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Abstract

Background: Overviews of systematic reviews (SRs) attempt to systematically retrieve and summarise the results

of multiple systematic reviews. This is the second of two papers from a study aiming to develop a comprehensive
evidence map of the methods used in overviews. Our objectives were to (a) develop a framework of methods for
conducting, interpreting and reporting overviews (stage I)—the Methods for Overviews of Reviews (MOoR)
framework—and (b) to create an evidence map by mapping studies that have evaluated overview methods to
the framework (stage Il). In the first paper, we reported findings for the four initial steps of an overview (specification of
purpose, objectives and scope; eligibility criteria; search methods; data extraction). In this paper, we report the remaining
steps: assessing risk of bias; synthesis, presentation and summary of the findings; and assessing certainty of the evidence
arising from the overview.

Methods: In stage |, we identified cross-sectional studies, guidance documents and commentaries that described
methods proposed for, or used in, overviews. Based on these studies, we developed a framework of possible methods
for overviews, categorised by the steps in conducting an overview. Multiple iterations of the framework were discussed
and refined by all authors. In stage Il, we identified studies evaluating methods and mapped these evaluations to the
framework.

Results: Forty-two stage | studies described methods relevant to one or more of the latter steps of an overview. Six
studies evaluating methods were included in stage Il. These mapped to steps involving (i) the assessment of risk of bias
(RoB) in SRs (two SRs and three primary studies, all reporting evaluation of RoB tools) and (ii) the synthesis, presentation
and summary of the findings (one primary study evaluating methods for measuring overlap).

Conclusion: Many methods have been described for use in the latter steps in conducting an overview; however,
evaluation and guidance for applying these methods is sparse. The exception is RoB assessment, for which a multitude
of tools exist—several with sufficient evaluation and guidance to recommend their use. Evaluation of other methods is
required to provide a comprehensive evidence map.
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Background

Overviews of systematic reviews aim to systematically
retrieve, critically appraise and synthesise the results of
multiple systematic reviews (SRs) [1]. Overviews of reviews
(also called umbrella reviews, meta-reviews, reviews of
reviews; but referred to in this paper as ‘overviews’ [2])
have grown in number in recent years, largely in response
to the increasing number of SRs [3]. Overviews have many
purposes including mapping the available evidence and
identifying gaps in the literature, summarising the effects
of the same intervention for different conditions or popu-
lations or examining reasons for discordance of findings
and conclusions across SRs [4—6]. A noted potential bene-
fit of overviews is that they can address a broader research
question than the constituent SRs, since overviews are able
to capitalise on previous SR efforts [7].

The steps and many of the methods used in the
conduct of SRs are directly transferrable to overviews. How-
ever, overviews involve unique methodological challenges
that primarily stem from a lack of alignment between the
PICO (Population, Intervention, Comparison, Outcome)
elements of the overview question and those of the included
SRs, and overlap, where the same primary studies contribute
data to multiple SRs [7]. For example, overlap can lead to
challenging scenarios such as how to deal with discordant
risk of bias assessments of the same primary studies across
SRs (often further complicated by the use of different risk of
bias/quality tools) or how to synthesize results from multiple
meta-analyses where the same studies contribute to more
than one pooled analysis. Authors need to plan for these
scenarios, which may require the application of different or
additional methods to those used in systematic reviews of
primary studies.

Two recent reviews of methods guidance for conducing
overviews found that there were important gaps in the
guidance on the conduct of overviews [8, 9]. The results of
our first paper—which identified methods for the initial
steps in conducting an overview and collated the evidence
on the performance of these methods [10]—aligned
with these findings. We further identified that there
was a lack of studies evaluating the performance of
overview methods and limited empirical evidence to
inform methods decision-making in overviews [10].

This paper is the second of two papers, which together,
aim to provide a comprehensive framework of overview
methods and the evidence underpinning these methods—
an evidence map of overview methods. In doing so, we
aim to help overview authors plan for common scenarios
encountered when conducting an overview and enable
prioritisation of methods development and evaluation.

Objectives
The objectives of this study were to (a) develop a com-
prehensive framework of methods that have been used,
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or may be used, in conducting, interpreting and reporting
overviews of systematic reviews of interventions (stage I)—
the Methods for Overviews of Reviews (MOOoR) framework;
(b) map studies that have evaluated these methods to the
framework (creating an evidence map of overview methods)
(stage II); and (c) identify unique methodological challenges
of overviews and methods proposed to address these.

In the first paper, we presented the methods framework,
along with the studies that had evaluated those methods
mapped to the framework (the evidence map) for the four
initial steps of conducting an overview: (a) specification of
the purpose, objectives and scope of the overview; (b) spe-
cification of the eligibility criteria; (c) search methods and
(d) data extraction methods [10]. In this second com-
panion paper, we present the methods framework and
evidence map for the subsequent steps in conducting
an overview: (e) assessment of risk of bias in SRs and
primary studies; (f) synthesis, presentation and summary
of the findings and (g) assessment of the certainty of
evidence arising from the overview (Fig. 1).

We use the term ‘methods framework’ (or equivalently,
‘framework of methods’) to describe the organising struc-
ture we have developed to group-related methods, and
against which methods evaluations can be mapped. The
highest level of this structure is the broad steps of
conducting an overview (e.g. synthesis, presentation
and summary of the findings). The methods framework,
together with the studies that have evaluated these
methods, form the evidence map of overview methods.

Methods

A protocol for this study has been published [11], and
the methods have been described in detail in the first
paper in the series [10]. The methods for the two research
stages (Fig. 2) are now briefly described, along with devia-
tions from the planned methods pertaining to this second
paper. A notable deviation from our protocol is that we
had planned to include the step ‘interpretation of findings
and drawing conclusions, but after reviewing the litera-
ture, felt that there was overlap between this step and the
‘assessment of certainty of the evidence arising from the
overview’ step, and so consolidated the identified methods
into the latter step.

Stage I: development and population of the framework of
methods

Search methods

Our main search strategy included searching MEDLINE
from 2000 onwards and the following methods collections:
Cochrane Methodology Register, Meth4ReSyn library,
Scientific Resource Center Methods library of the AHRQ
Effective Health Care Program and Cochrane Colloquium
abstracts. Searches were run on December 2, 2015 (see
Additional file 1 for search strategies). These searches
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were supplemented by methods articles we had identified
through a related research project, examination of ref-
erence lists of included studies, contact with authors of
conference posters, and citation searches (see Paper 1
[10] for details).

Eligibility criteria
We identified articles describing methods used, or rec-
ommended for use, in overviews of systematic reviews
of interventions.

