategy (Mokkink et al., 2018b).

As a wide variety of terms related to the ‘Type of instrument’ concept exist and are not always reported in the abstract, these terms should typically be 
excluded from the search to avoid the high risk that relevant studies will be missed; however, if the systematic review seeks to locate PROMS, the 
PROMS filter can be included in the ‘Type of instrument’ concept in the search strategy. If possible, reviewers should select their search terms and 
develop their strategy in consultation with an expert research librarian or information specialist, whose contribution should be acknowledged (with 
permission) in any related publications. When considering possible search terms, reviewers may wish to familiarize themselves with the different types 
of instruments available, which differ in content and in their intended purpose or application. The PROM Group (University of Oxford) has classified 
measurement instruments into seven major categories with examples (disease-specific; population-specific; dimension-specific; generic; 
individualized; summary items; and utility measures).

The JBI recommend a three-phase search process that should be undertaken in the development of a comprehensive search strategy:

Phase one involves conducting an initial limited search in a selected database (e.g. PubMed) to find articles on the topic of interest. The 
keywords (i.e. text words) used in the titles and abstracts of these articles, and the index terms used to describe and categorize them, should 
be identified, and subsequently, used to develop a full search strategy. The search strategy must be adapted and individualized for every 
selected database as each one uses its own controlled vocabulary (i.e. index terms).
Phase two involves running the database-specific searches in each of the bibliographic databases and information sources selected and 
reported in the protocol.
Phase three involves scanning the reference lists of all studies selected for critical appraisal to identify any additional relevant studies.

Information sources

The review protocol should list all the information sources that will be searched for the systematic review: electronic bibliographic databases; search 
engines; relevant websites; references lists of eligible studies; pre-selected journals, and direct contact with experts in the field who may help to 
identify measures under development or articles reporting on instruments that assess the construct of interest. The search should be conducted 
across a comprehensive range of relevant and content-specific (i.e. construct or population of interest) information sources appropriate for the topic 
and the type of studies being sought. The search should include MEDLINE and EMBASE at a minimum and should include sources of both published 
and gray or unpublished literature. Examples of other commonly searched databases include CINAHL, PsycINFO, Web of Science, Scopus, 
Dissertations and Theses Global (gray literature), and WorldCat (gray literature). The PROMS Group has also collated a list of information sources 
specific to PROMS (e.g. organizations and research groups; journals; royal colleges and relevant links) on their website (University of Oxford) and the 
Health and Psychosocial Instruments (HaPI) database contains information on behavioral measurement instruments from journal abstracts covering 
the health and psychosocial sciences. Databases should be searched from the date of inception until the present time unless a valid justification for 
placing a limit of the publication date can be provided.

Reporting a search strategy

https://www.cosmin.nl/tools/pubmed-search-filters/
https://www.cosmin.nl/tools/pubmed-search-filters/


463

It is important that the search strategy used to find eligible studies is reported in a detailed and transparent manner, such that other researchers could 
repeat it, if required. The review protocol should describe in detail the proposed search strategy (three phase approach), the complete list of 
information sources to be searched, the timeframe for the search, and any language and date restrictions with appropriate justifications. The full 
search strategy for at least one major electronic database (such as PubMed) should be provided in an appendix and should report the name of the 
information source and the platform or service provider, for example, CINAHL (via Ovid); all search terms (both free text and index terms) and how 
they are to be combined using Boolean logic (if applicable); the use of database specific truncation and wild cards; all limits placed on the search (e.g. 
publication date, publication type, etc.); and the number of records retrieved by the search.
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12.2.7 Study selection
This section should describe the process of study inclusion for all stages of selection (based on title and abstract examination; based on full text 
examination) and the procedures for solving disagreements between reviewers. The software used for the management of the results of the search 
and study selection/grouping should be specified (e.g. Covidence, Endnote). Selection is performed based on inclusion criteria (See Section 12.2.4) 
pre-specified in the review protocol. In a systematic review, study selection (both at title/abstract screening and full text screening) ideally should be 
performed by two or more reviewers, independently. Any disagreements are solved by consensus or by the decision of a third reviewer. Reviewers are 
encouraged to read the article by Porritt et al. (2014) regarding study selection and critical appraisal.
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12.2.8 Assessment of methodological quality
Studies that are eligible for inclusion in a systematic review of measurement properties must be assessed for methodological quality. Two reviewers 
should conduct independent appraisals and then reach consensus on study ratings. A third reviewer may be consulted where necessary. We 
recommend using and citing the COSMIN Risk of Bias checklist (Mokkink et al., 2018a). The COSMIN Risk of Bias checklist can be downloaded from 
the COSMIN website: .https://www.cosmin.nl/tools/guideline-conducting-systematic-review-outcome-measures

