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A B S T R A C T

Data continue to accumulate indicating that many systematic reviews are methodologically flawed, biased, redun-
dant, or uninformative. Some improvements have occurred in recent years based on empirical methods research and
standardization of appraisal tools; however, many authors do not routinely or consistently apply these updated
methods. In addition, guideline developers, peer reviewers, and journal editors often disregard current method-
ological standards. Although extensively acknowledged and explored in the methodological literature, most clinicians
seem unaware of these issues and may automatically accept evidence syntheses (and clinical practice guidelines
based on their conclusions) as trustworthy.

A plethora of methods and tools are recommended for the development and evaluation of evidence syntheses. It
is important to understand what these are intended to do (and cannot do) and how they can be utilized. Our
objective is to distill this sprawling information into a format that is understandable and readily accessible to authors,
peer reviewers, and editors. In doing so, we aim to promote appreciation and understanding of the demanding
science of evidence synthesis among stakeholders. We focus on well-documented deficiencies in key components of
evidence syntheses to elucidate the rationale for current standards. The constructs underlying the tools developed to
assess reporting, risk of bias, and methodological quality of evidence syntheses are distinguished from those involved
in determining overall certainty of a body of evidence. Another important distinction is made between those tools
used by authors to develop their syntheses as opposed to those used to ultimately judge their work.

Exemplar methods and research practices are described, complemented by novel pragmatic strategies to improve
evidence syntheses. The latter include preferred terminology and a scheme to characterize types of research
evidence. We organize best practice resources in a Concise Guide that can be widely adopted and adapted for
routine implementation by authors and journals. Appropriate, informed use of these is encouraged, but we caution
against their superficial application and emphasize their endorsement does not substitute for in-depth method-
ological training. By highlighting best practices with their rationale, we hope this guidance will inspire further
evolution of methods and tools that can advance the field.
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Part 1. The state of evidence synthesis

E vidence syntheses are commonly regarded as the
foundation of evidence-based medicine (EBM).

They are widely accredited for providing reliable
evidence and, as such, they have significantly influ-
enced medical research and clinical practice. Despite
their uptake throughout health care and ubiquity in
contemporary medical literature, some important
aspects of evidence syntheses are generally over-
looked or not well recognized. Evidence syntheses
are mostly retrospective exercises, they often
depend on weak or irreparably flawed data, and
they may use tools that have acknowledged or yet
unrecognized limitations. They are complicated and
time-consuming undertakings prone to bias and
errors. Production of a good evidence synthesis re-
quires careful preparation and high levels of orga-
nization in order to limit potential pitfalls.1 Many
authors do not recognize the complexity of such an
endeavor and the many methodological challenges
they may encounter. Failure to do so is likely to re-
sult in research and resource waste.

Given their potential impact on people’s lives, it is
crucial for evidence syntheses to correctly report on
the current knowledge base. In order to be perceived
as trustworthy, reliable demonstration of the accu-
racy of evidence syntheses is equally imperative.2

Concerns about the trustworthiness of evidence
syntheses are not recent developments. From the
early years when EBM first began to gain traction
until more recent times when thousands of systema-
tic reviews are published monthly,3 the rigor of evi-
dence syntheses has always varied. Many systematic
reviews and meta-analyses had obvious deficiencies
because original methods and processes had gaps,
lacked precision, and/or were not widely known.
The situation has improved with empirical research
concerning which methods to use and standardiza-
tion of appraisal tools. However, given the geometri-
cal increase in the number of evidence syntheses
being published, a relatively larger pool of unreliable
evidence syntheses is being published today.

Publication of methodological studies that criti-
cally appraise the methods used in evidence syntheses
is increasing at a fast pace. This reflects the availabil-
ity of tools specifically developed for this purpose.4–6

Yet many clinical specialties report that alarming
numbers of evidence syntheses fail on these assess-
ments. The syntheses identified report on a broad

range of common conditions including, but not
limited to, cancer,7 chronic obstructive pulmonary
disease,8 osteoporosis,9 stroke,10 cerebral palsy,11

chronic low back pain,12 refractive error,13 major
depression,14 pain,15 and obesity.16,17 The situation
is even more concerning with regard to evidence
syntheses included in clinical practice guidelines
(CPGs).18–20 Astonishingly, in a sample of CPGs pub-
lished in 2017–18, more than half did not apply even
basic systematic methods in the evidence syntheses
used to inform their recommendations.21

These reports, while not widely acknowledged,
suggest there are pervasive problems not limited
to evidence syntheses that evaluate specific kinds of
interventions or include primary research of a parti-
cular study design (eg, randomized versus non-
randomized).22 Similar concerns about the reliability
of evidence syntheses have been expressed by pro-
ponents of EBM in highly circulated medical
journals.23–26 These publications have also raised
awareness about redundancy, inadequate input of
statistical expertise, and deficient reporting. These
issues plague primary research as well; however, there
is heightened concern for the impact of these deficien-
cies given the critical role of evidence syntheses in
policy and clinical decision-making.

Methods and guidance to produce a reliable
evidence synthesis
Several international consortiums of EBM experts
and national health care organizations currently pro-
vide detailed guidance (Table 1). They draw criteria
from the reporting and methodological standards of
currently recommended appraisal tools, and regularly
review and update their methods to reflect new in-
formation and changing needs. In addition, they en-
dorse the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system for
rating the overall quality of a body of evidence.27

These groups typically certify or commission sys-
tematic reviews that are published in exclusive data-
bases (eg, Cochrane, JBI) or are used to develop
government or agency sponsored guidelines or health
technology assessments (eg, National Institute for
Health and Care Excellence [NICE], Scottish Inter-
collegiate Guidelines Network [SIGN], Agency for
Healthcare Research and Quality [AHRQ]). They
offer developers of evidence syntheses various levels
of methodological advice, technical and adminis-
trative support, and editorial assistance. Use of
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specific protocols and checklists are required for
development teams within these groups, but their
online methodological resources are accessible to any
potential author.

Notably, Cochrane is the largest single producer of
evidence syntheses in biomedical research; however,
these only account for 15% of the total.28 The World
Health Organization requires Cochrane standards be
used to develop evidence syntheses that inform their
CPGs.29 Authors investigating questions of interven-
tion effectiveness in syntheses developed for Co-
chrane follow the Methodological Expectations of
Cochrane Intervention Reviews30 and undergo
multi-tiered peer review.31,32 Several empirical evalua-
tions have shown that Cochrane systematic reviews
are of higher methodological quality compared to
non-Cochrane reviews.4,7,9,11,14,32–35 However, some
of these assessments have biases: they may be con-
ducted by Cochrane-affiliated authors, and they
sometimes use scales and tools developed and used
in the Cochrane environment and by its partners. In
addition, evidence syntheses published in the Co-
chrane database are not subject to space or word
restrictions, while non-Cochrane syntheses are often
limited. As a result, information that may be relevant
to the critical appraisal of non-Cochrane syntheses is
often removed or is relegated to online-only supple-
ments that may not be readily or fully accessible.28

Influences on the state of evidence synthesis
Many authors are familiar with the evidence synth-
eses produced by the leading EBM organizations, but
can be intimidated by the time and effort necessary to
apply their standards. Instead of following their gui-
dance, authors may employmethods that are discour-
aged or outdated.28 Suboptimal methods described in
in the literature may then be taken up by others. For
example, the Newcastle-Ottawa Scale (NOS) is a
commonly used tool for appraising non-randomized
studies.36 Many authors justify their selection of this
tool with reference to a publication that describes the
unreliability of the NOS and recommends against its
use.37 Obviously, the authors who cite this report for
that purpose have not read it. Authors and peer
reviewers have a responsibility to use reliable and
accurate methods and not copycat previous citations
or substandard work.38,39 Similar cautions may po-
tentially extend to automation tools. These have con-
centrated on evidence searching40 and selection given
how demanding it is for humans to maintain truly

up-to-date evidence.2,41 Cochrane has deployed ma-
chine learning to identify randomized controlled
trials (RCTs)2 and studies related to COVID-19,42

but such tools are not yet commonly used.43 The
routine integration of automation tools in the devel-
opment of future evidence syntheses should not dis-
place the interpretive part of the process.

Editorials about unreliable or misleading system-
atic reviews highlight several of the intertwining fac-
tors that may contribute to continued publication of
unreliable evidence syntheses: shortcomings and in-
consistencies of the peer review process, lack of en-
dorsement of current standards on the part of journal
editors, the incentive structure of academia, industry
influences, publication bias, and the lure of “preda-
tory” journals.44–48 At this juncture, clarification of
the extent to which each of these factors contribute
remains speculative, but their impact is likely to be
synergistic.

Over time, the generalized acceptance of the con-
clusions of systematic reviews as incontrovertible has
affected trends in the dissemination and uptake of
evidence. Reporting of the results of evidence synth-
eses and recommendations of CPGs has shifted be-
yond medical journals to press releases and news
headlines and, more recently, to the realm of social
media and influencers. The lay public and policy
makers may depend on these outlets for interpreting
evidence syntheses and CPGs. Unfortunately, com-
munication to the general public often reflects inten-
tional or non-intentional misrepresentation or “spin”
of the research findings.49–52 News and social media
outlets also tend to reduce conclusions on a body of
evidence and recommendations for treatment to bin-
ary choices (eg, “do it” versus “don’t do it”) that may

Table 1: Guidance for development of evidence
syntheses

International consortiums

Cochrane (formerly Cochrane

Collaboration)

https://www.cochrane.org

JBI (formerly Joanna Briggs Institute) https://jbi.global/

National organizations

National Institute for Health and Care

Excellence (NICE)—United Kingdom

https://www.nice.org.uk/

Scottish Intercollegiate Guidelines

Network (SIGN) —Scotland

https://www.sign.ac.uk/

Agency for Healthcare Research and

Quality (AHRQ)—United States

https://www.ahrq.gov
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be assigned an actionable symbol (eg, red/green traf-
fic lights, smiley/frowning face emoji).

Strategies for improvement
Many authors and peer reviewers are volunteer health
care professionals or trainees who lack formal train-
ing in evidence synthesis.46,53 Informing them about
research methodology could increase the likelihood
they will apply rigorous methods.25,33,45We tackle this
challenge, from both a theoretical and a practical
perspective, by offering guidance applicable to any
specialty. It is based on recent methodological re-
search that is extensively referenced to promote self-
study. However, the information presented is not
intended to be substitute for committed training in
evidence synthesis methodology; instead, we hope to
inspire our target audience to seek such training. We
also hope to inform a broader audience of clinicians
and guideline developers influenced by evidence
syntheses. Notably, these communities often include
the same members who serve in different capacities.