Inclusion criteria:

(i) Articles describing methods for overviews of
systematic reviews of interventions

(ii) Articles examining methods used in a cross-section
or cohort of overviews

(iii) Guidance (e.g. handbooks and guidelines) for
undertaking overviews

(iv) Commentaries or editorials that discuss methods
for overviews

Exclusion criteria:

(i) Articles published in languages other than English

(ii) Articles describing methods for network meta-analysis

(iii) Articles exclusively about methods for overviews of
other review types (i.e. not of interventions)

We populated the framework with methods that are
different or additional to those required to conduct a SR
of primary research. Methods evaluated in the context of
other ‘overview’ products, such as guidelines, which are
of relevance to overviews, were included.

The eligibility criteria were piloted by three reviewers
independently on a sample of articles retrieved from the
search to ensure consistent application.

Study selection

Two reviewers independently reviewed the title, abstracts
and full text for their potential inclusion against the
eligibility criteria. Any disagreement was resolved by
discussion with a third reviewer. In instances where
there was limited or incomplete information regarding a
study’s eligibility (e.g. when only an abstract was available),
the study authors were contacted to request the full text
or further details.

Data extraction, coding and analysis

One author collected data from all included articles using
a pre-tested form; a second author collected data from a
50% sample of the articles.

Data collected on the characteristics of included studies
We collected data about the following: (i) the type of
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articles (coded as per our inclusion criteria), (ii) the main
contribution(s) of the article (e.g. critique of methods),
(iii) a precis of the methods or approaches described
and (iv) the data on which the article was based (e.g.
audit of methods used in a sample of overviews, author’s
experience).

Coding and analysis to develop the framework of
methods We coded the extent to which each article
described methods or approaches pertaining to each
step of an overview (i.e. mentioned without description,
described—insufficient detail to implement, described—
implementable). The subset of articles coded as providing
description were read by two authors (CL, SB or JM) who
independently drafted the framework for that step to
capture and categorise all available methods. We grouped
conceptually similar approaches together and extracted
examples to illustrate the options. Groups were labelled to
delineate the unique decision points faced when planning
each step of an overview (e.g. determine how to deal with
discordance across systematic review (SR)/meta-analyses
(MAs) and determine criteria for selecting SR/MAs,
where SR/MAs include overlapping studies). To ensure
comprehensiveness of the framework, methods were in-
ferred when a clear alternative existed to a reported method
(e.g. using tabular or graphical approaches to present dis-
cordance (6.2, Table 4)). The drafts and multiple iterations
of the framework for each step were discussed and refined
by all authors.

Stage lI: identification and mapping of evaluations of
methods

Search methods

In addition to the main searches outlined in the ‘Search
methods’ section for Stage I, we planned to undertake
purposive searches to locate ‘studies evaluating methods’
where the main searches were unlikely to have located
these evaluations. For this second paper, we undertook a
purposive search to locate studies evaluating assessment
of risk of bias tools for SRs, since these studies may not
have mentioned ‘overviews’ (or its synonyms) in their
titles or abstracts and thus would not have been identi-
fied in the main searches. However, through our main
search, we identified a SR that had examined quality as-
sessment or critical appraisal tools for assessing SRs or
meta-analyses [12]. We therefore did not develop a new
purposive search strategy, but instead used the strategy in
the SR, and ran it over the period January 2013—August
2016 to locate studies published subsequent to the SR (Add-
itional file 2). For the other steps, the identified methods
were specific to overviews, so evaluations were judged likely
to be retrieved by our main searches.
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Eligibility criteria
To create the evidence map, we identified studies
evaluating methods for overviews of systematic reviews
of interventions.

Inclusion criteria:

(i) SRs of methods studies that have evaluated
methods for overviews

(ii) Primary methods studies that have evaluated
methods for overviews

Exclusion criteria:

(i) Studies published in languages other than English
(ii) Methods studies that have evaluated methods for
network meta-analysis

We added the additional criterion that methods studies
had to have a stated aim to evaluate methods, since our
focus was on evaluation and not just application of a
method.

Study selection

We used the same process, as outlined in the ‘Study
selection’ section, for determining which studies located
from the main search met the inclusion criteria. For
studies located from the purposive search, one author
reviewed title, abstracts and full text for their potential
inclusion against the eligibility criteria.

Data extraction

We extracted data from primary methods studies, or
SRs of methods studies that evaluated the measurement
properties of tools for assessing the risk of bias in SRs
and one study that developed measures to quantify overlap
of primary studies in overviews. The data extracted from
these studies were based on relevant domains of the
COSMIN checklist (Table 1) [13, 14]. We had originally
planned to extract quantitative results from the methods
evaluations relating to the primary objectives; however, on
reflection, we opted not to do this since we felt this lay
outside the purpose of the evidence map. Data were ex-
tracted independently by three authors (CL, SM, SB, JM).

Assessment of the risk of bias

For primary methods studies, we extracted and tabulated
study characteristics that may plausibly be associated
with either bias or the generalisability of findings (external
validity) (Table 1). For SRs of methods studies, we used
the ROBIS tool to identify concerns with the review
process in the specification of study eligibility (Domain 1),
methods used to identify and/or select studies (Domain
2), and the methods used to collect data and appraise
studies (Domain 3) (Table 1) [15]. We then made an
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overall judgement about the risk of bias arising from
these concerns (low, high, or unclear). We did not
assess Domain 4 of ROBIS, since this domain covers
synthesis methods that are of limited applicability to
the included reviews.

Analysis

The vyield, characteristics and description of the studies
evaluating methods were described and mapped to the
framework of methods.

Results

Results of the main search

Details of our search results are reported in our first
companion paper [10]. Here, we note the results from
the additional purposive search and changes in search
results between the papers. Our main search strategy
retrieved 1179 unique records through searching databases,
methods collections and other sources (Fig. 3) [10]. After
screening abstracts and full text, 66 studies remained, 42 of
which were included in stage I and 24 studies in stage II
(exclusions found in Additional file 3). Our purposive
search to identify studies evaluating tools for assessing the
risk of bias in SRs (rather than primary studies) found no
further stage II studies (see Additional file 4 for flowchart).

Of the 24 included stage II studies, 12 evaluated search
filters for SRs (reported in paper 1 [10]), 11 evaluated
risk of bias assessment tools for SRs, and one evaluated
a synthesis method. Of the 11 studies evaluating risk of
bias assessment tools for SRs, four were SRs of methods
studies ([12, 16—18] and seven were primary evaluation
studies [15, 17, 19-23].

Four of the seven primary evaluations of risk of bias
assessment tools [20—23] and one SR [16] were included
in the results of the 2013 SR by Whiting [12] and so
were not considered individually in this paper. We
excluded one of the SRs since, after close examination, it
became clear that it reviewed studies that applied rather
than evaluated AMSTAR (A Measurement Tool to Assess
Systematic Reviews [22, 23]) and so did not meet our stage
II inclusion criteria [18]. Therefore, of the 24 initially
eligible stage II studies, 18 met the inclusion criteria,
six of which are included in this second paper (Fig. 3).