The COSMIN Risk of Bias checklist is modular, containing 10 boxes with standards for PROM development and nine measurement properties (see 
Table below). The PROM development box only needs to be completed for studies that report on the development of a measurement instrument. 
Likewise, each measurement property box only needs to be completed if a particular study has assessed that property. It may be useful for reviewers 
to create a table following the template below to identify which boxes need completing for each study.

Instrument Included 
Studies

Outcomes

PROM 
Development

Content 
Validity

Structural 
validity

Internal 
consistency

Cross-cultural 
validity
/measurement 
invariance

Reliability Measurement 
error

Criterion 
validity

Hypotheses
testing for 
construct 
validity

Responsiveness

Instrument 
A

Study 1 x x x x x

Study 2 x x x

Study 3 x x x

Instrument 
B

Study 4 x x x x

Study 5 x x x x

Study 6 x x x x x

Instrument 
C

Study 7 x x x

Study 8 x x x

Each criteria in the checklist is rated as either very good, adequate, doubtful, or inadequate. Studies then receive an overall rating for methodological 
quality, taking the lowest rating of any criteria (i.e. the worst score counts). A spreadsheet is also available for download via the COSMIN website 
which can be used to enter and organize the appraisal results (see ‘help organizing your COSMIN Risk of Bias ratings’ within the guideline for 
systematic reviews section: ).https://www.cosmin.nl/tools/guideline-conducting-systematic-review-outcome-measures/

https://www.cosmin.nl/tools/guideline-conducting-systematic-review-outcome-measures
https://www.cosmin.nl/tools/guideline-conducting-systematic-review-outcome-measures/
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12.2.9 Data extraction
A data extraction template should be used to extract relevant data from the included studies. A suggested data extraction template is presented below 
(also in ), which may be modified to suit the specific data for the systematic review. It is recommended that data extraction be Appendix 12.1
conducted independently by two reviewers to minimize errors.

Information on which instrument(s) the study has assessed should be extracted, including specific information about sub-scales if only parts of a larger 
instrument are utilized. In addition, it is important to detail the construct assessed as some instruments may be used to assess multiple constructs. 
The country and language in which an instrument is administered should be extracted, as a translated version of an instrument may be considered as 
a separate instrument to the original language version and may have different psychometric properties. The mode of administration for an instrument 
(e.g. online, paper-based, etc.) is important to extract to facilitate comparison between studies. As previously mentioned in the inclusion criteria 
section (12.2.5), the setting in which an instrument is used is often important and information on the setting/context as well as the participants (e.g. 
study inclusion/exclusion information and numbers of participants) in the study should be extracted.

The results that should be extracted are data on the measurement properties of interest. If a large number of measurement properties are reported in 
included studies, reviewers may choose to create a separate table to enter the measurement property data (see ).Appendix 12.2

Study Instrument(s) 
assessed

Construct 
assessed

Country/

language

Mode of 
admin

Setting/

Context

Participants Results

(measurement 
properties)

Comments

Instrument feasibility and interpretability

In addition to the data on the measurement properties of interest, it is important to extract data (where possible) in relation to the feasibility and 
interpretability of instruments. This information is important to consider when selecting the most suitable instrument for a specific purpose. Feasibility 
and interpretability are not formal measurement properties and can only be assessed descriptively, not quantitatively evaluated. While the 
measurement properties of an instrument may be robust, an instrument may not be usable for a given context or population. Reviewers should 
consider feasibility and interpretability when making recommendations or suggestions about the suitability of particular measurement instruments.

Feasibility allows a researcher to use judgment in selecting the best instrument for a given research context and/or population beyond the strength of 
the measurement properties. For example, if a researcher is administering a compendium of instruments in a study, it may not be feasible to use 
lengthy instruments. Instead, the researcher may need to choose instruments that are psychometrically sound while not adding to the burden of 
participating in the study. Therefore, especially when there are multiple instruments measuring the same construct, it is essential to examine specific 
feasibility characteristics to determine the practicability of an instrument. The table below includes the key characteristics relating to feasibility that 
reviewers should aim to identify and extract for each measurement instrument of interest.