In the following sections, we highlight method-
ological concepts and practices that may be unfami-
liar, problematic, confusing, or controversial. In Part
2, we consider various types of evidence syntheses and
the types of research evidence summarized by them.
In Part 3, we examine somewidely used (andmisused)
tools for the critical appraisal of systematic reviews
and reporting guidelines for evidence syntheses. In
Part 4, we discuss how to meet methodological con-
duct standards applicable to key components of sys-
tematic reviews. In Part 5, we describe the merits and
caveats of rating the overall certainty of a body of
evidence. Finally, in Part 6, we summarize suggested
terminology, methods, and tools for development and
evaluation of evidence syntheses that reflect current
best practices.

Part 2. Types of syntheses and research
evidence

A good foundation for the development of evi-
dence syntheses requires an appreciation of their
various methodologies and the ability to correctly
identify the types of research potentially available
for inclusion in the synthesis.

Types of evidence syntheses
Systematic reviews have historically focused on the
benefits and harms of interventions; over time,

various types of other systematic reviews have
emerged to address the diverse information needs
of clinicians, patients, and policy makers.54 System-
atic reviews with traditional components have be-
come defined by the different topics they assess
(Table 2.1). In addition, other distinctive types of
evidence syntheses have evolved, including overviews
or umbrella reviews, scoping reviews, rapid reviews,
and living reviews. The popularity of these has been
increasing in recent years.55–58 A summary of the de-
velopment, methods, available guidance, and indica-
tions for these unique types of evidence syntheses is
available in Supplemental File 2A: http://links.lww.
com/SRX/A13.

Both Cochrane30,59 and JBI60 provide methodolo-
gies for many types of evidence syntheses; they
describe these with different terminology, but there
is obvious overlap (Table 2.2). The majority of
evidence syntheses published by Cochrane (96%) and
JBI (62%) are categorized as intervention reviews.
This reflects the earlier development and dissemina-
tion of their intervention review methodologies; these
remain well-established30,59,60 as both organizations
continue to focus on topics related to treatment effi-
cacy and harms. In contrast, intervention reviews
represent only about half of the total published in
the general medical literature, and several non-
intervention review types contribute to a significant
proportion of the other half.

Types of research evidence
There is consensus on the importance of using multi-
ple study designs in evidence syntheses; at the same
time, there is a lack of agreement on methods to
identify included study designs. Authors of evidence
syntheses may use various taxonomies and asso-
ciated algorithms to guide selection and/or classifi-
cation of study designs. These tools differentiate
categories of research and apply labels to individual
study designs (eg, RCT, cross-sectional). A familiar
example is the Design Tree endorsed by the Centre
for Evidence-Based Medicine.70 Such tools may not
be helpful to authors of evidence syntheses for multi-
ple reasons.

Suboptimal levels of agreement and accuracy even
among trained methodologists reflect challenges
with the application of such tools.71,72 Problematic
distinctions or decision points (eg, experimental or
observational, controlled or uncontrolled, prospec-
tive or retrospective) and design labels (eg, cohort,
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case control, uncontrolled trial) have been reported.71

The variable application of ambiguous study design
labels to non-randomized studies is common, making
them especially prone to misclassification.73 In addi-
tion, study labels do not denote the unique design
features that make different types of non-randomized
studies susceptible to different biases, including those
related to how the data are obtained (eg, clinical
trials, disease registries, wearable devices). Given
this limitation, it is important to be aware that
design labels preclude the accurate assignment of
non-randomized studies to a “level of evidence” in
traditional hierarchies.74

These concerns suggest that available tools and
nomenclature used to distinguish types of research
evidence may not uniformly apply to biomedical
research and non-health fields that utilize evidence
syntheses (eg, education, economics).75,76 Moreover,
primary research reports often do not describe study
design or do so incompletely or inaccurately; thus,
indexing in PubMed and other databases does not
address the potential for misclassification.77 Yet
proper identification of research evidence has impli-
cations for several key components of evidence
syntheses. For example, search strategies limited by
index terms using design labels or study selection
based on labels applied by the authors of primary
studies may cause inconsistent or unjustified study
inclusions and/or exclusions.77 In addition, because
risk of bias (RoB) tools consider attributes specific to

certain types of studies and study design features,
results of these assessments may be invalidated if an
inappropriate tool is used. Appropriate classification
of studies is also relevant for the selection of a
suitable method of synthesis and interpretation of
those results.

An alternative to these tools and nomencla-
ture involves application of a few fundamental dis-
tinctions that encompass a wide range of research
designs and contexts. While these distinctions are
not novel, we integrate them into a practical
scheme (see Figure) designed to guide authors of
evidence syntheses in the basic identification of re-
search evidence. The initial distinction is between
primary and secondary studies. Primary studies are
then further distinguished by: 1) the type of data
reported (qualitative or quantitative); and 2) two
defining design features (group or single-case and
randomized or non-randomized). The different types
of studies and study designs represented in the
scheme are described in detail in Supplemental File
2B: http://links.lww.com/SRX/A14. It is important
to conceptualize their methods as complementary as
opposed to contrasting or hierarchical78; each offers
advantages and disadvantages that determine their
appropriateness for answering different kinds of re-
search questions in an evidence synthesis.

Application of these basic distinctions may avoid
some of the potential difficulties associated with
study design labels and taxonomies. Nevertheless,

Figure: Distinguishing types of research evidence
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debatable methodological issues are raised when cer-
tain types of research identified in this scheme are
included in an evidence synthesis. We briefly highlight
those associated with inclusion of non-randomized
studies, case reports and series, and a combination
of primary and secondary studies.

Non-randomized studies
When investigating an intervention’s effectiveness, it
is important for authors to recognize the uncertainty
of observed effects reported by studies with high RoB.
Results of statistical analyses that include such studies
need to be interpreted with caution in order to avoid
misleading conclusions.74 Review authors may con-
sider excluding randomized studies with high RoB
from meta-analyses. Non-randomized studies of in-
tervention (NRSI) are affected by a greater potential
range of biases and thus vary more than RCTs in
their ability to estimate a causal effect.79 If data from
NRSI are synthesized in meta-analyses, it is helpful to
separately report their summary estimates.6,74

Nonetheless, certain design features of NRSI (eg,
which parts of the study were prospectively de-
signed) may help to distinguish stronger from
weaker ones. Cochrane recommends that authors
of a review including NRSI focus on relevant study
design features when determining eligibility criteria
instead of relying on non-informative study design
labels.79,80 This process is facilitated by a study
design feature checklist; guidance on using the
checklist is included with developers’ description of
the tool.73,74 Authors collect information about these
design features during data extraction and then con-
sider it when making final study selection decisions
and when performing RoB assessments of the
included NRSI.

Case reports and case series
Correctly identified case reports and case series can
contribute evidence not well captured by other de-
signs81; in addition, some topics may be limited to
a body of evidence that consists primarily of

Table 2.1: Types of traditional systematic reviews

Review type Topic assessed Elements of research question (mnemonic)

Intervention59,61 Benefits and harms of interventions used in health care Population, Intervention, Comparator, Outcome (PICO)

Diagnostic test accuracy62 How well a diagnostic test performs in diagnosing and detecting

a particular disease

Population, Index test(s), and Target condition (PIT)

Qualitative

Cochrane63

JBI
64

Questions are designed to improve understanding of

intervention complexity, contextual variations, implementation,

and stakeholder preferences and experiences

Questions inform meaningfulness and appropriateness of care

and the impact of illness through documentation of stakeholder

experiences, preferences, and priorities

Setting, Perspective, Intervention or Phenomenon of Interest,

Comparison, Evaluation (SPICE)

Sample, Phenomenon of Interest, Design, Evaluation, Research

type (SPIDER)

Perspective, Setting, Phenomena of interest/Problem,

Environment, Comparison (optional), Time/timing, Findings

(PerSPecTIF)

Population, the Phenomena of Interest, and the Context (PICo)

Prognostic65 Probable course or future outcome(s) of people with a health

problem

Population, Intervention (model), Comparator, Outcomes,

Timing, Setting (PICOTS)

Etiology and risk66 The relationship (association) between certain factors (eg,

genetic, environmental) and the development of a disease or

condition or other health outcome

Population or groups at risk, Exposure(s), associated Outcome

(s) (disease, symptom, or health condition of interest), the

context/location or the time period and the length of time

when relevant (PEO)

Measurement

properties67,68
What is the most suitable instrument to measure a construct of

interest in a specific study population?

Population, Instrument, Construct, Outcomes (PICO)

Prevalence and

incidence69
The frequency, distribution and determinants of specific factors,

health states or conditions in a defined population (eg, how

common is a particular disease or condition in a specific group of

individuals?)

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 and time period where relevant

(CoCoPop)
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uncontrolled clinical observations. Murad and col-
leagues offer a framework for how to include case
reports and series in an evidence synthesis.82 Distin-
guishing between cohort studies and case series
in these syntheses is important, especially for those
that rely on evidence from NRSI. Additional data
obtained from studies misclassified as case series
can potentially increase the confidence in effect
estimates. Mathes and Pieper provide authors of
evidence syntheses with specific guidance on distin-
guishing between cohort studies and case series, but
emphasize the increased workload involved.77

Primary and secondary studies
Synthesis of combined evidence from primary and
secondary studies may provide a broad perspective
on the entirety of available literature on a topic. This
is, in fact, the recommended strategy for scoping re-
views that may include a variety of sources of evi-
dence (eg, CPGs, popular media). However, except
for scoping reviews, the synthesis of data from pri-
mary and secondary studies is discouraged unless
there are strong reasons to justify doing so.

Combining primary and secondary sources of
evidence is challenging for authors of other types of
evidence syntheses for several reasons.83 Assessments
of RoB for primary and secondary studies are derived

from conceptually different tools, thus obfuscating
the ability to make an overall RoB assessment of
a combination of these study types. In addition,
authors who include primary and secondary studies
must devise non-standardized methods for synthesis.
Note this contrasts with well-established methods
available for updating existing evidence syntheses
with additional data from new primary studies.84–86

However, a new review that synthesizes data from
primary and secondary studies raises questions of
validity and may unintentionally support a biased
conclusion because no existing methodological guid-
ance is currently available.87

Recommendations
We suggest that journal editors require authors to
identify which type of evidence synthesis they are
submitting and reference the specific methodology
used for its development. This will clarify the research
question and methods for peer reviewers and poten-
tially simplify the editorial process. Editors should
announce this practice and include it in the instruc-
tions to authors. To decrease bias and apply correct
methods, authors must also accurately identify the
types of research evidence included in their syntheses.