Stage I: development and population of the framework of
methods

We first describe the characteristics of the included
stage I articles (see ‘Characteristics of stage I articles’;
Table 2) followed by presentation of the developed
framework. This presentation is organised into sections
representing the main (latter) steps in conducting an
overview—‘assessment of risk of bias in SRs and primary
studies;, ‘synthesis, presentation and summary of findings’
and the ‘assessment of certainty of the evidence arising
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Table 1 Data extracted from methods studies evaluating tools for assessing risk of bias in SRs

Study design
Category

Data extracted

Primary methods studies

Study characteristics

Description of primary methods studies

Risk of bias criteria

Systematic reviews of methods studies

Study characteristics

Description of SRs of methods studies

Risk of bias criteria (using three domains from the
ROBIS tool [15])

First author, year

Title

Primary objective

Name of the included tools or measures

Type of assessment (e.g. assessment of reliability, content validity)
Content validity—methods of item generation

Content validity—comprehensiveness

Reliability—description of reliability testing

Tests of validity description of correlation coefficient testing

Other assessment (feasibility, acceptability, piloting)

Existence of a protocol

Method to select the sample of SRs to which the tool/measure was applied
Process for selecting the raters/assessors who applied the tool/measure

Pre-specified hypotheses for testing of validity

First author, year

Title

Primary objective

Number of included tools

Number of studies reporting on the included tools

Name of the included tools or measures (unnamed tools are identified by
first author name and year of publication)

Content validity—reported method of development (e.g. item generation,
expert assessment of content)
Reliability—description of reliability testing

Construct validity—description of any hypothesis testing. For example, how
assessments from two or more tools relate, whether assessments relate to
other factors (e.g. effect estimates or findings)

Other assessment (feasibility, acceptability, piloting)

Domain 1—study eligibility criteria: concerns regarding specification of
eligibility criteria (low, high or unclear concern)

Domain 2—identification and selection of studies: concerns regarding
methods used to identify and/or select studies (low, high or unclear concern)

Domain 3—data collection and study appraisal: concerns regarding methods
used to collect data and appraise studies (low, high or unclear concern)

Overall judgment: Interpretation addresses all concerns identified in Domains 1-3,
relevance of studies was appropriately considered, reviewers avoided emphasising
results based on statistical significance.

from the overview’. In each section, we orient readers to
the structure of the methods framework, which includes
a set of steps and sub-steps (which are numbered in the
text and tables). Reporting considerations for all steps
are reported in Additional file 5.

We focus our description on methods/options that are
distinct; have added complexity, compared with SRs of

primary studies; or have been proposed to deal with
major challenges in undertaking an overview. Import-
antly, the methods/approaches and options reflect the
ideas presented in the literature and should not be inter-
preted as endorsement for the use of the methods. We
also highlight methods that may be considered for deal-
ing with commonly encountered scenarios for which
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Records identified through databases and
registries (n = 1850)

* Cochrane Methodology Register (n = 357)
® Cochrane Colloguium (n = 383)

* Medline Methods Search (n = 829)

* MethdReSyn Library (n = 67)

* SRC Methods Library (n = 214)

Records identified through other sources (n = 1384)
* Methods papers from the Lunny 2016 study (n = 192)
® Reference checking (n = 826)

® Forward citation searching (n = 366)

!

Records after duplicates
removed (n=1179)

Records screened
(n=1179) — ™| Duplicate records (n = 5)

Records excluded (n = 1092)

® Articles not examining methods used in a
cross-section or cohort of averviews (n = 1077)

* Network meta-analysis (n = 8)

® Non-English (n = 2)

Full-text articles
assessed for I
eligibility (n = 87) * No stated aim to evaluate the method (n = 1)

Full-text articles excluded, with reasons (n = 21)

® Articles not examining methods used in a
cross-section or cohort of averviews (n = 20)

* Network meta-analysis (n = 0)
® Non-English (n = 0)

® Duplicate records (n = 0)

Stage Il evaluation studies excluded
after data extraction, with reasons (n

Studies included after full text

=6)

® Excluded due to inclusion in the

screening ) )

results of a systematic review by
Stage | studies included (n = 42) — "|Whiting et al. 2013 (n = 5)
Stage Il studies included (n = 24) ® No evaluation of methods (n=1)

Stage | studies included (n = 42)*

Stage Il studies included (n=18)

Studies included after data extraction

* Assessment of risk of bias in systematic reviews and primary studies (n = 33)
® Synthesis, presentation and summary of the findings (n = 30)

* Assessment of the certainty of the evidence arising from the overview (n = 24)

* Assessment of risk of bias in systematic reviews (n = 5)
* Synthesis, presentation and summary of the findings (n = 1)

* Assessment of the certainty of the evidence arising from the overview (n = 0)

Fig. 3 Flowchart of the main search for stages | and Il studies
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overview authors need to plan (see ‘Addressing common
scenarios unique to overviews’; Table 6).

Characteristics of stage | articles
The characteristics and the extent to which articles (1 = 42)
described methods pertaining to the latter steps in conduct-
ing an overview are indicated in Table 2. The majority of
articles were published as full reports (1 = 34/42; 81%). The
most common type of study was an article describing
methods for overviews (n=26/42; 62%), followed by
studies examining methods used in a cohort of over-
views (n=11/42; 26%), guidance documents (n =4/42;
10%) and commentaries and editorials (17 = 1/42; 2%).
Methods for the assessment of risk of bias in SRs and
primary studies were most commonly mentioned or
described (n =33), followed by methods for synthesis,
presentation and summary of the findings (n = 30), and
methods for the assessment of certainty of the evidence
in overviews (n =24). Few articles described methods
across all of the latter steps in conducting an overview
(n=611, 4, 6, 24-26]).

Assessment of risk of bias in SRs and primary studies
The three steps in the framework under ‘assessment of
risk of bias in SRs and primary studies’ were ‘plan to
assess risk of bias (RoB) in the included SRs (1.0); ‘plan
how the RoB of the primary studies will be assessed or
re-assessed (2.0)" and ‘plan the process for assessing
RoB (3.0)" (Table 3). Note that in the following we use
the terminology ‘risk of bias, rather than quality, since
assessment of SR or primary study limitations should
focus on the potential of those methods to bias find-
ings. However, the terms quality assessment and critical
appraisal are common, particularly when referring to the
assessment of SR methods, and hence, our analysis includes
all relevant literature irrespective of terminology. We now
highlight methods/approaches and options for the first two
steps since these involve decisions unique to overviews.
When determining how to assess the RoB in SRs (1.1),
identified approaches included the following: selecting
or adapting an existing RoB assessment tool for SRs
(1.1.1, 1.1.2), developing a RoB tool customised to the
overview (1.1.3), using an existing RoB assessment such
as those published in Health Evidence™ [27] (1.1.4) or
describing the characteristics of included SRs that may be
associated with bias or quality without using or developing
a tool (1.1.5). More than 40 tools have been identified for
appraisal of SRs [12], only one of which is described as a
risk of bias tool (ROBIS (Risk of Bias In Systematic reviews
tool) [15]). Other tools are described as being for critical
appraisal or quality assessment. Studies have identified
AMSTAR [22, 23] and the OQAQ (Overview Quality
Assessment Questionnaire [28]) as the most commonly
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used tools in overviews [3, 12]. Methods for summarising
and presenting RoB assessments mirror those used in a
SR of primary studies (1.2, 1.3).