Feasibility Characteristic Interpretation of Feasibility Characteristic

Number of Questions/Length How many questions are included in the instrument?

Type of Questions Likert scale numerical, Likert scale word, etc.

Who Completes Instrument Is the instrument completed by the researcher or the participant?

Time to Complete Instrument How long does it take to complete the instrument?

Time to Complete Scoring of Instrument How long does it take to score the completed instrument? How complex is the scoring?

Literacy level What grade level is the instrument written at?

Language Translation Is this instrument available in other languages? If so, which languages?

Ease of Administration How easy it is to administer the instrument? Does it take a great deal of explanation?

Cost of Instrument Is the instrument free to use or is there a cost to use/score the instrument?

Availability of Instrument Where can the instrument be located? Is the instrument copyrighted?

Interpretability refers to the qualitative meaning that can be assigned to a measurement instrument’s quantitative score or change score (Mokkink et 
al., 2010a). Ideally, a measurement instrument will provide an outcome that is easily understood and can be used to judge the clinical meaningfulness 
of the result. The interpretation of single scores can be enhanced by reporting information on the distribution of scores in a study population, which 
may reveal clustering of scores and indicate floor and ceiling effects. Change scores can be more easily interpreted by reporting minimally important 
change (MIC) values. The COSMIN methodology provides further examples of information to extract regarding interpretability of measurement 
instruments (Mokkink et al., 2018b).
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12.2.10 Data synthesis
The purpose of data synthesis of measurement properties is to evaluate whether the measurement properties for specific instruments are adequate 
for the intended use of the instrument. Data for each measurement property for each instrument of interest should be synthesized and evaluated.

Homogeneity of the study characteristics

The result with regard to measurement properties can only be generalized to populations that are similar to the study sample in which the 
measurement properties have been evaluated. This implies that when a measurement property has been evaluated in different studies we need to 
consider the (dis)similarities in populations and settings in the various studies, and use this to inform whether it is reasonable to combine the results 
from the studies. A further complexity is that we need also to consider the language version of the instrument that is used, and the form of 
administration (for example, online versus paper based).

There are two options for data synthesis of each measurement property: meta-analysis or narrative synthesis.

Meta-analysis

Statistical methods exist for pooling parameters related to measurement property data, for example, Cronbach’s alpha coefficient, correlation 
coefficients (intra-class, Spearman, Pearson), standard error of measurement (SEMs) and minimal important change (MIC) values. Correlations may 
be pooled using the correlation coefficients directly or using z-transformed coefficients (Shadish & Haddock, 1994). Pooling should only be performed 
if there are several studies available that are sufficiently similar to be able to combine their results.

Some heterogeneity between the study estimates should be expected due to differences in participants and study characteristics. Thus, a 
DerSimonian and Laird random effects model should be used in the meta-analysis (DerSimonian & Laird, 1986). Heterogeneity between the studies 
should be quantified using the I  statistic, and reasons for heterogeneity should be explored using subgroup and/or sensitivity analyses. In particular, 2

sensitivity analyses excluding studies of poor methodological quality should be performed to assess whether the pooled estimates are strongly 
influenced by the results of these studies.

While meta-analysis of data is encouraged where appropriate, useful published examples of meta-analysis using measurement property data are 
limited and there is a lack of standardized statistical methods. More research is needed on the methodology of statistical pooling of the data from 
studies on measurement properties. Some example systematic reviews with meta-analysis that may be worth consulting include Anderson et al. 
(2019) (correlation coefficients for internal consistency, reliability, construct validity, criterion validity), Bai et al. (2018) (Cronbach’s alpha for internal 
consistency, ICC for test-retest reliability, Pearson correlation for hypotheses testing), Chamorro et al. (2017) (LoA for reliability, ICC for criterion 
validity), Chiarotto et al. (2016) (correlation coefficients for construct validity), and Collins et al. (2016) (standardized response mean (SRM) for 
responsiveness).

Narrative synthesis

Measurement property data that is not suitable to pool in meta-analysis should be combined using narrative synthesis. The narrative synthesis should 
take into consideration the following characteristics when reporting the findings of the studies: the methodological quality of the studies, consistency of 
the results, and homogeneity of the studies.