Table 2.2: Evidence syntheses published by Cochrane and JBI

Cochrane Database of Systematic Reviewsa JBI Evidence Synthesisb

Category N % Category N %

Intervention 8572 96.3 Effectiveness 435 61.5

Diagnostic 176 1.9 Diagnostic Test Accuracy 9 1.3

Overview 64 0.7 Umbrella 4 0.6

Methodology 41 0.45 Mixed Methods 2 0.3

Qualitative 17 0.19 Qualitative 159 22.5

Prognostic 11 0.12 Prevalence and Incidence 6 0.8

Rapid 11 0.12 Etiology and Risk 7 1.0

Prototypec 8 0.08 Measurement Properties 3 0.4

Total= 8900

Economic 6 0.6

Text and Opinion 1 0.14

Scoping 43 6.0

Comprehensived 32 4.5

Total= 707

a Data from https://www.cochranelibrary.com/cdsr/reviews. Accessed 17 Sep 2022.
b Data obtained via personal email communication on 18 Sep 2022 with Emilie Francis, editorial assistant, JBI Evidence Synthesis.
c Includes the following categories: prevalence, scoping, mixed methods, and realist reviews.
d This methodology is not supported in the current version of the JBI Manual for Evidence Synthesis.
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Part 3. Conduct and reporting

The need to develop criteria to assess the rigor
of systematic reviews was recognized soon after
the EBM movement began to gain international
traction.88,89 Systematic reviews rapidly became
popular, but many were very poorly conceived, con-
ducted, and reported. These problems remain highly
prevalent23 despite development of guidelines and
tools to standardize and improve the performance
and reporting of evidence syntheses.22,28 Table 3.1
provides some historical perspective on the evolution
of tools developed specifically for the evaluation of
systematic reviews, with or without meta-analysis.

These tools are often interchangeably invoked
when referring to the “quality” of an evidence syn-
thesis. However, quality is a vague term that is fre-
quently misused and misunderstood; more precisely,
these tools specify different standards for evidence
syntheses. Methodological standards address how
well a systematic review was designed and per-
formed.5 RoB assessments refer to systematic flaws
or limitations in the design, conduct, or analy-
sis of research that distort the findings of the review.4

Reporting standards help systematic review authors
describe the methodology they used and the results of
their synthesis in sufficient detail.92 It is essential to

distinguish between these evaluations: a systematic
review may be biased, it may fail to report sufficient
information on essential features, or it may exhibit
both problems. A thoroughly reported systematic
evidence synthesis review may still be biased and
flawed, while an otherwise unbiased one may suffer
from deficient documentation.

We direct attention to the currently recommen-
ded tools listed in Table 3.1 but concentrate on
AMSTAR-2 (update of AMSTAR [A Measurement
Tool to Assess Systematic Reviews]) and ROBIS
(Risk of Bias in Systematic Reviews), which evaluate
methodological quality and RoB, respectively. For
comparison and completeness, we include PRISMA
2020 (update of the 2009 Preferred Reporting Items
for Systematic Reviews of Meta-Analyses state-
ment), which offers guidance on reporting stan-
dards. The exclusive focus on these three tools is by
design; it addresses concerns related to the con-
siderable variability in tools used for the evaluation
of systematic reviews.28,88,96,97 We highlight the
underlying constructs these tools were designed to
assess, then describe their components and applica-
tions. Their known (or potential) uptake and impact
and limitations are also discussed.

Evaluation of conduct
Development
AMSTAR5 was in use for a decade prior to the 2017
publication of AMSTAR-2; both provide a broad
evaluation of methodological quality of intervention
systematic reviews, including flaws arising through
poor conduct of the review.6 ROBIS, published
in 2016, was developed to specifically assess RoB
introduced by the conduct of the review; it is applic-
able to systematic reviews of interventions and sev-
eral other types of reviews.4 Both tools reflect a shift
to a domain-based approach as opposed to generic
quality checklists. There are a few items unique to
each tool; however, similarities between items have
been demonstrated.98,99 AMSTAR-2 and ROBIS are
recommended for use by: 1) authors of overviews or
umbrella reviews and CPGs to evaluate systematic
reviews considered as evidence; 2) authors of meth-
odological research studies to appraise included
systematic reviews; and 3) peer reviewers for apprai-
sal of submitted systematic review manuscripts. For
authors, these tools may function as teaching aids
and inform conduct of their review during its
development.

Table 3.1: Tools specifying standards for
systematic reviews with and without meta-
analysis

Reporting standards

Quality of Reporting of Meta-analyses

(QUOROM) Statement

Moher 199990

Meta-analyses Of Observational Studies in

Epidemiology (MOOSE)

Stroup 200091

Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA)

PRISMA 2020a

Moher 200992

Page 202193

Methodological standards

Overview Quality Assessment Questionnaireb

(OQAQ)

Oxman and Guyatt 199194

Systematic Review Critical Appraisal Sheet Centre for Evidence-based

Medicine 200595
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Description
Systematic reviews that include randomized and/
or non-randomized studies as evidence can be ap-
praised with AMSTAR-2 and ROBIS. Other charac-
teristics of AMSTAR-2 and ROBIS are summarized
in Table 3.2. Both tools define categories for an
overall rating; however, neither tool is intended to
generate a total score by simply calculating the
number of responses satisfying criteria for individual
items.4,6 AMSTAR-2 focuses on the rigor of a re-
view’s methods irrespective of the specific subject
matter. ROBIS places emphasis on a review’s results
section—this suggests it may be optimally applied by
appraisers with some knowledge of the review’s
topic as they may be better equipped to determine if
certain procedures (or lack thereof) would impact
the validity of a review’s findings.98,100 Reliability
studies show AMSTAR-2 overall confidence ratings
strongly correlate with the overall RoB ratings in
ROBIS.100,101

Interrater reliability has been shown to be accep-
table for AMSTAR-26,11,102 and ROBIS4,98,103 but
neither tool has been shown to be superior in
this regard.100,101,104,105 Overall, variability in reliabil-
ity for both tools has been reported across items,
between pairs of raters, and between centers.6,100,
101,104 The effects of appraiser experience on the results
of AMSTAR-2 and ROBIS requires, further evalua-
tion.101,105 Updates to both tools should address items

shown to be prone to individual appraisers’ subjective
biases and opinions11,100; this may involve modifica-
tions of the current domains and signaling questions
as well as incorporation of methods to make an
appraiser’s judgments more explicit. Future revisions
of these tools may also consider the addition of stan-
dards for aspects of systematic review develop-
ment currently lacking (eg, rating overall certainty
of evidence,99 methods for synthesis without meta-
analysis105) and removal of items that assess aspects
of reporting that are thoroughly evaluated by
PRISMA 2020.

Application
A good understanding of what is required to satisfy
the standards of AMSTAR-2 and ROBIS involves
study of the accompanying guidance documents
written by the tools’ developers; these contain de-
tailed descriptions of each item’s standards. In addi-
tion, accurate appraisal of a systematic review with
either tool requires training. Most experts recom-
mend independent assessment by at least two ap-
praisers, with a process for resolving discrepancies
as well as procedures to establish interrater reliabil-
ity, such as pilot testing, a calibration phase or ex-
ercise, and development of predefined decision
rules.35,99–101,103,104,106 These methods may, to some
extent, address the challenges associated with the
diversity in methodological training, subject matter

Table 3.2: Comparison of AMSTAR-2 and ROBIS

Characteristic AMSTAR-2 ROBIS

Access https://amstar.ca/Amstar-2.php http://www.bristol.ac.uk/population-health-sciences/projects/robis/

robis-tool/

User guidance Extensive Extensive

Review type applicability Intervention Intervention, diagnostic, etiology, prognostica

Number of domains 7 critical, 9 non-critical 4

Items

Total number 16 29

Response options Items # 1, 3, 5, 6, 10, 13, 14, 16: rated yes or no

Items # 2, 4, 7, 8, 9b: rated yes, partial yes, or no

Items # 11b; 12, 15: rated yes, partial yes, no, or no meta-

analysis

24 assessment items: rated yes, probably yes, no information,

probably no, and no

5 items regarding level of concern: rated low, high, unclear

Overall rating

Construct Confidence based on weaknesses in critical domains Level of concern for risk of bias

Categories High, moderate, low, and critically low Low, high, unclear

a ROBIS includes an optional first phase to assess the applicability of the review to the research question of interest. The tool may be applicable to other review types in
addition to the four specified, although modification of this initial phase will be needed (personal communication via email, Penny Whiting, 28 Jan 2022).
b Items #9 and #11 require separate responses for RCTs and NRSI.
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expertise, and experience using the tools that are
likely to exist among appraisers.

Uptake
The standards of AMSTAR, AMSTAR-2, and RO-
BIS have been used in many methodological studies
and epidemiological investigations. However, the
increased publication of overviews or umbrella re-
views and CPGs has likely been a greater influence
on the widening acceptance of these tools. Critical
appraisal of the secondary studies considered evi-
dence is essential to the trustworthiness of both the
recommendations of CPGs and the conclusions of
overviews. Currently both Cochrane55 and JBI107

recommend AMSTAR-2 and ROBIS in their gui-
dance for authors of overviews or umbrella reviews.
However, ROBIS and AMSTAR-2 were released in
2016 and 2017, respectively; thus, to date, limited
data have been reported about the uptake of these
tools or which of the two may be preferred.21,106

Currently, in relation to CPGs, AMSTAR-2 appears
to be overwhelmingly popular compared to ROBIS.
A Google Scholar search of this topic (search terms
“AMSTAR 2 AND clinical practice guidelines,”
“ROBIS AND clinical practice guidelines” 13 May
2022) found 12,700 hits for AMSTAR-2 and 1280
for ROBIS. The apparent greater appeal of AM-
STAR-2 may relate to its longer track record given
the original version of the tool was in use for 10 years
prior to its update in 2017.

Barriers to the uptake of AMSTAR-2 and RO-
BIS include the real or perceived time and resources
necessary to complete the items they include and
appraisers’ confidence in their own ratings.104 Re-
ports from comparative studies available to date
indicate that appraisers find AMSTAR-2 questions,
responses, and guidance to be clearer and simpler
compared with ROBIS.11,101,104,105 This suggests
that for appraisal of intervention systematic re-
views, AMSTAR-2 may be a more practical tool
than ROBIS, especially for novice appraisers.101,
103–105 The unique characteristics of each tool, as
well as their potential advantages and disadvan-
tages, should be taken into consideration when
deciding which tool should be used for an apprai-
sal of a systematic review. In addition, the choice
of one or the other may depend on how the results
of an appraisal will be used; for example, a peer
reviewer’s appraisal of a single manuscript versus
an appraisal of multiple systematic reviews in an

overview or umbrella review, CPG, or systematic
methodological study.