Authors must also decide on how to assess the RoB
of primary studies included within SRs (2.0). Two main
approaches were identified: to either report the RoB
assessments from the included SRs (2.1.1) or to inde-
pendently assess RoB of the primary studies (2.1.3)
(only the latter option applies when additional primary
studies are retrieved to update or fill gaps in the cover-
age of existing SRs). When using the first approach,
overview authors may also perform quality checks to
verify assessments were done without error and consist-
ently (2.1.2). In attempting to report RoB assessments
from included SRs, overview authors may encounter
missing data (e.g. incomplete reporting of assessments)
or assessments that are flawed (e.g. using problematic
tools). In addition, discrepancies in RoB assessments
may be found when two or more SRs report an assessment
of the same primary study but use different RoB tools or
report discordant judgements for items or domains using
the same tool. We identified multiple methods for dealing
with these scenarios, most are applied at the data extraction
stage (covered in Paper 1 [10]). Options varied according to
the specific scenario, but included the following: (a) extract-
ing all assessments, recording discrepancies; (b) extracting
from one SR based on a priori criteria; (c) extracting data
elements from the SR that meets pre-specified decision
rules and (d) retrieving primary studies to extract missing
data or reconcile discrepancies ([10]).

Synthesis, presentation and summary of the findings

The six steps in the framework under ‘synthesis, presenta-
tion and summary of the findings’ were ‘plan the approach
to summarising the SR results (1.0); ‘plan the approach to
quantitatively synthesising the SR results (2.0) ‘plan to
assess heterogeneity (3.0); ‘plan the assessment of report-
ing biases (4.0); ‘plan how to deal with overlap of primary
studies included in more than one SR (5.0); and ‘plan how
to deal with discordant results, interpretations and conclu-
sions of SRs (6.0)’ (Table 4). As a note on terminology, we
distinguish between discrepant data—meaning data from
the same primary study that differs between what is
reported in SRs due to error in data extraction, and
discordant results, interpretation and conclusions of
the results of SRs—meaning differences in results and
conclusions of SRs based on the methodological decisions
authors make, or different interpretations or judgments
about the results.

An identified step of relevance to all overviews is
determining the summary approach (1.2). This includes
determining what data will be extracted and summarised
from SRs and primary studies (e.g. characteristics of the
included SRs (1.2.1), results of the included SRs (1.2.2),
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Table 3 Assessment of risk of bias in SRs and primary studies
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Step Sub-step Methods/approaches

Sources (first author, year)
= Examples

1.0 Plan to assess risk of bias (RoB) in the included SRs®
1.1 Determine how to assess RoB in the included SRs

1.1.1 Select an existing RoB assessment tool for SRs

1.1.2 Adapt an existing RoB tool (e.g. selecting or
modifying items for the overview)

1.1.3 Develop a RoB tool customised to the overview

1.14 Use existing RoB assessments

1.1.5 Describe characteristics of included SRs that may
be associated with bias or quality without using
or developing a tool

Baker 2014 [43]; Becker 2008 [4]; Bolland 2014 [5]; Buchter 2011 [45, 65]; Caird
2015 [1]; Chen 2014 [46]; CMIMG 2012 [47]; Cooper 2012 [6]; Flodgren 2011
[49]; Foisy 2011 [50]; Foisy 2014 [52]; Hartling 2012 [53]; Hartling 2013 [54];
Jadad 1997 [29]; James 2014 [58]; JBI 2014 [39, 59]; Kovacs 2014 [60]; Kramer
2009 [61]; Li 2012 [62]; Pieper 2012 [3]; Pieper 2014c [66]; Pieper 2014d [68];
Pieper 2014a [17]; Robinson 2015 [24, 69-72]; Ryan 2009 [25]; Silva 2014 [75];
Singh 2012 [76]; Smith 2011 [77]; Thomson 2010 [26]; Whiting 2013 [12]

CMIMG 2012 [47]; Hartling 2012 [53]; Jadad 1997 [29]; Pollock 2015 [31]
= Pollock 2015 assessed 4 (of 11) AMSTAR items thought to be the most
important sources of bias, and developed sub-questions for each [31]
= Reporting selected items/domains modifies the tool, since some

items/domains are ignored [53]

CMIMG 2012 [47]; Cooper 2012 [6]; Pieper 2012 [3]; Pieper 2014a [17]

Baker 2014 [43]
= Use quality assessments of SRs published by Health Evidence™ [27]
or Health Systems Evidence [81]

Pieper 2014a [17]; Robinson 2015 [24, 69-72]

1.2 Determine how to summarise or score the RoB assessments for SRs

1.2.1 Report assessment for individual items or domains
(with or without rationale for judgements)

1.2.2 Summarise assessments across items or domains by

using a scoring system®®

1.2.3 Summarise assessments across items or domains,
then use cut-off scores or thresholds to categorise
RoB using qualitative descriptors (e.g. low,
moderate or high quality)®®

1.3 Determine how to present the RoB assessments for SRs

1.3.1 Display assessments in table(s) (e.g. overall rating in
summary of findings table, and another table with
RoB items for each SR)

1.3.2 Display assessments graphically

1.3.3 Report assessments in text

2.0 Plan how the RoB of primary studies will be assessed or re-assessed

Hartling 2012 [53]

JBI 2014 [39, 59]; Pieper 2014a [17]; Robinson 2015 [24, 69-72]; Whiting 2013
[12]; Ryan 2009 [25]; Silva 2014 [75]

= Sum items, assigning equal or unequal weight to each (JBI 2014 [39, 59])

= Calculate the mean score across items (JBI 2014 [39, 59])

Crick 2013 [48]; JBI 2014 [39, 59]; Robinson 2015 [24, 69-72]; Ryan 2009 [25];

Silva 2014 [75]; Singh 2012 [76]

= Pollock 2015 [31] set cut-offs for rating an SR as having no serious
limitations (‘yes’ response to 4/4 AMSTAR items), serious limitations ('yes'
to 3/4 items and 1 ‘unclear’), or very serious limitations (‘yes' to < 3/4)

= SRs that score < 3/10 on the AMSTAR scale might be considered low
quality, 4-6/10 moderate quality, and 7-10/10 high quality (JBI 2014 [39, 59])