Evaluation of the measurement instrument(s)

Once the data has been statistically pooled or narratively synthesized, the evidence for each measurement property for each instrument of interest 
should be compared to accepted criteria for adequate measurement properties. It is recommended to use the ‘criteria for good measurement 
properties’ suggested by COSMIN (Prinsen et al. (2018) – Table 1; Mokkink et al. (2018b) – Table 4). Using these criteria, each measurement 
property can be rated as either sufficient, insufficient, or indeterminate. This overall rating is important in determining whether a measurement 
instrument is adequate for use for particular populations and contexts.
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12.2.11 Assessing certainty in the findings (i.e. GRADE 
approach)

The Grading of Recommendations Assessment, Development, and Evaluation (GRADE) approach should be used to grade the quality of the pooled 
or summarized evidence (Schünemann et al., 2013). The starting point for evidence of measurement property data is assumed to be high, with the 
quality of evidence subsequently downgraded due to risk of bias, inconsistency, imprecision, and indirectness. Work in this area is evolving, however 
COSMIN currently recommend to not consider publication bias in the GRADE assessment for measurement property data, as this is difficult to assess 
given the lack of registries for these types of studies (Mokkink et al., 2018b; Prinsen et al., 2018). Further details on how to apply GRADE in 
systematic reviews of measurement properties can be found in the COSMIN user manual (Mokkink et al., 2018b).
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12.3 The systematic review
This section provides further guidance on components that should be included in the final report of a systematic review of measurement properties, 
and information that each component should contain. This section also provides a brief outline of the format and stylistic conventions for systematic 
reviews to ensure they meet the formatting criteria for the . For further information please refer to the  of the JBI Evidence Synthesis Author Guidelines
journal.

All JBI systematic reviews of measurement properties should be based on a protocol that is publicly accessible (e.g. published or accepted for 
publication in the and/or registered in PROSPERO). Where deviations from a published protocol occur, these must be clearly  JBI Evidence Synthesis
detailed and justified in the methods section of the systematic review.

https://journals.lww.com/jbisrir/pages/default.aspx
http://edmgr.ovid.com/jbisrir/accounts/ifauth.htm
https://journals.lww.com/jbisrir/pages/default.aspx
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12.3.1 Title
The title should be clear and explicit, and reflect the core elements of the review. As per the advice for the protocol, the title should state that it is “a 
systematic review of measurement properties”. Titles should not be phrased as questions or conclusions and there should be congruency between the 
title, review objectives/questions and inclusion criteria.
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12.3.2 Abstract
The structured abstract must accurately reflect and summarize the main features of the systematic review for the reader, in particular the results of the 
review. The abstract must be 500 words or less and should not contain abbreviations (unless they are universally understood, e.g. IVF) or references. 
The following sub-headings should be used to structure the abstract:  Objective, Introduction, Inclusion Criteria, Methods, Results, and Conclusions. 
Further details regarding the extent of information to include under these headings is provided below.

Objective

State the overarching review objective in full, as described in the protocol section.

Introduction

Describe very briefly the issue under review and what this review will add to the evidence base

Inclusion criteria

Summarize the inclusion criteria in one or two sentences, including details of Population (and setting), Instruments, Construct, and Outcomes 
(measurement properties of interest).

Methods

List the key sources searched, relevant limits placed on the scope of the search, and the month and year of the search. Briefly describe the approach 
to critical appraisal, study selection, data extraction and data synthesis.

Results

This should be the principal focus of the Abstract. Provide important details of the results, including the number of studies located and included, the 
overall methodological quality and, most importantly, the key findings.

Conclusions

Articulate brief overall conclusions based on the systematic review findings, including a clear answer to the question(s) of the review.
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12.3.3 Keywords
List a maximum of five keywords in alphabetical order, separated by a semi-colon and a space. Note: these are for the purposes of meta-data and 
indexing, and not related to the search strategy.
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12.3.4 Summary of findings
A Summary of Findings table should be presented following the abstract. Summary of findings should be reported for each measurement property for 
each instrument. The summary of findings may be set out as per the example template below. The table should report, for each measurement 
property for each instrument, the total number of participants and studies that have contributed data and the pooled result or summary of results. 
Furthermore, the overall rating for each measurement property for each instrument should be presented, according to the ‘criteria for good 
measurement properties’ suggested by COSMIN, i.e. sufficient, insufficient, or indeterminate (Prinsen et al. (2018) – Table 1; Mokkink et al. (2018b) – 
Table 4). The quality of the evidence is to be reported, assessed according to the GRADE approach (see section 12.2.11).