Authors of overviews and CPGs report results of
AMSTAR-2 and ROBIS appraisals for each of the
systematic reviews they include as evidence. Ideally,
an independent judgment of their appraisals can be
made by the end users of overviews and CPGs;
however, most stakeholders, including clinicians,
are unlikely to have a sophisticated understanding
of these tools. Nevertheless, they should at least be
aware that AMSTAR-2 and ROBIS ratings reported
in overviews and CPGs may be inaccurate because
the tools are not applied as intended by their devel-
opers. This can result from inadequate training of
the overview or CPG authors who perform the ap-
praisals, or to modifications of the appraisal tools
imposed by them. The potential variability in overall
confidence and RoB ratings highlights why apprai-
sers applying these tools need to support their
judgments with explicit documentation; this allows
readers to judge for themselves whether they agree
with the criteria used by appraisers.4,108 When these
judgments are explicit, the underlying rationale used
when applying these tools can be assessed.109

Impact
Theoretically, we would expect an association of
AMSTAR-2 with improved methodological rigor
and an association of ROBIS with lower RoB in
recent systematic reviews compared to those pub-
lished before 2017. To our knowledge, this has not
yet been demonstrated; however, like reports about
the actual uptake of these tools, time will tell. Addi-
tional data on user experience is also needed to
further elucidate the practical challenges and method-
ological nuances encountered with the application
of these tools. This information could potentially
inform the creation of unifying criteria to guide and
standardize the appraisal of evidence syntheses.109

Evaluation of reporting
Complete reporting is essential for users to establish
the trustworthiness and applicability of a systematic
review’s findings. Efforts to standardize and improve
the reporting of systematic reviews resulted in the
2009 publication of the PRISMA statement92 with
its accompanying explanation and elaboration docu-
ment.110 This guideline was designed to help authors
prepare a complete and transparent report of their
systematic review. In addition, adherence to PRISMA
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is often used to evaluate the thoroughness of reporting
of published systematic reviews.111 The updated ver-
sion, PRISMA 2020,93 and its guidance document112

were published in 2021. Items on the original and
updated versions of PRISMA are organized by the
six basic review components they address (title, ab-
stract, introduction, methods, results, discussion). The
PRISMA 2020 update is a considerably expanded
version of the original; it includes standards and ex-
amples for the 27 original and 13 additional reporting
items that capture methodological advances and may
enhance the replicability of reviews.113

The original PRISMA statement fostered the
development of various PRISMA extensions (Table
3.3). These include reporting guidance for scoping
reviews and reviews of diagnostic test accuracy and
for intervention reviews that report on the following:
harms outcomes, equity issues, the effects of acu-
puncture, the results of network meta-analyses and
analyses of individual participant data. Detailed re-
porting guidance for specific systematic review com-
ponents (abstracts, protocols, literature searches) is
also available.

Uptake and impact
The 2009 PRISMA standards92 for reporting have
been widely endorsed by authors, journals, and
EBM-related organizations. We anticipate the same

for PRISMA 202093 given its co-publication in multi-
ple high-impact journals. However, to date, there is a
lack of strong evidence for an association between
improved systematic review reporting and endorse-
ment of PRISMA 2009 standards.43,111 Most journals
require a PRISMA checklist accompany submi-
ssions of systematic review manuscripts. However,
the accuracy of information presented on these
self-reported checklists is not necessarily verified. It
remains unclear which strategies (eg, authors’ self-
report of checklists, peer reviewer checks) might im-
prove adherence to the PRISMA reporting standards;

in addition, the feasibility of any potentially effective
strategies must be taken into consideration given the
structure and limitations of current research and pub-
lication practices.124

Pitfalls and limitations of PRISMA, AMSTAR-2, and
ROBIS
Misunderstanding of the roles of these tools and
their misapplication may be widespread problems.
PRISMA 2020 is a reporting guideline that is most
beneficial if consulted when developing a review as
opposed to merely completing a checklist when sub-
mitting to a journal; at that point, the review is
finished, with good or bad methodological choices.
However, PRISMA checklists evaluate how com-
pletely an element of review conduct was reported,

Table 3.3: PRISMA extensions

Systematic review type or component addressed Acronym Year Link

PRISMA for systematic reviews with a focus on health

equity114
PRISMA-E 2012 http://prisma-statement.org/Extensions/Equity

Reporting systematic reviews in journal and conference

abstracts115
PRISMA for Abstracts 2015; 2020a http://prisma-statement.org/Extensions/Protocols

PRISMA for systematic review protocols116 PRISMA-P 2015 http://prisma-statement.org/Extensions/Protocols

PRISMA for Network Meta-Analyses117 PRISMA-NMA 2015 http://prisma-statement.org/Extensions/

NetworkMetaAnalysis

PRISMA for Individual Participant Data118 PRISMA-IPD 2015 http://prisma-statement.org/Extensions/

IndividualPatientData

PRISMA for reviews including harms outcomes119 PRISMA-Harms 2016 http://prisma-statement.org/Extensions/Harms

PRISMA for diagnostic test accuracy120 PRISMA-DTA 2018 http://prisma-statement.org/Extensions/DTA

PRISMA for scoping reviews121 PRISMA-ScR 2018 http://prisma-statement.org/Extensions/ScopingReviews

PRISMA for acupuncture122 PRISMA-A 2019 http://prisma-statement.org/Extensions/Acupuncture

PRISMA for reporting literature searches123 PRISMA-S 2021 http://prisma-statement.org/Extensions/Searching

PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses
a Note the abstract reporting checklist is now incorporated into PRISMA 2020.93
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but do not evaluate the caliber of conduct or perfor-
mance of a review. Thus, review authors and readers
should not think that a rigorous systematic review
can be produced by simply following the PRISMA
2020 guidelines. Similarly, it is important to recog-
nize that AMSTAR-2 and ROBIS are tools to eval-
uate the conduct of a review but do not substitute for
conceptual methodological guidance. In addition,
they are not intended to be simple checklists. In fact,
they have the potential for misuse or abuse if applied
as such; for example, by calculating a total
score to make a judgment about a review’s overall
confidence or RoB. Proper selection of a response
for the individual items on AMSTAR-2 and ROBIS
requires training or at least reference to their accom-
panying guidance documents.

Not surprisingly, it has been shown that compli-
ance with the PRISMA checklist is not necessarily
associated with satisfying the standards of ROBIS.125

AMSTAR and ROBIS were not available when
PRISMA 2009 was developed; however, they were
considered in the development of PRISMA 2020.113

Therefore, future studies may show a positive rela-
tionship between fulfillment of PRISMA 2020 stan-
dards for reporting and meeting the standards of
tools evaluating methodological quality and RoB.

Recommendations
Choice of an appropriate tool for the evaluation of a
systematic review first involves identification of the
underlying construct to be assessed. For systematic
reviews of interventions, recommended tools include
AMSTAR-2 and ROBIS for appraisal of conduct and
PRISMA 2020 for completeness of reporting. All
three tools were developed rigorously and provide
easily accessible and detailed user guidance, which
is necessary for their proper application and inter-
pretation. When considering a manuscript for pub-
lication, training in these tools can sensitize peer
reviewers and editors to major issues that may affect
the review’s trustworthiness and completeness of re-
porting. Judgment of the overall certainty of a body of
evidence and formulation of recommendations rely,
in part, on AMSTAR-2 or ROBIS appraisals of sys-
tematic reviews. Therefore, training on the applica-
tion of these tools is essential for authors of overviews
and developers of CPGs. Peer reviewers and editors
considering an overview or CPG for publication must
hold their authors to a high standard of transparency

regarding both the conduct and reporting of these
appraisals.

Part 4. Meeting conduct standards

Many authors, peer reviewers, and editors erro-
neously equate fulfillment of the items on the
PRISMA checklist with superior methodological
rigor. For direction on methodology, we refer them
to available resources that provide comprehensive
conceptual guidance59,69 as well as primers with
basic step-by-step instructions.1,126,127 This section
is intended to complement study of such resources
by facilitating use of AMSTAR-2 and ROBIS, tools
specifically developed to evaluate methodological
rigor of systematic reviews. These tools are widely
accepted by methodologists; however, in the gen-
eral medical literature, they are not uniformly
selected for the critical appraisal of systematic
reviews.88,96

To enable their uptake, Table 4.1 links review
components to the corresponding appraisal tool
items. Expectations of AMSTAR-2 and ROBIS are
concisely stated, and reasoning provided.

Issues involved in meeting the standards for
seven review components (identified in bold in
Table 4.1) are addressed in detail. These were cho-
sen for elaboration for one (or both) of two reasons:
1) the component has been identified as potentially
problematic for systematic review authors based on
consistent reports of their frequent AMSTAR-2 or
ROBIS deficiencies9,11,15,88,128,129; and/or 2) the review
component is judged by standards of an AMSTAR-2
“critical” domain. These have the greatest implica-
tions for how a systematic review will be appraised: if
standards for any one of these critical domains are
not met, the review is rated as having “critically low
confidence.”

Research question
Specific and unambiguous research questions may
have more value for reviews that deal with hypo-
thesis testing. Mnemonics for the various elements
of research questions are suggested by JBI and Co-
chrane (Table 2.1). These prompt authors to consider
the specialized methods involved for developing dif-
ferent types of systematic reviews; however, while
inclusion of the suggested elements makes a review
compliant with a particular review’s methods, it does
not necessarily make a research question appropriate.
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Table 4.1: Systematic review components linked to appraisal with AMSTAR-2 and ROBISa

Review component

Corresponding item(s)

Expectation of AMSTAR-2 and/or ROBIS ReasoningAMSTAR-2b ROBIS

Research question(s) #1 PHASE I Appropriate for type of review (see Table 2.1). Promotes conceptual clarity (see Table 2.1).

Protocol #2* #1.1, 4.2 Follows PRISMA-P; registration confirms developed

a priori; deviations are documented in protocol and

explained in review.

Guides authors and reviewers, limits scope, prevents arbitrary

decisions, fosters collaboration, and reduces research waste.

Justification for study design

inclusion decisions

#3 #1.2, 1.4, 2.3,

2.4

Explain reasons for study designs included in review. Excessive exclusions narrow the field of vision and may introduce

bias or limit the potential usefulness of research available to

assess. Reviews of interventions should rarely be limited at this

stage.

Evidence search #4* #2.1-2.4 Systematic and comprehensive without restrictions. Mitigates author and publications bias, promotes diversity of

understanding.

Methods for study selection #5 #2.5 All three components must be done in duplicate, and

methods fully described.

Helps to mitigate CoI and bias; also may improve accuracy.

Methods for data extraction #6 #3.1

Methods for RoB assessment NA #3.5

List of studies excluded at full

text level

#7* #4.1 Indicate reasons for exclusion. Improves confidence all eligible studies are included.

Study description #8 #3.2 Research design features, components of research question

(eg, PICO), setting, funding sources.

Allows readers to understand the individual studies in detail.

Tool for RoB assessment #9* #3.4 Use of reliable and valid tools appropriate for study design

features.

Tools chosen must assess specific sources of bias required by

AMSTAR-2 or ROBIS.

RoB assessment results #12 (if MA), 13 #4.6, 3.4 Interpreted and discussed. Allows readers to understand the details of RoB issues, optimally

by each outcome investigated.

Sources of funding #10 NA Identified for all included studies. Can reveal CoI or bias.

Synthesis methods #11* (if MA), 13*, 14 #4.1, 4.3, 4.4 Appropriate methods for quantitative data with or without

meta-analysis, including identification and discussion of

heterogeneity.

Strengthens the ability to obtain more reliable results and make

sound inferences.

Publication bias #15* #4.5 Explored, diagrammed, and discussed. Publication and other selective reporting biases are major threats

to the validity of systematic reviews.