= All domains/items required (all domains/items required for SR to be
deemed low RoB)

Aromataris 2015 [39, 59]; Becker [4]; Chen 2014 [46]; Hartling 2012 [53];
Smith 2011 [77]

Crick 2015 [48]

= ROBIS RoB graph depicting authors’ judgments about each domain
presented as percentages across all included SRs [15]

= Harvest plot, which depicts results according to study size and quality ([48])

Aromataris 2015 [39, 59]; Chen 2014 [46]; Hartling 2012 [53]; Li 2012 [62]

2.1 Determine how to assess the RoB of the primary studies in the included SRs (and any additional primary studies)

2.1.1 Report RoB assessment of primary studies from the
included SRs, using the approaches specified for
data extraction to deal with missing, flawed
assessments, or discrepant/discordant assessments
of the same primary study (i.e. where two or more
SRs assess the same study using different tools or
report discordant judgements using the same tool)
(See 'Data extraction’ table in [10]).

Aromataris 2015 [39, 59]; Becker 2008 [4]; Caird 2015 [1]; CMIMG 2012 [47];
Cooper 2012 [6]; Hartling 2012 [53]; Hartling 2014 [55]; Jadad 1997 [29];
loannidis 2009 [57]; Kramer 2009 [61]; Ryan 2009 [25]; Singh 2012 [76];
Thomson 2010 [26]

* Report RoB assessments of primary studies from the included SR(s),
noting missing data and discrepancies (Hartling 2012 [53]; JBI 2014 [39];
Robinson 2015 [24, 69-72]

= Report RoB assessments from the highest quality SR (Jadad 1997 [29])
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Table 3 Assessment of risk of bias in SRs and primary studies (Continued)

Step Sub-step Methods/approaches Sources (first author, year)
= Examples

2.1.2 Report RoB assessment of primary studies from the  Becker 2008 [4]; Hartling 2014 [55]; loannidis 2009 [57]; Jadad 1997 [29];
included SRs after performing quality checks to verify Kramer 2009 [61]; Moja 2012 [63]; Robinson 2015 [24, 69-72]; Thomson 2010 [26]

that the assessment method has been applied = Randomly sample a number of included RCTs, retrieve data from the
appropriately and consistently across a sample of original trial reports, and independently check 10% of RCT data from the
primary studies included MAs to verify assessments were done without error and consistently

= Repeat RoB assessments on a sample of SRs to verify and check for
consistency (Robinson 2015 [24, 69-72])

2.1.3 (Re)-assess RoB of some or all primary studies® CMIMG 2012 [47]; Cooper 2012 [6]; Hartling 2012 [53]; Jadad 1997 [29];

Moja 2012 [63]; Thomson 2010 [26]

= When two different tools are used, then assess the primary studies using
one tool

= When two different tools are used (e.g. Cochrane RoB tool [67] and
Jadad tool [29]; then re-assess RoB by standardising the assessments
based on the Cochrane RoB domains, and match data from assessments
from other tools to these domains)

2.14 Don't report or assess RoB of primary studies Inferred
2.2 Determine how to summarise the RoB assessments for primary studies

2.2.1 Report assessment for individual items or domains JBI 2014 (39, 59]; Pieper 2014c [66]; Robinson 2015 (24, 69-72];
(with or without rationale for judgements)® Ryan 2009 [25]; Silva 2014 [75]

2.2.2 Summarise assessments across items or domains by JBI 2014 [39, 59]; Pieper 2014c [66]; Robinson 2015 [24, 69-72];
using a scoring system®® Ryan 2009 [25]; Silva 2014 [75]
= Sum items, assigning equal or unequal weight to each (JBI 2014 [39, 59])
= Calculate the mean score across items (JBI 2014 [39, 59))

2.2.3 Summarise assessments across items or domains, JBI 2014 [39, 59]; Robinson 2015 [24, 69-72]; Ryan 2009 [25]; Silva 2014 [75];
then use cut-off scores or thresholds to describe Singh 2012 [76]
RoB (e.g. low, moderate and high quality)§§

2.3 Determine how to present the RoB assessments for primary studies

2.3.1 Display assessments in table(s) (e.g. overall rating in - Aromataris 2015 [39, 59]; Becker 2008 [4]; Chen 2014 [46]; Hartling 2012 [53];
summary of findings table, and another table with Smith 2011 [771; JBI 2014 [39, 59]
RoB items for each primary study)®

2.3.2 Display assessments graphically® Crick 2015 [48]
= Cochrane RoB graph depicting authors’ judgments about each domain
presented as percentages across all included SRs [67]
= Harvest plot, which depicts results according to study size and quality ([48])

2.3.3 Report assessments in text® Aromataris 2015 [39, 59]; Chen 2014 [46]; Hartling 2012 [53]; Li 2012 [62];
Smith 2011 [77]

3.0 Plan the process for assessing RoB
3.1 Determine the number of overview authors required to assess studies®

3.1.1 Independent assessment by 2 or more authors Baker 2014 [43]; Becker 2008 [4]; Cooper 2012 [6]; JBI 2014 [39]; Li 2012 [62];
Ryan 2009 [25]

3.1.2 One author assessment Inferred
3.1.3 One assessment, 2nd confirmed Cooper 2012 [6]
3.14 One assessment, 2nd confirms if uncertainty Cooper 2012 [6]
3.2 Determine if authors (co-)authored one or several of the SRs Blichter 2011 [45, 65]
included in the overview, and if yes, plan safeguards to avoid = Assessment of RoB of included SRs done by overview authors who
bias in RoB assessment were not authors of the SRs

AMSTAR A Measurement Tool to Assess Systematic Reviews; CMIMG Comparing Multiple Interventions Methods Group; JB/ Joanna Briggs Institute;
OQAQ Overview Quality Assessment Questionnaire; RoB risk of bias; ROBIS Risk of Bias In Systematic reviews; SRs systematic reviews

SWe refer to ‘risk of bias’ assessment, since assessment of SR or primary study limitations should focus on the potential of those methods to bias
findings. However, the terms quality assessment and critical appraisal are common, particularly when referring to the assessment of SR methods,
and hence our analysis includes all relevant literature irrespective of terminology

5As is the case with assessment of RoB in primary studies, concerns have been raised about the validity of presenting a summary score or
qualitative descriptors based on scores (e.g. low, moderate, high quality) [12, 17]

?Adaptation of the step from SRs to overviews. No methods evaluation required, but special consideration needs to be given to unique issues that
arise in conducting overviews
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Table 4 Synthesis, presentation and summary of the findings