Summary of Findings

Measurement property/instrument Number of participants (studies) Pooled result or summary Overall rating Quality of the evidence (GRADE)

Internal consistency

Instrument A

Instrument B

Reliability

Instrument A

Instrument B

Measurement error

Instrument A

Instrument B

Content validity

Instrument A

Instrument B

Structural validity

Instrument A

Instrument B

Hypotheses testing

Instrument A

Instrument B

Cross-cultural validity

Instrument A

Instrument B

Criterion validity

Instrument A

Instrument B

Responsiveness

Instrument A

Instrument B
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12.3.5 Review question(s)
As discussed previously in the protocol section, the question(s) of the review should be clearly stated. The review question(s) should be the same as 
stated in the protocol.
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12.3.6 Introduction
The introduction section of the systematic review should be comprehensive and cover all the main elements of the topic under review. The 
introduction section prepared for the protocol generally makes a good starting point; however, it should not duplicate the introduction in the protocol 
and will need extension or modification following the review.

The introduction should conclude with the overarching review objective that aligns with the core elements/mnemonic of the inclusion criteria, as it 
situates the justification and importance of the question(s) posed. The Vancouver style referencing should be used throughout the review with 
superscript numbers without brackets used for in-text citations.
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12.3.7 Inclusion criteria
As detailed in the protocol, the inclusion criteria used to determine consideration for inclusion should be stated. The inclusion criteria should be as 
clear and unambiguous as possible. As for the protocol, the inclusion criteria should be presented under the headings:

Population
Instrument(s)
Construct
Outcomes
Types of studies
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12.3.8 Methods
This section of the systematic review is reserved for the methods used to conduct the review and should be presented under the relevant 
subheadings, including any deviations from the method outlined in the  protocol.a priori

Directly below the Methods heading provide the following information:

State and appropriately cite the JBI methodology that was employed in the conduct of the review and synthesis.

Refer to and cite the  protocol that was published, or has been accepted for publication (e.g. ‘in press’) in the and/or if a priori  JBI Evidence Synthesis
the protocol has been registered with PROSPERO, provide registration information including registration number (e.g. PROSPERO 
CRD42015425226).

12.3.8.1     Search strategy
This section should detail how the reviewers searched for relevant papers. The information sources that were searched must be listed along with the 
search dates. A detailed search strategy for all major databases searched must be appended to the review. The documentation of search strategies is 
a key element of the scientific validity of a systematic review. It enables readers to examine and evaluate the steps taken, decisions made to consider 
the comprehensiveness and exhaustiveness of the search strategy for each included database. A JBI review should consider papers published in both 
commercial (e.g. PubMed, CINAHL, EMBASE) and in non-commercially operated databases (grey/gray literature).

Each electronic database is likely to use a different system for indexing key words within their search engines. Hence, the search strategy will be 
tailored to each particular database. These variations are important and need to be captured and included in the systematic review.

12.3.8.2     Study selection
The review should describe the actual process of study screening and all the stages of selection (based on title and abstract examination; on full text 
examination etc.) and the actual procedures used for solving disagreements between reviewers.

12.3.8.3     Assessment of methodological quality
This section should detail the approach to critical appraisal, not the assessment results, and should be consistent with the protocol. Any deviations 
from the protocol must be reported and explained. The report should detail the criteria that were used when determining the methodological quality of 
papers considered for inclusion in the review. If the COSMIN Risk of Bias checklist (Mokkink et al., 2018a) was used as recommended, this should be 
appropriately cited. It is not necessary to append the COSMIN checklist, but the reference should be provided in a footnote to the table of 
methodological quality results.

12.3.8.4     Data extraction
This section of the review should include details of the types of data extracted from the included studies. If no data was available for particular 
measurement properties, that should also be reported. Standardized data extraction tools allow the extraction of the same types of data across the 
included studies and are recommended for JBI systematic reviews. Information that may impact upon the generalizability of the review findings such 
as study methods, setting and population characteristics etc. should also be extracted. This information is reported in the characteristics of included 
studies table (Appendix 12.1) and an overall description of key characteristics reported in the description of included studies section (see 12.3.9.3). 
Population characteristics include factors such as age, past medical history, co-morbidities, complications or other potential confounders. JBI aims to 
reduce errors in data extraction by using two independent reviewers. The data extraction tool used must be cited, with this Chapter cited as the 
reference. Authors should only append the data extraction tool if the cited tool was modified or a new tool developed. Any modifications to existing 
tools should be described in the text.