Author CoI #16 NA Disclosed, with management strategies described. If CoI is identified, management strategies must be described to

ensure confidence in the review.

CoI, conflict of interest; MA, meta-analysis; NA, not addressed; PICO, participant, intervention, comparison, outcome; PRISMA-P, Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols; RoB, risk of bias.
a Components shown in bold are chosen for elaboration in Part 4 for one (or both) of two reasons: 1) the component has been identified as potentially problematic for systematic review authors; and/or 2) the component is
evaluated by standards of an AMSTAR-2 “critical” domain.
b Critical domains of AMSTAR-2 are indicated by *.
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Table 4.2 lists acronyms that may aid in developing
the research question. They include overlapping
concepts of importance in this time of proliferating
reviews of uncertain value.130 If these issues are not
prospectively contemplated, systematic review au-
thors may establish an overly broad scope or develop
runaway scope, allowing them to stray from pre-
defined choices relating to key comparisons and
outcomes.

Once a research question is established, searching
on registry sites and databases for existing system-
atic reviews addressing the same or a similar topic is
necessary in order to avoid contributing to research
waste.131 Repeating an existing systematic review
must be justified, for example, if previous reviews
are out of date or methodologically flawed. A full
discussion on replication of intervention systematic
reviews, including a consensus checklist, can be
found in the work of Tugwell and colleagues.84

Protocol
Protocol development is considered a core compo-
nent of systematic reviews.125,126,132 Review proto-
cols may allow researchers to plan and anticipate
potential issues, assess validity of methods, prevent
arbitrary decision-making, and minimize bias that
can be introduced by the conduct of the review.
Registration of a protocol that allows public access
promotes transparency of the systematic review’s
methods and processes and reduces the potential
for duplication.132 Thinking early and carefully
about all the steps of a systematic review is prag-
matic and logical and may mitigate the influence of
the authors’ prior knowledge of the evidence.133 In
addition, the protocol stage is when the scope of
the review can be carefully considered by authors,
reviewers, and editors; this may help to avoid
production of overly ambitious reviews that include
excessive numbers of comparisons and outcomes or
are undisciplined in their study selection.

An association with attainment of AMSTAR
standards in systematic reviews with published pro-
spective protocols has been reported.134 However,
completeness of reporting does not seem to be dif-
ferent in reviews with a protocol compared to those
without one.135 PRISMA-P116 and its accompanying
elaboration and explanation document136 can be
used to guide and assess the reporting of protocols.
A final version of the review should fully describe
any protocol deviations. Peer reviewers may

compare the submitted manuscript with any avail-
able pre-registered protocol; this is required if AM-
STAR-2 or ROBIS are used for critical appraisal.

There are multiple options for the recording of
protocols (Table 4.3). Some journals will peer re-
view and publish protocols. In addition, many online
sites offer date-stamped and publicly accessible pro-
tocol registration. Some of these are exclusively for
protocols of evidence syntheses; others are less re-
strictive and offer researchers the capacity for data
storage, sharing, and other workflow features. These
sites document protocol details to varying extents and
have different requirements.137 The most popular site
for systematic reviews, the International Prospective
Register of Systematic Reviews (PROSPERO), for
example, only registers reviews that report on an
outcome with direct relevance to human health. The
PROSPERO record documents protocols for all types
of reviews except literature and scoping reviews. Of
note, PROSPERO requires authors register their re-
view protocols prior to any data extraction.133,138 The
electronic records of most of these registry sites allow
authors to update their protocols and facilitate
transparent tracking of protocol changes, which are
not unexpected during the progress of the review.139

Study design inclusion
For most systematic reviews, broad inclusion of study
designs is recommended.126 This may allow compar-
ison of results between contrasting study design
types.126 Certain study designs may be considered
preferable depending on the type of review and nat-
ure of the research question. However, prevailing
stereotypes about what each study design does best

Table 4.2: Research question development

Acronym Meaning

FINERa F feasible, I interesting, N novel, E ethical, and

R relevant

SMARTb S specific, M measurable, A attainable, R relevant,

T timely

TOPICS + Mc T time, O outcomes, P population, I intervention,

C context, S study design, plus M (effect) moderators

a Cummings SR, Browner WS, Hulley SB. Conceiving the research question and
developing the study plan. In: Hulley SB, Cummings SR, Browner WS, editors. De-
signing clinical research: an epidemiological approach; 4th ed. Lippincott Williams
& Wilkins; 2007. p. 14–22.
b Doran, GT. There’s a S.M.A.R.T. way to write management’s goals and objectives.
Manage Rev. 1981;70:35-6.
c Johnson BT, Hennessy EA. Systematic reviews and meta-analyses in the health
sciences: best practice methods for research syntheses. Soc Sci Med. 2019;233:
237–51.
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may not be accurate. For example, in systematic re-
views of interventions, randomized designs are typi-
cally thought to answer highly specific questions
while non-randomized designs often are expected to
reveal greater information about harms or real-word
evidence.126,140,141 This may be a false distinction;
randomized trials may be pragmatic,142 they may
offer important (and more unbiased) information
on harms,143 and data from non-randomized trials
may not necessarily be more real-world-oriented.144

Moreover, there may not be any available evidence
reported by RCTs for certain research questions;
in some cases, there may not be any RCTs or NRSI.
When the available evidence is limited to case
reports and case series, it is not possible to test
hypotheses nor provide descriptive estimates or
associations; however, a systematic review of these
studies can still offer important insights.81,145 When
authors anticipate that limited evidence of any kind
may be available to inform their research questions, a
scoping review can be considered. Alternatively, de-
cisions regarding inclusion of indirect as opposed to

direct evidence can be addressed during protocol
development.146 Including indirect evidence at an
early stage of intervention systematic review develop-
ment allows authors to decide if such studies offer any
additional and/or different understanding of treat-
ment effects for their population or comparison of
interest. Issues of indirectness of included studies are
accounted for later in the process, during determina-
tion of the overall certainty of evidence (see Part 5 for
details).

Evidence search
Both AMSTAR-2 and ROBIS require systematic and
comprehensive searches for evidence. This is essential
for any systematic review. Both tools discourage
search restrictions based on language and publication
source. Given increasing globalism in health care, the
practice of including English-only literature should be
avoided.126 There are many examples in which lan-
guage bias (different results in studies published in
different languages) has been documented.147,148 This
does not mean that all literature, in all languages, is

Table 4.3: Options for protocol registration of evidence syntheses

Journalsa

BMJ Open https://bmjopen.bmj.com/pages/authors/#protocol

BioMed Central https://systematicreviewsjournal.biomedcentral.com/submission-guidelines/preparing-your-

manuscript/protocol

JMIR Research Protocols https://support.jmir.org/hc/en-us

World Journal of Meta-analysis https://www.wjgnet.com/2308-3840/index.htm

Exclusive systematic review registration sites

Cochraneb https://community.cochrane.org/review-production/production-resources/proposing-and-

registering-new-cochrane-reviews

JBIc https://jbi.global/systematic-review-register

PROSPEROd https://www.crd.york.ac.uk/prospero/

Research Registry: Registry of Systematic Reviews/Meta-

Analysesd
https://www.researchregistry.com/browse-the-registry#registryofsystematicreviewsmeta-analyses/

International Platform of Registered Systematic Review

and Meta-analysis Protocols (INPLASY)d
https://inplasy.com/

Nonspecific research registration sites

Center for Open Scienced https://www.cos.io/initiatives/prereg

Protocols.iod https://www.protocols.io/

Data repositoriese

Figshare https://figshare.com/

Open Science Framework https://osf.io/

Zenodo https://zenodo.org

a Authors are advised to contact their target journal regarding submission of systematic review protocols.
b Registration is restricted to approved review projects.
c The JBI registry lists review projects currently underway by JBI-affiliated entities. These records include a review’s title, primary author, research question, and PICO
elements. JBI recommends that authors register eligible protocols with PROSPERO.
d See Pieper and Rombey137 for detailed characteristics of these five registries.
e See Pieper and Rombey137 for other systematic review data repository options.
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equally trustworthy148; however, the only way to
formally probe for the potential of such biases is to
consider all languages in the initial search. The gray
literature and a search of trials may also reveal im-
portant details about topics that would otherwise be
missed.149–151 Again, inclusiveness will allow review
authors to investigate whether results differ in gray
literature and trials.41,151–153

Authors should make every attempt to complete
their review within one year as that is the likely
viable life of a search.1 If that is not possible, the
search should be updated close to the time of com-
pletion.154 Different research topics may warrant
less of a delay, for example, in rapidly changing
fields (as in the case of the COVID-19 pandemic),
even one month may radically change the available
evidence.

Excluded studies
AMSTAR-2 requires authors to provide references
for any studies excluded at the full-text phase of
study selection along with reasons for exclusion; this
allows readers to feel confident that all relevant
literature has been considered for inclusion and that
exclusions are defensible.

Risk of bias assessment of included studies
The design of the studies included in a systematic
review (eg, RCT, cohort, case series) should not be
equated with appraisal of its RoB. To meet AM-
STAR-2 and ROBIS standards, systematic review
authors must examine RoB issues specific to the
design of each primary study they include as evi-
dence. It is unlikely that a single RoB appraisal tool
will be suitable for all research designs. In addition
to tools for randomized and non-randomized stu-
dies, specific tools are available for evaluation of
RoB in case reports and case series82 and single-
case experimental designs.155,156 Note the RoB tools
selected must meet the standards of the appraisal
tool used to judge the conduct of the review. For
example, AMSTAR-2 identifies four sources of bias
specific to RCTs and NRSI that must be addressed
by the RoB tool(s) chosen by the review authors. The
Cochrane RoB-2157 tool for RCTs and ROBINS-I158

for NRSI for RoB assessment meet the AMSTAR-2
standards. Appraisers on the review team should not
modify any RoB tool without complete transparency
and acknowledgment that they have invalidated
the interpretation of the tool as intended by its

developers.159 Conduct of RoB assessments is not
addressed in AMSTAR-2; to meet ROBIS standards,
two independent reviewers should complete RoB
assessments of included primary studies.

Implications of the RoB assessments must be
explicitly discussed and considered in the conclu-
sions of the review. Discussion of the overall
RoB of included studies may consider the weight
of the studies at high RoB, the importance of the
sources of bias in the studies being summarized,
and if their importance differs in relationship to
the outcomes reported. If a meta-analysis is per-
formed, serious concerns for RoB of individual
studies should be accounted for in these results
as well. If the results of the meta-analysis for a
specific outcome change when studies at high
RoB are excluded, readers will have a more accu-
rate understanding of this body of evidence. How-
ever, while investigating the potential impact of
specific biases is a useful exercise, it is important
to avoid over-interpretation, especially when there
are sparse data.