Step Sub-step Methods/approaches

Sources (first author, year)
= Examples

1.0 Plan the approach to summarising the SR results

1.1 Determine criteria for selecting SR results/MAs, where SR/MAs include overlapping studies

1.1.1 Include all SR results/MAs

1.1.2 Use decision rules or tools (e.g. Jadad
tool [29]) to select results from a subset
of SR/MAs

1.2 Determine the summary approach

1.2.1 Describe and/or tabulate the
characteristics of the included SRs in
terms of PICO elements

1.2.2 Describe and/or tabulate the results
of the included SRs

1.2.3 Describe and/or tabulate the results of the
included primary studies, including new
or additional primary studies °

1.24 Summarise and/or tabulate RoB
assessments of SRs and primary studies

1.2.5 Summarise and/or tabulate results from any
investigations of statistical heterogeneity
(e.g. results from subgroup analyses /
meta-regression) within the included SRs

1.2.6 Summarise and/or tabulate results from
any investigations of reporting biases
(e.g. results from statistical tests for funnel
plot asymmetry) within the included SRs

1.2.7 Determine the order of reporting the
results in text and tables (e.g. by outcome
domain, by effectiveness of interventions)®

1.2.8 Determine methods for converting or
standardising effect metrics (either from
primary studies or meta-analyses) to the
same scale (e.g. odds ratios to risk ratios)

1.2.9 Determine methods to group results of
specific outcomes (from either primary
studies or MAs) into broader outcome
domains®

1.3 Determine graphical approaches to present
the results®

Caird 2015 [1]; Cooper 2012 [6]

Caird 2015 [1]; Cooper 2012 [6]

= Select one SR result/MA from overlapping SR/MAs based on (a) the MA with
the most complete information, and if that was equivalent, (b) the MA with
the largest number of primary studies (Cooper 2012 [6])

Becker 2008 [4]; Cooper 2012 [6]; JBI 2014 [39, 59]; Pieper 2014c [66]; Robinson

2015 [24, 69-72]; Ryan 2009 [25]; Smith 2011 [77]; Thomson 2010 [26]

= Matrix of studies by PICO elements to allow comparison and assess important
sources of heterogeneity across the SRs (Caird 2015 [1]; Kramer 2009 [61];
Smith 2011 [77]; Thomson 2010 [26])

Becker 2008 [4]; Caird 2015 [1]; Chen 2014 [46]; Cooper 2012 [6]; Hartling 2012 [53];

JBI 2014 [39, 59]; Pieper 2014c [66]; Robinson 2015 [24, 69-72]; Ryan 2009 [25];

Salanti 2012 [73]; Silva 2014 [75]; Singh 2012 [76]; Smith 2011 [77]; Thomson 2010 [26]

= Present pooled effect estimates and their confidence intervals (and associated
statistics such as estimates of heterogeneity, /), number and types of studies,
number of participants, meta-analysis model and estimation method, authors
conclusions

= Present the forest plots from the included SRs (Chen 2014 [46]; Pieper 2014c [66])

Caird 2015 [1]; Cooper 2012 [6]; O'Mara 2011 [64]; Robinson 2015 [24, 69-72]
= For example, summary data, effect estimates and their confidence intervals,
study design, number of study participants (O'Mara 2011 [64])

Becker 2008 [4]; Caird 2015 [1]; Chen 2014 [46]; Hartling 2012 [53]; JBI 2014 [39, 59];
Li 2012 [62]; Ryan 2009 [25]; Robinson 2015 [24, 69-72]; Smith 2011 [77]
= For example, summarise the RoB/quality assessment methods used across the SRs

Cooper 2012 [6]; JBI 2014 [39, 59]; Smith 2011 [77]

Singh 2012 [76]; Smith 2011 [77]
= Tabulate statistical tests of publication bias from the included MAs
(Smith 2011 [77])

Becker 2008 [4]; Bolland 2014 [5]; Salanti 2011 [73]; Smith 2011 [77]

Becker 2008 [4]; Cooper 2012 [6]; Thomson 2010 [26]

= Where a variety of summary statistics, such as odds ratios and risk ratios,
are reported across SR/MAs, convert the results into one summary statistic to
facilitate interpretation and comparability among results (Thomson 2010 [26])

Ryan 2009 [25]; Thomson 2010 [26]

= Use an existing outcome taxonomy (e.g. Cochrane Consumers and Communication
Review Group's taxonomy). For example, results of an intervention on specific
outcomes knowledge, accuracy, and risk of perception all map to the outcome
domain consumer knowledge and understanding (Ryan 2009 [25])

Becker 2008 [4]; Chen 2014 [46]; Crick 2015 [48]; Hartling 2014 [55]; JBI 2014

[39, 59]; Pieper 2014c [66]; Pieper 2014a [17]

= Use a forest plot to present MA effects (95% Cl) from each SR sometimes referred
to as ‘forest top plot’ (Becker 2008 [4]; Pieper 2014a [17])

= Use a harvest plot to present the direction of effect for trials or MAs or both,
also depicting study size and quality (Crick 2015 [48])

= Use a bubble plot to display three dimensions of information, using colour to
differentiate clinical indications: the x-axis (e.g. meta-analytic effect size),
y-axis (e.g. SR quality), and the size of the bubble (e.g. number of included
primary studies in a SR)

= Use a network plot to present the treatments that have been compared,
with nodes representing treatments and links between nodes representing
comparisons between treatments (Cooper 2012 [6])
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Table 4 Synthesis, presentation and summary of the findings (Continued)

Sources (first author, year)
= Examples

Step Sub-step Methods/approaches

2.0 Plan the approach to quantitatively synthesising the SR results

2.1 Do not conduct a new quantitative synthesis
(e.g. because of lack of time or resources)

Salanti 2011 [73]

2.2 Specify triggers for when to conduct a new quantitative synthesis

2.2.1 Need to combine results from multiple
MAs (with non-overlapping studies) for
the same comparison and outcome

2.2.2 Need to incorporate additional primary
studies; or, incorporate these studies under
certain circumstances

2.2.3 Need to apply new meta-analysis methods,
fitting a more appropriate meta-analysis
method and model, or using a different
effect metric

2.24 Need to limit or expand the MAs into a new
MA that meets the population, intervention
and comparator elements of the overview

2.2.5 Need to undertake a new meta-analysis
because of concerns regarding the
trustworthiness of the SR/MA results

2.2.6 Need to conduct a MA (if possible and
makes sense to do so) because the SRs
did not undertake MA

2.2.7 Need to conduct a MA to reconcile
discordant findings of previous SRs

2.3 Determine the meta-analysis approach

2.3.1 Undertake a first-order meta-analysis of
effect estimates (meta-analysis of the
primary study effect estimates)®

2.3.2 Undertake a second-order meta-analysis
of effect estimates (meta-analysis of meta-
analyses) either ignoring the potential
correlation across the meta-analysis
estimates (arising from the same study
included in more than one meta-analysis),
or applying an adjustment to account for
the potential correlation (e.g. inflating the
variance of the meta-analysis)