12.3.8.5     Data synthesis
The data synthesized within a systematic review are the results extracted from research studies relevant to the review question. This section should 
report if meta-analysis was conducted and, if so, the methods that were utilized. Indices that were unable to be pooled in meta-analysis, should be 
combined in narrative synthesis, making use of tables to aid in data presentation. The overall rating for each measurement property for each 
instrument of interest should be reported, according to established criteria for adequate measurement properties.

https://journals.lww.com/jbisrir/pages/default.aspx
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12.3.9 Results

12.3.9.1     Study inclusion
This section should provide a narrative summary of the search and selection process results. The number of papers identified by the search strategy 
and the number of papers that were included and excluded at each stage of the study selection process should be reported.

A complete and accurate report should be provided regarding:

The number of studies identified by the search in diverse sources;
the number of studies excluded after the examination of title and abstract against inclusion criteria;
the number of full text articles retrieved for examination;
the number of studies excluded after full text examination against inclusion criteria;
the number of critically appraised studies;
the number of studies excluded after critical appraisal; and
the total number of included studies.

A figure using the PRISMA flowchart for the reporting of the selection process should be included (Moher et al., 2009). A list of all excluded studies, (i.
e. those excluded on full text examination and after critical appraisal), with the explicit reasons for exclusion, should be provided in appendices to the 
review and referred to in the text.

12.3.9.2     Methodological quality
This section should include the results from the assessment of methodological quality/critical appraisal. It is recommended to use the COSMIN Risk of 
Bias checklist (Mokkink et al., 2018a). Criteria should be assessed and results presented according to the COSMIN guidance (Mokkink et al., 2018a; 
Mokkink et al., 2018b; Terwee et al., 2018).

12.3.9.3     Description of included studies
This section of the results should include an overall description of the included studies. The main aim is to provide context to the results section and 
sufficient descriptive detail for the reader to support the inclusion of the studies in the review, the relevance of included studies to the review question, 
and the evidence base they offer to the question. A characteristics of included studies table should be appended to the review that has been 
populated from the appropriate extraction fields from the extraction tool (see Appendix 12.1 for an example characteristics of included studies 
template).

12.3.9.4     Review findings
The findings of the review and presentation of the results should flow logically from the review objective/question(s). Given there is no clear 
international standard or agreement on the structure or key components of this section of a review, and the level of variation evident in published 
systematic reviews, the advice here is general in nature. Typically, findings are discussed textually and then supported with meta-analysis, tables, or 
figures as appropriate.

The focus should be on presenting information in a clear and concise manner. Any large or complex diagrams/tables/figures should be included as 
appendices so as not to break the flow of text. Meta-view graphs represent a specific item of analysis that can be incorporated in the results section of 
the review. However, the results are more than meta-view graphs, and whether this section is structured based on the measurement properties or 
instruments of interest, or some other structure, the content of this section needs to present the results with clarity.

While there is no standard format for this section, it is recommended to utilize one or more tables to organize the results (see Appendix 2 for an 
example template). If the number of studies permit, then separate tables of results can be used which relate to i) reliability; ii) validity, and iii) 
responsiveness (if applicable). Depending on the number of instruments evaluated, separate tables may be presented for each instrument. It is 
important that if at least one measurement property for each instrument under consideration is not reported within the studies included in the review, 
then this is reported within the text and the table of results.
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12.3.10 Discussion
The aim of this section is to summarize and discuss (not repeat in detail) the main findings, including the strength of the evidence for each 
measurement property/instrument. This section should discuss any limitations of the primary studies included in the review and of the review itself (i.e. 
language restriction, access, timeframe, study design, etc.). The results should be discussed in the context of current literature, practice and policy.

The discussion should not bring in new findings that have not been reported in the results section. It should seek to establish a line of argument based 
on the findings regarding the suitability of particular measurement instruments for measuring a desired construct in a specific population and setting. 
The application and relevance of the findings to relevant stakeholders (e.g. healthcare providers, patients and policy makers) should also be 
discussed in this section.

Points to consider for the discussion include:

Were any problems identified undertaking the search (perhaps there is little primary research on this topic or perhaps it is poorly indexed by 
the databases that were searched or perhaps the search was insufficient)?
What limitations were found in the included primary research (e.g. were there inconsistencies or errors in reporting)?
How do the review findings fit with what is currently known on the topic (from issues highlighted in the Introduction section)?