Synthesis methods for quantitative data
Syntheses of quantitative data reported by primary
studies are broadly categorized as one of two types:
meta-analysis, and synthesis without meta-analysis
(Table 4.4). Before deciding on one of these meth-
ods, authors should seek methodological advice
about whether reported data can be transformed or
used in other ways to provide a consistent effect
measure across studies.160,161

Meta-analysis
Systematic reviews that employ meta-analysis
should not be referred to simply as “meta-ana-
lyses.” The term meta-analysis strictly refers to a
specific statistical technique used when study effect
estimates and their variances are available, yield-
ing a quantitative summary of results. In general,
methods for meta-analysis involve use of a weight-
ed average of effect estimates from two or more
studies. If considered carefully, meta-analysis in-
creases the precision of the estimated magnitude
of effect and can offer useful insights about hetero-
geneity and estimates of effects. We refer to stan-
dard references for a thorough introduction and
formal training.165–167

There are three common approaches to meta-
analysis in current health care–related systematic
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reviews (Table 4.4). Aggregate meta-analyses is the
most familiar to authors of evidence syntheses and
their end users. This standardmeta-analysis combines
data on effect estimates reported by studies that in-
vestigate similar research questions involving direct
comparisons of an intervention and comparator.
Results of these analyses provide a single summary
intervention effect estimate. If the included studies in
a systematic review measure an outcome differently,
their reported results may be transformed to make
them comparable.161 Forest plots visually present es-
sential information about the individual studies and
the overall pooled analysis (see Supplemental File 4
for details: http://links.lww.com/SRX/A15).

Less familiar and more challenging meta-analyti-
cal approaches used in secondary research include
individual participant data (IPD) and network meta-
analyses (NMA); PRISMA extensions provide re-
porting guidelines for both.117,118 In IPD, the raw
data on each participant from each eligible study
are re-analyzed as opposed to the study-level data
analyzed in aggregate data meta-analyses.168 This

may offer advantages, including the potential for
limiting concerns about bias and allowing more
robust analyses.163 As suggested by the description
on Table 4.4, NMA is a complex statistical ap-
proach. It combines aggregate data169 or IPD170 for
effect estimates from direct and indirect comparisons
reported in two or more studies of three or more
interventions. This makes it a potentially powerful
statistical tool; while multiple interventions are ty-
pically available to treat a condition, few have been
evaluated in head-to-head trials.171 Both IPD and
NMA facilitate a broader scope, and potentially
provide more reliable and/or detailed results;
however, compared to standard aggregate data
meta-analyses, their methods are more complicated,
time-consuming, and resource-intensive, and they
have their own biases, so one needs sufficient fund-
ing, technical expertise, and preparation to employ
them successfully.41,172,173

Several items in AMSTAR-2 and ROBIS address
meta-analysis; thus, understanding the strengths,
weaknesses, assumptions, and limitations of methods

Table 4.4: Common methods for quantitative synthesis

Methods Statistical technique Reported data Presentation

Meta-analysis

Aggregate dataa

Individual

participant datac

Weighted average of effect estimates Pairwise comparisons of effect estimates, CI

Overall effect estimate, CI, P value

Evaluation of heterogeneity

Forest plotb with summary

statistic for average effect

estimate

Networka Variabled The interventions, which are compared

directly versus indirectly

Network diagram or graph,

tabular presentations

Comparisons of relative effects between any

pair of interventions

Effect estimates for intervention

pairings

Summary relative effects for pair-wise

comparisons with evaluations of

inconsistency and heterogeneity

Forest plot, other methods

Treatment rankings (ie, probability that an

intervention is among the best options)

Rankogram plot

Synthesis without

meta-analysise
Summarizing effect estimates from separate

studies (without combination that would provide

an average effect estimate)

Range and distribution of observed effects

such as median, interquartile range, range

Box-and-whisker plot, bubble

plot

Forest plot (without summary

effect estimate)

Combining P values Combined P value, number of studies Albatross plot (study sample size

against P values per outcome)

Vote counting by direction of effect (eg, favors

intervention over the comparator)

Proportion of studies with an effect in the

direction of interest, CI, P value

Harvest plot, effect direction plot

CI, confidence interval (or credible interval, if analysis is done in Bayesian framework).
a See text for descriptions of the types of data combined in each of these approaches.
b See Supplementary File 4 for guidance on the structure and presentation of forest plots.
c General approach is similar to aggregate data meta-analysis but there are substantial differences relating to data collection and checking and analysis.162 This approach to
syntheses is applicable to intervention, diagnostic, and prognostic systematic reviews.163
d Examples include meta-regression, hierarchical, and multivariate approaches.164
e In-depth guidance and illustrations of these methods are provided in Chapter 12 of the Cochrane Handbook.160
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for meta-analyses is important. According to the
standards of both tools, plans for a meta-analysis
must be addressed in the review protocol, including
reasoning, description of the type of quantitative data
to be synthesized, and the methods planned for com-
bining the data. This should not consist of stock
statements describing conventional meta-analysis
techniques; rather, authors are expected to anticipate
issues specific to their research questions. Concern for
the lack of training in meta-analysis methods among
systematic review authors cannot be overstated.
For those with training, the use of popular software
(eg, RevMan,174 MetaXL,175 JBI SUMARI176) may
facilitate exploration of these methods; however, such
programs cannot substitute for the accurate interpre-
tation of the results of meta-analyses, especially for
more complex meta-analytical approaches.

Synthesis without meta-analysis
There are varied reasons a meta-analysis may not
be appropriate or desirable.160,161 Syntheses that
informally use statistical methods other than meta-
analysis are variably referred to as descriptive, nar-
rative, or qualitative syntheses or summaries; these
terms are also applied to syntheses that make no
attempt to statistically combine data from individual
studies. However, use of such imprecise terminology
is discouraged; in order to fully explore the results of
any type of synthesis, some narration or description
is needed to supplement the data visually presented
in tabular or graphic forms.63,177 In addition, the
term “qualitative synthesis” is easily confused with
a synthesis of qualitative data in a qualitative or
mixed methods review. “Syntheses without meta-
analysis” is currently the preferred description of
other ways to combine quantitative data from two
or more studies. Use of this specific terminology
when referring to these types of syntheses also im-
plies the application of formal methods (Table 4.4).

Methods for syntheses without meta-analysis in-
volve structured presentations of the data in any
tables and plots. In comparison to narrative descrip-
tions of each study, these are designed to more effec-
tively and transparently show patterns and convey
detailed information about the data; they also allow
informal exploration of heterogeneity.178 In addition,
acceptable quantitative statistical methods (Table 4.4)
are formally applied; however, it is important to re-
cognize these methods have significant limitations
for the interpretation of the effectiveness of an

intervention.160 Nevertheless, when meta-analysis is
not possible, the application of these methods is less
prone to bias compared with an unstructured narra-
tive description of included studies.178,179

Vote counting is commonly used in systematic
reviews and involves a tally of studies reporting re-
sults that meet some threshold of importance applied
by review authors. Until recently, it has not typically
been identified as a method for synthesis without
meta-analysis. Guidance on an acceptable vote count-
ing method based on direction of effect is currently
available160 and should be used instead of narrative
descriptions of such results (eg, “more than half the
studies showed improvement”; “only a few studies
reported adverse effects”; “7 out of 10 studies favored
the intervention”). Unacceptable methods include
vote counting by statistical significance or magni-
tude of effect or some subjective rule applied by the
authors.

AMSTAR-2 and ROBIS standards do not expli-
citly address conduct of syntheses without meta-
analysis, although AMSTAR-2 items 13 and 14
might be considered relevant. Guidance for the com-
plete reporting of syntheses without meta-analysis
for systematic reviews of interventions is available in
the Synthesis without Meta-analysis (SWiM) guide-
line180 and methodological guidance is available in
the Cochrane Handbook.160,181

Recommendations
Familiarity with AMSTAR-2 and ROBIS makes sense
for authors of systematic reviews as these appraisal
tools will be used to judge their work; however,
training is necessary for authors to truly appreciate
and apply methodological rigor.Moreover, judgment
of the potential contribution of a systematic review to
the current knowledge base goes beyond meeting the
standards of AMSTAR-2 and ROBIS. These tools do
not explicitly address some crucial concepts involved
in the development of a systematic review; this further
emphasizes the need for author training.

We recommend that systematic review authors
incorporate specific practices or exercises when
formulating a research question at the protocol
stage, These should be designed to raise the review
team’s awareness of how to prevent research and
resource waste84,130 and to stimulate careful contem-
plation of the scope of the review.30 Authors’ train-
ing should also focus on justifiably choosing a
formal method for the synthesis of quantitative
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and/or qualitative data from primary research; both
types of data require specific expertise. For typical
reviews that involve syntheses of quantitative data,
statistical expertise is necessary, initially for deci-
sions about appropriate methods,160,161 and then
to inform any meta-analyses167 or other statistical
methods applied.160

Part 5. Rating overall certainty of evidence

Report of an overall certainty of evidence assessment
in a systematic review is an important new reporting
standard of the updated PRISMA 2020 guidelines.93

Systematic review authors are well acquainted with
assessing RoB in individual primary studies, but
much less familiar with assessment of overall cer-
tainty across an entire body of evidence. Yet a reliable
way to evaluate this broader concept is now recog-
nized as a vital part of interpreting the evidence.

Background
Historical systems for rating evidence are based on
study design and usually involve hierarchical levels
or classes of evidence that use numbers and/or letters
to designate the level/class. These systems were
endorsed by various EBM-related organizations.
Professional societies and regulatory groups then
widely adopted them, often with modifications for
application to the available primary research base in
specific clinical areas. In 2002, a report issued by the
AHRQ identified 40 systems to rate quality of a
body of evidence.182 A critical appraisal of systems
used by prominent health care organizations pub-
lished in 2004 revealed limitations in sensibility,
reproducibility, applicability to different questions,
and usability to different end users.183 Persistent use
of hierarchical rating schemes to describe overall
quality continues to complicate the interpretation
of evidence. This is indicated by recent reports of
poor interpretability of systematic review results by
readers184–186 and misleading interpretations of the
evidence related to the “spin” systematic review
authors may put on their conclusions.50,187

Recognition of the shortcomings of hierarchical
rating systems raised concerns that misleading clinical
recommendations could result even if based on a
rigorous systematic review. In addition, the number
and variability of these systems were considered ob-
stacles to quick and accurate interpretations of the
evidence by clinicians, patients, and policymakers.183

These issues contributed to the development of the
GRADE approach. An international working group,
that continues to actively evaluate and refine it, first
introduced GRADE in 2004.188 Currently more than
110 organizations from 19 countries around the
world have endorsed or are using GRADE.189

GRADE approach to rating overall certainty
GRADE offers a consistent and sensible approach for
two separate processes: rating the overall certainty of
a body of evidence and the strength of recommenda-
tions. The former is the expected conclusion of a
systematic review, while the latter is pertinent to
the development of CPGs. As such, GRADE provides
a mechanism to bridge the gap from evidence
synthesis to application of the evidence for informed
clinical decision-making.27,190 We briefly examine
the GRADE approach but only as it applies to rating
overall certainty of evidence in systematic reviews.