2.3.3 Undertake vote counting (e.g. based on
direction of effect)®

2.4 Determine the method to convert effect metrics
(either from primary studies or meta-analyses)
to the same scale®

2.5 Determine the meta-analysis model and estimation
methods®

Robinson 2015 [24, 69-72]

Robinson 2015 [24, 69-72]; Pieper 2014a [17]

* When the identified SRs are out of date and more recent primary studies
have been published (Robinson 2015 [24, 69-72])

= When inclusion of primary studies may change conclusions, strength of
evidence judgements, or add new information (e.g. a trial undertaken in a
population not currently included in the overview)

Robinson 2015 [24, 69-72]

= When a new meta-analysis method such as prediction intervals are required

= When a fixed effect model was fitted in a SR, but a random effects model
was more appropriate

= When a risk ratio is used instead of an odds ratio

Thomson 2010 [26]; Whitlock 2008 [24, 69-72]
= Extracting the subset of trials that include only children and adolescents from
a MA that includes trials with no restriction on age

Robinson 2015 [24, 69-72]
= Concerns regarding data extraction errors

Inferred

White 2009 [24, 69-72]

= If overview authors cannot determine reasons for the discordant findings among
SRs, then they can regard this as an indication that they need to conduct a new
MA (White 2009 [24, 69-72])

Becker 2008 [4]; Chen 2014 [46]; Cooper 2012 [6]; Pieper 2014a [17]; Robinson 2015
[24, 69-72]; Schmidt 2013 [74]; Tang 2013 [78]; Thomson 2010 [26]
* May re-extract data from the primary studies, or use the data reported in

the reviews (see ‘Data extraction’ table in [10])

Caird 2015 [1]; Chen 2014 [46]; Cooper 2012 [6]; Hemming 2012 [56];

Schmidt 2013 [74]; Tang 2013 [78]

= This issue of potential correlation (or non-independence) of the meta-analysis
effect estimates may be more of a concern in overviews that seek to undertake
a meta-analysis of the effects for the same intervention and same population,
as compared with undertaking a meta-analysis of effects across populations
(with the latter sometimes referred to as panoramic or multiple-indication reviews)
(Chen 2014 [46]; Hemming 2012 [56])

= Refer to 5.1.4 for statistical approaches to dealing with overlap

Becker 2008 [4]; Caird 2015 [1]; Flodgren 2011 [49]; Ryan 2009 [25]; Tang 2013 [78];
Thomson 2010 [26]

Cooper 2012 [6]; Tang 2013 [78]; Thomson 2010 [26]

Cooper 2012 [6]; Hemming 2012 [56]; Schmidt 2013 [74]

= For example, second order meta-analysis: fixed or random effects model
to combine meta-analytic effects (Schmidt 2013 [74])

= For example, first-order meta-analysis across clinical conditions (multiple
indication, panoramic review): three level hierarchical model, mixed effects
model (Chen 2014 [46]; Hemming 2012 [56])

= For example, parametric or non-parametric methods (Cooper 2012 [6])

= For example, DerSimonian and Laird between-study variance estimator
(Robinson 2015 [24, 69-72]; Tang 2013 [78])
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Table 4 Synthesis, presentation and summary of the findings (Continued)

Step Sub-step Methods/approaches

Sources (first author, year)
= Examples

2.6 Determine graphical approaches®

3.0 Plan to assess heterogeneity
3.1 Determine summary approaches

3.1.1 Tabulate results by modifying factors
(e.g. study size, quality)?

3.1.2 Graph results by modifying factors®

3.2 Determine approach to identifying and quantifying
heterogeneity®

Becker 2008 [4]; Chen 2014 [46]; Crick 2015 [48]; Li 2012 [62]; Pieper 2014a [17];
Pieper 2014c [66]
= Use forest plots—either of meta-analysis results from each review, or results from
individual studies (Becker 2008 [4]; Pieper 2014a [17]; Chen 2014 [46]; Pieper 2014c [66];
= Use a harvest plot, which depicts results according to study size and quality,
noting the direction of effect (Crick 2015 [48])

Caird 2015 [1]; Chen 2014 [46]; Hartling 2012 [53]; JBI 2014 [39, 59]; Singh 2012 [76]

= Graph or tabulate results of SRs by modifying factors (e.g. group by the type of
included study design [SRs of RCTs, SRs of observational studies); group by
methodological quality of the SRs, their completeness in evidence coverage, or how
up-to-date they are) (Caird 2015 [1]; Chen 2014 [46]; Hartling 2012 [53]; JBI 2014 [39, 59])

(Caird 2015 [1]; Chen 2014 [46]; Hartling 2012 [53]; JBI 2014 [39, 59])

Cooper 2012 [6]
= Visual examination of overlap of confidence intervals in the forest plot, /* statistic,
chi-squared test for heterogeneity

3.3 Determine approach to investigation of modifiers of effect in meta-analyses

3.3.1 Undertake a first-order subgroup analysis
of primary study effect estimates®

3.3.2 Undertake a second-order subgroup
analysis of meta-analysis effect estimates
with moderators categorised at the level
of the meta-analysis (e.g. SR quality).
Issues of correlation across the meta-
analysis estimates may occur (see 2.3.2)

34 Determine the meta-analysis model and estimation
methods®

4.0 Plan the assessment of reporting biases

4.1 Determine non-statistical approaches to assess
missing SRs

4.2 Determine non-statistical approaches to assess
missing primary studies

4.3 Determine statistical methods for detecting and
examining potential reporting biases from missing
primary studies or results within studies, or
selectively reported results®

Becker 2008 [4]; Chen 2014 [46]; Cooper 2012 [6]; Singh 2012 [76];
Robinson 2015 [24, 69-72]; Thomson 2010 [26]

Cooper 2012 [6]

Refer to 2.5
= For example, random effects meta-regression

Pieper 2014d [68]; Singh 2012 [76]
= Search SR registers (e.g. PROSPERO)
= Search for SR protocols

Bolland 2014 [5]
= |dentify non-overlapping primary studies across SRs and examine reasons for non-overlap
(eg. different SR inclusion / exclusion criteria, different search dates, different databases)
as a method for discovering potentially missing primary studies from SRs (Bolland 2014 [5])
= Conduct searches of trial registries to identify missing studies

Caird 2015 [1]; JBI 2014 [39, 59]; Singh 2012 [76]; Schmidt 2013 [74]; Smith 2011 [77]
= Visual assessment of funnel plot asymmetry of results from primary studies
= Statistical tests for funnel plot asymmetry using results from primary studies