Are the findings generalizable to other populations of participants/healthcare settings etc.?
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12.3.11 Conclusions
This section should include the overall conclusions of the review. The conclusions should provide direct answers to the review questions. These 
conclusions should be based only on the results of the review and directly inferred from the review results.

Recommendations for practice

This sub-section of the Conclusions section should include the recommendations for practice inferred from the results of the review and based on the 
discussion of the generalizability of the results and the potential factors that may affect the applicability of the results. It should be stated how the 
findings of the review impact on clinical practice or policy in the area. Where there is sufficient evidence to make specific recommendations for 
practice, these should be clearly articulated. Recommendations should be assigned a  (Munn, 2015).JBI Grade of Recommendation

Recommendations for research

This sub-section should include clear, specific recommendations for future research based on gaps in knowledge identified from the results of the 
review. Recommendations for research should avoid generalized statements calling for further research, but should be linked to specific issues. 
Recommendations for research may include the development of new measurement instruments (if existing instruments are found to be inadequate) or 
further rigorous validation studies conducted in specific populations/contexts.

https://jbi.global/sites/default/files/2019-05/JBI-grades-of-recommendation_2014.pdf
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12.4 Glossary of terms

Term Definition

Area under the 
curve (AUC)

In a receiver operating characteristic (ROC) curve analysis, an index of the performance of a diagnostic or screening measure in 
relation to diagnostic accuracy, summarized in a single value that typically ranges from 0.50 (no better than random 
classification) to 1.0 (perfect classification) (Polit & Yang, 2016); a measure of criterion validity or responsiveness.

Ceiling effect The effect of having scores restricted at the upper end of a score continuum which limits discrimination at the upper end of the 
measurement, constrains true variability and restricts the amount of upward change possible (Polit & Yang, 2016); a measure of 
content validity.

Clinimetrics The study of instruments where items may be major or minor; or present or absent (Gewitz et al., 2015).

Comparative fit 
index (CFI)

A statistic used to evaluate the goodness of fit of a proposed model to the data (e.g. in a confirmatory factor analysis or item 
response theory analysis) involving the comparison of the proposed model with a null model; a value greater than 0.95 is often 
considered as indicative of good fit (Polit & Yang, 2016); a measure of construct validity.

Construct 
validity

The degree to which evidence about a measure’s scores in relation to other scores supports the inference that a construct has 
been appropriately represented; the degree to which a measure captures the focal construct (Polit & Yang, 2016).

Content validity The degree to which a multi-item instrument has an appropriate set of relevant items reflecting the full content of the construct 
domain being measured (Polit & Yang, 2016); incorporates face validity.

Content validity 
index (CVI)

An index summarizing the degree to which a panel of experts agrees on an instrument’s content validity (i.e. the relevance, 
comprehensiveness and balance of items comprising a scale) (Polit & Yang, 2016). There are item-level and scale-level CVI.

Criterion validity The extent to which scores on a measure are an adequate reflection of (or predictor of) a criterion (i.e. ‘gold standard’ measure) 
(Polit & Yang, 2016).

Cronbach’s 
alpha 
coefficients 
(Coefficient 
alpha)

An index of internal consistency that indicates the degree to which the items on a multi-item scale are measuring the same 
underlying construct (Polit & Yang, 2016); a measure of reliability.

Cross cultural 
validity

The degree to which the items on a translated or culturally adapted scale perform adequately and equivalently, individually and 
in the aggregate, in relation to their performance on the original instrument; an aspect of construct validity (Polit & Yang, 2016).

Differential item 
functioning (DIF)

The extent to which an item functions differently for one group or culture than for another despite the groups being equivalent 
with respect to the underlying latent trait (Polit & Yang, 2016); a measure of cross-cultural validity.

Face validity The extent to which an instrument looks as though it is a measure of the target construct (Polit & Yang, 2016). An aspect of 
content validity.

Factor analysis A statistical procedure for disentangling complex interrelationships among items and identifying the items that ‘go together’ as a 
unified dimension; A measure of construct validity (Polit & Yang, 2016).

Floor effect The effect of having scores restricted at the lower end of a score continuum which limits the ability of the measure to 
discriminate at the lower end of the measurement, constrains true variability and limits the amount of downward change possible 
(Polit & Yang, 2016); a measure of content validity.