In GRADE, use of “certainty” of a body of evi-
dence is preferred over the term “quality.”191 Cer-
tainty refers to the level of confidence systematic
review authors have that, for each outcome, an effect
estimate represents the true effect. The GRADE ap-
proach to rating confidence in estimates begins with
identifying the study type (RCT or NRSI) and then
systematically considers criteria to rate the certainty
of evidence up or down (Table 5.1).

This process results in assignment of one of the
four GRADE certainty ratings to each outcome;
these are clearly conveyed with the use of basic
interpretation symbols (Table 5.2).192 Notably,
when multiple outcomes are reported in a systematic
review, each outcome is assigned a unique certainty
rating; thus different levels of certainty may exist in
the body of evidence being examined.

GRADE’s developers acknowledge some subjec-
tivity is involved in this process.193 In addition, they
emphasize that both the criteria for rating evidence up
and down (Table 5.1) as well as the four overall
certainty ratings (Table 5.2) reflect a continuum as
opposed to discrete categories.194 Consequently, de-
ciding whether a study falls above or below the
threshold for rating up or down may not be straight-
forward, and preliminary overall certainty ratings
may be intermediate (eg, between low andmoderate).
Thus, the proper application of GRADE requires
systematic review authors to take an overall view
of the body of evidence and explicitly describe the
rationale for their final ratings.
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Advantages of GRADE
Outcomes important to the individuals who experi-
ence the problem of interest maintain a prominent
role throughout the GRADE process.191 These out-
comes must inform the research questions (eg, PICO
[population, intervention, comparator, outcome])
that are specified a priori in a systematic review
protocol. Evidence for these outcomes is then inves-
tigated and each critical or important outcome is
ultimately assigned a certainty of evidence as the
end point of the review. Notably, limitations of the
included studies have an impact at the outcome level.
Ultimately, the certainty ratings for each outcome
reported in a systematic review are considered by
guideline panels. They use a different process to
formulate recommendations that involves assess-
ment of the evidence across outcomes.201 It is beyond
our scope to describe the GRADE process for for-
mulating recommendations; however, it is critical to
understand how these 2 outcome-centric concepts of
certainty of evidence in the GRADE framework are
related and distinguished. An in-depth illustration
using examples from recently published evidence
syntheses and CPGs is provided in Supplemental File
5A (Table SF5A-1): http://links.lww.com/SRX/A16.

The GRADE approach is applicable irrespective of
whether the certainty of the primary research evi-
dence is high or very low; in some circumstances,
indirect evidence of higher certainty may be consid-
ered if direct evidence is unavailable or of low cer-
tainty.27 In fact, most interventions and outcomes in
medicine have low or very low certainty of evidence
based on GRADE and there seems to be no major
improvement over time.202,203 This is still a very im-
portant (even if sobering) realization for calibrating
our understanding of medical evidence. A major ap-
peal of the GRADE approach is that it offers a com-
mon framework that enables authors of evidence

syntheses to make complex judgments about evidence
certainty and to convey these with unambiguous ter-
minology. This prevents some common mistakes
made by review authors, including overstating results
(or under-reporting harms)187 and making recom-
mendations for treatment. This is illustrated in Table
SF5A-2 (Supplemental File 5A: http://links.lww.com/
SRX/A16), which compares the concluding state-
ments made about overall certainty in a systematic
review with and without application of the GRADE
approach.

Theoretically, application of GRADE should im-
prove consistency of judgments about certainty of
evidence, both between authors and across systematic
reviews. In one empirical evaluation conducted by
the GRADE Working Group, interrater reliability
of two individual raters assessing certainty of the
evidence for a specific outcome increased from ~0.3
without using GRADE to ~0.7 by using GRADE.204

However, others report variable agreement among
those experienced in GRADE assessments of evidence
certainty.190 Like any other tool, GRADE requires
training in order to be properly applied. The intrica-
cies of the GRADE approach and the necessary sub-
jectivity involved suggest that improving agreement
may require strict rules for its application; alterna-
tively, use of general guidance and consensus among
review authors may result in less consistency but
provide important information for the end user.190

GRADE caveats
Simply invoking “the GRADE approach” does not
automatically ensure GRADE methods were em-
ployed by authors of a systematic review (or devel-
opers of a CPG). Table 5.3 lists the criteria the
GRADE Working Group has established for
this purpose. These criteria highlight the specific

Table 5.1: GRADE criteria for rating certainty of
evidence

Reasons for rating downa Reasons for rating up195,b

Risk of bias196 Large magnitude of effect

Imprecision197 Dose-response gradient

Inconsistency198 All residual confounding would decrease

magnitude of effect (in situations with an

effect)
Indirectness199

Publication bias200

a Applies to randomized studies.
b Applies to non-randomized studies.

Table 5.2: GRADE certainty ratings and their
interpretation symbolsa

⊕⊕⊕⊕ High: We are very confident that the true effect lies close to that of the

estimate of the effect.

⊕⊕⊕J Moderate: We are moderately confident in the effect estimate: the

true effect is likely to be close to the estimate of the effect, but there is a

possibility that it is substantially different.

⊕⊕JJ Low: Our confidence in the effect estimate is limited: the true effect

may be substantially different from the estimate of the effect.

⊕JJJ Very low: We have very little confidence in the effect estimate: the

true effect is likely to be substantially different from the estimate of effect.

a Adapted from the GRADE Handbook192
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terminology and methods that apply to rating the
certainty of evidence for outcomes reported in a
systematic review,191 which is different from rating
overall certainty across outcomes considered in the
formulation of recommendations.205 Modifications
of standard GRADE methods and terminology are
discouraged as these may detract from GRADE’s
objectives to minimize conceptual confusion and
maximize clear communication.206

Nevertheless, GRADE is prone to misapplica-
tions,207,208 which can distort a systematic review’s
conclusions about the certainty of evidence. System-
atic review authors without proper GRADE training
are likely to misinterpret the terms “quality” and
“grade” and to misunderstand the constructs as-
sessed by GRADE versus other appraisal tools. For
example, review authors may reference the standard
GRADE certainty ratings (Table 5.2) to describe
evidence for their outcome(s) of interest. However,
these ratings are invalidated if authors omit or
inadequately perform RoB evaluations of each in-
cluded primary study. Such deficiencies in RoB as-
sessments are unacceptable but not uncommon, as
reported in methodological studies of systematic
reviews and overviews.104,186,209,210 GRADE ratings
are also invalidated if review authors do not for-
mally address and report on the other criteria
(Table 5.1) necessary for a GRADE certainty rating.

Other caveats pertain to application of a GRADE
certainty of evidence rating in various types of evi-
dence syntheses. Current adaptations of GRADE are
described in Supplemental File 5B (http://links.lww.
com/SRX/A17) and included on Table 6.3, which is
introduced in the next section.

Recommendations
The expected culmination of a systematic review
should be a rating of overall certainty of a body of
evidence for each outcome reported. The GRADE
approach is recommended for making these judg-
ments for outcomes reported in systematic reviews
of interventions and can be adapted for other types of
reviews. This represents the initial step in the process
of making recommendations based on evidence
syntheses. Peer reviewers should ensure authors meet
the minimal criteria for supporting the GRADE ap-
proach when reviewing any evidence synthesis that
reports certainty ratings derived using GRADE.
Authors and peer reviewers of evidence syntheses
unfamiliar with GRADE are encouraged to seek for-
mal training and take advantage of the resources
available on the GRADE website.211,212

Part 6. Concise Guide to best practices

Accumulating data in recent years suggest that many
evidence syntheses (with or without meta-analysis)
are not reliable. This relates in part to the fact
that their authors, who are often clinicians, can be
overwhelmed by the plethora of ways to evaluate
evidence. They tend to resort to familiar but often
inadequate, inappropriate, or obsolete methods and
tools and, as a result, produce unreliable reviews.
These manuscripts may not be recognized as such
by peer reviewers and journal editors who may
disregard current standards. When such a systematic
review is published or included in a CPG, clinicians
and stakeholders tend to believe that it is trust-
worthy. A vicious cycle in which inadequate meth-
odology is rewarded and potentially misleading
conclusions are accepted is thus supported. There is
no quick or easy way to break this cycle; however,
increasing awareness of best practices among all
these stakeholder groups, who often have minimal
(if any) training in methodology, may begin to miti-
gate it. This is the rationale for inclusion of Parts 2
through 5 in this guidance document. These sections
present core concepts and important methodological
developments that inform current standards and rec-
ommendations. We conclude by taking a direct and
practical approach.

Inconsistent and imprecise terminology used
in the context of development and evaluation of
evidence syntheses is problematic for authors,
peer reviewers and editors, and may lead to the

Table 5.3: Criteria for using GRADE in a
systematic reviewa

1. The certainty in the evidence (also known as quality of evidence or

confidence in the estimates) should be defined consistently with the definitions

used by the GRADE Working Group.

2. Explicit consideration should be given to each of the GRADE domains for

assessing the certainty in the evidence (although different terminology may be

used).

3. The overall certainty in the evidence should be assessed for each important

outcome using four or three categories (such as high, moderate, low, and/or

very low) and definitions for each category that are consistent with the

definitions used by the GRADE Working Group.

4. Evidence summaries … should be used as the basis for judgments about the

certainty in the evidence.

a Adapted from the GRADE Working Group206; this list does not contain the addi-
tional criteria that apply to the development of a clinical practice guideline.
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application of inappropriate methods and tools.
In response, we endorse use of the basic terms
(Table 6.1) defined in the PRISMA 2020 state-
ment.93 In addition, we have identified several
problematic expressions and nomenclature. In
Table 6.2, we compile suggestions for preferred
terms less likely to be misinterpreted.

We also propose a Concise Guide (Table 6.3)
that summarizes the methods and tools re-
commended for the development and evaluation of
nine types of evidence syntheses. Suggestions for
specific tools are based on the rigor of their de-
velopment as well as the availability of detailed
guidance from their developers to ensure their
proper application. The formatting of the Concise
Guide addresses a well-known source of confusion
by clearly distinguishing the underlying method-
ological constructs that these tools were designed

to assess. Important clarifications and explanations
follow in the guide’s footnotes; associated websites,
if available, are listed in Supplemental File 6: http://
links.lww.com/SRX/A18.

To encourage uptake of best practices, journal
editors may consider adopting or adapting the Con-
cise Guide in their instructions to authors and peer
reviewers of evidence syntheses. Given the evolving
nature of evidence synthesis methodology, the sug-
gested methods and tools are likely to require regular
updates. Authors of evidence syntheses should mon-
itor the literature to ensure they are employing cur-
rent methods and tools. Some types of evidence
syntheses (eg, rapid, economic, methodological)
are not included in the Concise Guide; for these,
authors are advised to obtain recommendations for
acceptable methods by consulting with their target
journal.

Table 6.2: Terminology suggestions for health
care–related evidence syntheses.