Goodness of fit 
index (GFI)

A statistic used to evaluate the goodness of fit of a proposed model to the data (e.g. In confirmatory factor analysis); a value 
greater than .90 is often considered as an adequate fit (Polit & Yang, 2016); a measure of reliability.

Internal 
consistency

The degree to which the subparts of a composite scale (i.e. the items) are interrelated and are all measuring the same attribute 
or dimension; a measure of reliability (Polit & Yang, 2016).

Inter-rater 
reliability

The variation between two or more raters who measure the same group of subjects.

Intra-class 
correlation 
coefficients 
(ICC)

Estimates the proportion of total variance in a set of scores that is attributable to true differences among the people or objects 
being measured (e.g. the test-retest reliability); a measure of reliability (Polit & Yang, 2016).

Intra-rater 
reliability

The variation of data measured by a single rater across two or more occasions.

Kappa A statistical index of chance-corrected agreement or consistency between two nominal (or ordinal) measurements; often used to 
assess interrater or intra-rater reliability (Polit & Yang, 2016).

Limits of 
agreement 
(LOA)

An estimate of the range of differences in two sets of scores that could be considered random measurement error, typically with 
95% confidence; graphically portrayed on Bland-Altman plots (Polit & Yang, 2016); a measure of reliability.
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Measurement 
error

The systematic and random error of a person’s score on a measure , reflecting factors other that the construct being measured 
and resulting in an observed score that is different from a hypothetical true score; a measurement property within the reliability 
domain (Polit & Yang, 2016).

Measurement 
properties

Instruments that incorporate psychometric or clinimetric characteristics.

Non-normed fit 
index (NNFI)

Also known as Tucker-Lewis index (TLI)-see below.

Psychometrics The study of instruments that consist of items of equal weighting.

Reliability The degree to which a measurement is free from measurement error; the extent to which scores for people who have not 
changed are the same for repeated measurements; statistically, the proportion of total variance in a set of scores that is 
attributable to true differences among those being measured (Polit & Yang, 2016).

Responsiveness The ability of a measure to detect change over time in a construct that has changed, commensurate with the amount of change 
that has occurred (Polit & Yang, 2016).

Root mean 
square error of 
approximation 
(RMSEA)

An index used to evaluate how well a hypothesized model fits the data (e.g. in confirmatory factor analysis or item response 
theory modelling); an RMSEA of less than .06 is considered an indicator of adequate fit (Polit & Yang, 2016); a measure of 
construct validity.

Sensitivity The ability of a screening or diagnostic instrument to correctly identify a ‘case’ (i.e. to correctly diagnose a condition) (Polit & 
Yang, 2016); a measure of criterion validity or responsiveness.

Smallest 
detectable 
change (SDC)

An index that estimates the threshold for a ‘real’ change in scores (i.e. a change that, with 95% confidence, is beyond 
measurement error); the SDC is a change score that falls outside the limits of agreement on a Bland-Altman plot (Polit & Yang, 
2016); a measure of reliability.

Specificity The ability of a screening or diagnostic instrument to correctly identify non-cases for a condition (Polit & Yang, 2016); a measure 
of criterion validity or responsiveness.

Standard error 
of measurement 
(SEM)

An index that quantifies the amount of ‘typical’ error on a measure and indicates the precision of individual scores (Polit & Yang, 
2016); a measure of reliability.

Standardized 
root mean 
square residual 
(SRMR)

An index used to evaluate how well a hypothesized model fits the data (e.g. In a confirmatory factor analysis); an SRMR of less 
than 0.08 is considered an indicator of adequate fit (Polit & Yang, 2016); a measure of construct validity.

Structural 
validity

The extent to which an instrument captures the hypothesized dimensionality of the broad construct; an aspect of construct 
validity (Polit & Yang, 2016).

Test-retest 
reliability

The variation in measurements using an instrument on the same subject under the same conditions.

Tucker-Lewis 
index (TLI)

Also known as non-normed fit index (NNFI). A statistic used to evaluate the goodness of fit of a proposed model to the data (e.g. 
In confirmatory factor analysis) involving the comparison of the proposed model with a null model; a value greater than 0.95 is 
often considered as indicative of a good fit (Polit & Yang, 2016); a measure of construct validity.

Validity In a measurement context, the degree to which an instrument is measuring the construct it purports to measure (Polit & Yang, 
2016).
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