Preferred Potentially problematic

Evidence synthesis with meta-

analysis

Systematic review with meta-analysis

Meta-analysis

Overview or umbrella review Systematic review of systematic

reviews

Review of reviews

Meta-review

Randomized Experimental

Non-randomized Observational

Single case experimental design Single-subject research

N-of-1 design

Case report or case series Descriptive study

Methodological quality Quality

Certainty of evidence Quality of evidence

Grade of evidence

Level of evidence

Strength of evidence

Qualitative systematic review Qualitative synthesis

Synthesis of qualitative dataa Qualitative synthesis

Synthesis without meta-analysis Narrative synthesisb, narrative

summary

Qualitative synthesis

Descriptive synthesis, descriptive

summary

a For example, meta-aggregation, meta-ethnography, critical interpretative syn-
thesis, realist synthesis.
b This term may best apply to the synthesis in a mixed methods systematic review
in which data from different types of evidence (eg, qualitative, quantitative,
economic) are summarized.64

Table 6.1: Terms relevant to the reporting of
health care–related evidence synthesesa

Systematic review: A review that uses explicit, systematic methods to collate

and synthesize findings of studies that address a clearly formulated question.

Statistical synthesis: The combination of quantitative results of two or more

studies. This encompasses meta-analysis of effect estimates and other methods,

such as combining P values, calculating the range and distribution of observed

effects, and vote counting based on the direction of effect.

Meta-analysis of effect estimates: A statistical technique used to synthesize

results when study effect estimates and their variances are available, yielding a

quantitative summary of results.

Outcome: An event or measurement collected for participants in a study (such

as quality of life, mortality).

Result: The combination of a point estimate (such as a mean difference, risk

ratio or proportion) and a measure of its precision (such as a confidence/

credible interval) for a particular outcome.

Report: A document (paper or electronic) supplying information about a

particular study. It could be a journal article, preprint, conference abstract,

study register entry, clinical study report, dissertation, unpublished manuscript,

government report, or any other document providing relevant information.

Record: The title or abstract (or both) of a report indexed in a database or

website (such as a title or abstract for an article indexed in MEDLINE). Records

that refer to the same report (such as the same journal article) are “duplicates”;
however, records that refer to reports that are merely similar (such as a similar

abstract submitted to two different conferences) should be considered unique.

Study: An investigation, such as a clinical trial, that includes a defined group of

participants and one or more interventions and outcomes. A “study” might

have multiple reports. For example, reports could include the protocol,

statistical analysis plan, baseline characteristics, results for the primary

outcome, results for harms, results for secondary outcomes, and results for

additional mediator and moderator analyses.

a From Page and colleagues93
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Table 6.3: Concise guide to best practices for evidence syntheses, version 1.0a

Resources Intervention Diagnostic Prognostic

Qualitative

or mixed

methods

Prevalence and

incidence

Etiology and

risk

Measurement

properties

Overviews (umbrella

reviews) Scoping reviews

Methodological

guidance

Cochraneb,

JBI

Cochrane,

JBI

Cochrane Cochrane,

JBI

JBI JBI JBI Cochrane, JBI JBI

Reportingc

Protocol

Systematic review

Synthesis without

meta-analysis

PRISMA-P116 PRISMA-P PRISMA-P PRISMA-P PRISMA-P PRISMA-P PRISMA-P PRISMA-P PRISMA-P

PRISMA

2020112
PRISMA-

DTA120

PRISMA 2020 eMERGe213,d

ENTREQ
214,d

PRISMA 2020 PRISMA 2020 PRISMA 2020 PRIOR215 PRISMA-ScR121

SWiM180 SWiMe SWiMe SWiMe SWiMe

RoB assessment of

included studiesf
For RCTs:

Cochrane

RoB2157

For NRSI:
ROBINS-I158

Other
primary

researchg

QUADAS-

2216
Factor review QUIPS217

Model review
PROBAST65

CASP

qualitative

checklist218

JBI critical
appraisal
checklist219,h

JBI checklist for

studies

reporting

prevalence

data220

For NRSI:

ROBINS-I158

Other primary
researchg

COSMIN RoB

Checklist67
AMSTAR-26 or ROBIS4 Not requiredi

Overall level of

evidence certainty

GRADE27 GRADE

adaptationj
GRADE adaptationk CERQual221

ConQual222,l
GRADE

adaptationm
Risk factorsn GRADE

adaptationo
GRADE (for

intervention reviews)

Risk factorsn

Not applicable

AMSTAR, A MeaSurement Tool to Assess Systematic Reviews; CASP, Critical Appraisal Skills Programme; CERQual, Confidence in the Evidence from Reviews of Qualitative research; ConQual, Establishing Confidence in the
output of Qualitative research synthesis; COSMIN, COnsensus-based Standards for the selection of health Measurement Instruments; DTA, diagnostic test accuracy; eMERGe, meta-ethnography reporting guidance; ENTREQ,
enhancing transparency in reporting the synthesis of qualitative research; GRADE, Grading of Recommendations Assessment, Development and Evaluation; NRSI, non-randomized studies of interventions; P, protocol; PRIOR,
Preferred Reporting Items for Overviews of Reviews; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; PROBAST, Prediction model Risk Of Bias ASsessment Tool; QUADAS, quality assessment of
studies of diagnostic accuracy included in systematic reviews; QUIPS, Quality In Prognosis Studies; RCT, randomized controlled trial; RoB, risk of bias; ROBINS-I, Risk Of Bias In Non-randomised Studies of Interventions; ROBIS,
Risk of Bias in Systematic Reviews; ScR, scoping review; SWiM, systematic review without meta-analysis.

a Superscript numbers represent citations provided in the main reference list. Supplemental File 6 lists links to available online resources for the methods and tools included in the Concise Guide.
b The MECIR manual30 provides Cochrane’s specific standards for both reporting and conduct of intervention systematic reviews and protocols.
c Editorial and peer reviewers can evaluate completeness of reporting in submitted manuscripts using these tools. Authors may be required to submit a self-reported checklist for the applicable tools.
d The decision flowchart described by Flemming and colleagues223 is recommended for guidance on how to choose the best approach to reporting for qualitative reviews.
e SWiM was developed for intervention studies reporting quantitative data. However, if there is not a more directly relevant reporting guideline, SWiM may prompt reviewers to consider the important details to report.
(Personal Communication via email, Mhairi Campbell, 14 Dec 2022).
f JBI recommends their own tools for the critical appraisal of various quantitative primary study designs included in systematic reviews of intervention effectiveness, prevalence and incidence, and etiology and risk as well as
for the critical appraisal of systematic reviews included in umbrella reviews. However, except for the JBI checklists for studies reporting prevalence data and qualitative research, the development, validity, and reliability of
these tools are not well documented.
g Studies that are not RCTs or NRSI require tools developed specifically to evaluate their design features. Examples include single case experimental design155,156 and case reports and series.82
h The evaluation of methodological quality of studies included in a synthesis of qualitative research is debatable.224 Authors may select a tool appropriate for the type of qualitative synthesis methodology employed. The CASP
Qualitative Checklist218 is an example of a published, commonly used tool that focuses on assessment of the methodological strengths and limitations of qualitative studies. The JBI Critical Appraisal Checklist for Qualitative
Research219 is recommended for reviews using a meta-aggregative approach.
i Consider including risk of bias assessment of included studies if this information is relevant to the research question; however, scoping reviews do not include an assessment of the overall certainty of a body of evidence.
j Guidance available from the GRADE Working Group225,226; also recommend consultation with the Cochrane diagnostic methods group.
k Guidance available from the GRADE Working Group227; also recommend consultation with Cochrane prognostic methods group.
l Used for syntheses in reviews with a meta-aggregative approach.224
m Chapter 5 in the JBI Manual for Evidence Synthesis offers guidance on how to adapt GRADE to prevalence and incidence reviews.69
n Janiaud and colleagues suggest criteria for evaluating evidence certainty for meta-analyses of non-randomized studies evaluating risk factors.228
o The COSMIN user manual provides details on how to apply GRADE in systematic reviews of measurement properties.229
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Conclusion

We encourage the appropriate and informed use of
the methods and tools discussed throughout this
commentary and summarized in the Concise Guide
(Table 6.3). However, we caution against their ap-
plication in a perfunctory or superficial fashion. This
is a common pitfall among authors of evidence
syntheses, especially as the standards of such tools
become associated with acceptance of a manuscript
by a journal. Consequently, published evidence
syntheses may show improved adherence to the re-
quirements of these tools without necessarily making
genuine improvements in their performance.

In line with our main objective, the suggested tools
in the Concise Guide address the reliability of evi-
dence syntheses; however, we recognize that the uti-
lity of systematic reviews is an equally important
concern. An unbiased and thoroughly reported evi-
dence synthesis may still not be highly informative
if the evidence itself that is summarized is sparse,
weak and/or biased.24 Many intervention systematic
reviews, including those developed by Cochrane203

and those applying GRADE,202 ultimately find no
evidence, or find the evidence to be inconclusive
(eg, “weak,” “mixed,” or of “low certainty”). This
often reflects the primary research base; however, it is
important to know what is known (or not known)
about a topic when considering an intervention for
patients and discussing treatment options with them.

Alternatively, the frequency of “empty” and incon-
clusive reviews published in the medical literature
may relate to limitations of conventional methods
that focus on hypothesis testing; these have empha-
sized the importance of statistical significance in pri-
mary research and effect sizes from aggregate meta-
analyses.183 It is becoming increasingly apparent that
this approachmay not be appropriate for all topics.130

Development of the GRADE approach has facilitated
a better understanding of significant factors (beyond
effect size) that contribute to the overall certainty of
evidence. Other notable responses include the devel-
opment of integrative synthesis methods for the eva-
luation of complex interventions,230,231 the incorpora-
tion of crowdsourcing and machine learning into
systematic review workflows (eg the Cochrane Evi-
dence Pipeline),2 the shift in paradigm to living sys-
temic review and NMA platforms,232,233 and the pro-
posal of a new evidence ecosystem that fosters
bidirectional collaborations and interactions among

a global network of evidence synthesis stake-
holders.234 These evolutions in data sources and
methods may ultimately make evidence syntheses
more streamlined, less duplicative, and more impor-
tantly, they may be more useful for timely policy
and clinical decision-making; however, that will
only be the case if they are rigorously reported and
conducted.

We look forward to others’ ideas and proposals
for the advancement of methods for evidence synth-
eses. For now, we encourage dissemination and
uptake of the currently accepted best tools and prac-
tices for their development and evaluation; at the
same time, we stress that uptake of appraisal tools,
checklists, and software programs cannot substitute
for proper education in the methodology of evidence
syntheses and meta-analysis. Authors, peer re-
viewers, and editors must strive to make accurate
and reliable contributions to the present evidence
knowledge base; online alerts, upcoming techno-
logy, and accessible education may make this more
feasible than ever before. Our intention is to improve
the trustworthiness of evidence syntheses across
disciplines, topics, and types of evidence syntheses.
All of us must continue to study, teach, and act
cooperatively for that to happen.
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