5.0 Plan how to deal with overlap of primary studies included in more than one SR

5.1 Determine methods for quantifying overlap

5.2 Determine how to visually examine and present
overlap of the primary studies across SRs

5.3 Determine methods for dealing with overlap

5.3.1 Use decision rules, or a tool, to select
one (or a subset of) MAs with overlapping
studies (see also 1.1.2 above)

Cooper 2012 [6]; Pieper 2014b [35]
= Statistical measures to quantify the degree of overlap of primary studies across SRs
(Pieper 2014b [35])

Caird 2015 [1]; Chen 2014 [46]; Cooper 2012 [6]; JBI 2014 [39, 59]; O'Mara 2011 [64];

Robinson 2015 [24, 69-72]; Thomson 2010 [26]

= Display a matrix comparing which primary studies were included in which SRs; or other
visual approaches demonstrating overlap (e.g. Venn diagrams as referenced in Patnode [82])

Caird 2015 [1]; Chen 2014 [46]; Cooper 2012 [6]; O'Mara 2011 [64]; Pieper 2012 [3];

Robinson 2015 [24, 69-72]; Thomson 2010 [26]

= Choose the meta-analyses with the most complete information; methodologically
rigorous; recentness of the meta-analysis; inclusion of certain study types
(e.g. only randomised trials); publication status

= Exclude SRs that do not contain any unique primary studies, when there are multiple
SRs (Pieper 2014a [17])

= Use a published algorithm or tool [Jadad 1997 [29]]
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Table 4 Synthesis, presentation and summary of the findings (Continued)

Step Sub-step Methods/approaches

Sources (first author, year)
= Examples

5.3.2 Use statistical approaches to deal
with overlap

5.3.3 Ignore overlap among primary studies in
the included SRs

5.34 Acknowledge overlap as a limitation

Cooper 2012 [6]; Tang 2013 [78]

» [dentify meta-analyses with 25% or more of their research in common and eliminate
the one with the fewer studies in each comparison, except when multiple smaller
meta-analyses (with little overlap) would include more studies if the largest
meta-analysis was eliminated (Cooper 2012 [6])

= Sensitivity analyses (e.g. second-order MA including all MAs irrespective of overlap
compared with second-order MA including only MAs where there is no overlap in
primary studies) (Cooper 2012 [6])

= Inflate the variance of the meta-analysis estimate (Tang 2013 [78])

Cooper 2012 [6]; Caird 2015 [1]

Caird 2015 [1]

6.0 Plan how to deal with discordant results, interpretations and conclusions of SRs

6.1 Determine methods for dealing with or reporting discordance across SRs

6.1.1 Examine and record discordance among
SRs addressing a similar question

6.1.2 Use decision rules or tools (e.qg. Jadad
1997 [29]) to select one (or a subset of)
SR/MAs

Caird 2015 [1]; Chen 2014 [46]; Cooper 2012 [6]; Hartling 2012 [53]; JBI 2014 [39, 59];

Kramer 2009 [61]; Pieper 2014c [66]; Pieper 2012 [3]; Robinson 2015 [24, 69-72];

Smith 2011 [77]; Thomson 2010 [26]

= Discordance among SRs can arise from a lack of overlap in studies, or
methodological differences

Bolland 2014 [5]; Caird 2015 [1]; Chen 2014 [46]; Cooper 2012 [6]; Hartling 2012 [53];

Jadad 1997 [29]; JBI 2014 [39, 59]; Kramer 2009 [61]; Moja 2012 [63]; Pieper 2012 [3];

Pieper 2014c [66]; Robinson 2015 [24, 69-72]; Smith 2011 [77]; Tang 2013 [78];

Thomson 2010 [26]

= Use a published algorithm based on whether the reviews address the same
question, are of the same quality, have the same selection criteria (Jadad 1997 [29])

= Use an adapted algorithm (pre-existing algorithm adapted for the overview)
(Bolland 2014 [5])

6.2 Determine tabular or graphical approaches to Inferred

present discordance

JBI Joanna Briggs Institute; MA meta-analyses; PICOs Population (P), intervention (/), comparison (C), outcome (O), and study design (s);
PROSPERO International Prospective Register of Systematic Reviews; RCT randomised controlled trial; SRs systematic reviews
?Adaptation of the step from SRs to overviews. No methods evaluation required, but special consideration needs to be given to unique issues

that arise in conducting overviews

results of the included primary studies (1.2.3), RoB
assessments of SRs and primary studies (1.2.4)) and
what graphical approaches might be used to present the
results (1.3). In overviews that include multiple SRs
reporting results for the same population, comparison
and outcome, criteria need to be determined as to
whether all SR results/MAs are reported (1.1.1), or only
a subset (1.1.2). When the former approach is chosen
(1.1.1), methods for dealing with overlap of primary
studies across SR results need to be considered (5.0),
such as acknowledging (5.3.4), statistically quantifying
(5.1) and visually examining and depicting the overlap
(5.2). Choice of a subset of SR/MAs (1.1.2) may bring
about simplicity in terms of summarising the SR results
(since there will only be one or a few SRs included), but
may lead to a loss of potentially important information
through the exclusion of studies that are not overlap-
ping with the selected SR result(s).

A related issue is that of discordance (6.0). Some
overviews aim to compare results, conclusions and
interpretations across a set of SRs that address similar
questions. These overviews typically address a focused

clinical question (e.g. comparing only two interventions
for a specific condition and population). Identified methods
included approaches to examine and record discordance
(6.1.1) and the use of tools (e.g. Jadad [29]) or decision rules
to aid in the selection of one SR/MA (6.1.2).

In addition to determining the summary approach of
SR results, consideration may also be given to undertaking
a new quantitative synthesis of SR results (2.0). A range of
triggers that may lead to a new quantitative synthesis were
identified (2.2) (e.g. incorporation of additional primary
studies (2.2.2), need to use new or more appropriate
meta-analysis methods (2.2.3), concerns regarding the
trustworthiness of the SR/MA results (2.2.5)). When
undertaking a new meta-analysis in an overview, a decision
that is unique to overviews is whether to undertake a
first-order meta-analysis of effect estimates from primary
studies (2.3.1), or a second-order meta-analysis of meta-
analysis effect estimates from the SRs (2.3.2). If under-
taking a second-order meta-analysis, methods may be
required for dealing with primary studies contributing
data to multiple meta-analyses (5.3.2). A second-order
subgroup analysis was identified as a potential method
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for investigating whether characteristics at the level of
the meta-analysis (e.g. SR quality) modify the magni-
tude of intervention effect (3.3.2). If new meta-analyses
are undertaken, decisions regarding the model and estima-
tion method are required (2.5, 3.4).

Investigation of reporting biases may be done through
summarising the reported investigations of reporting
biases in the constituent SRs (1.2.6), or through new in-
vestigations (4.0). Overviews also provide an opportunity
to identify missing primary studies through non-statistical
approaches (4.2), such as comparing the included studies
across SRs. An additional consideration in overviews is
investigation of missing SRs. Identified non-statistical
approaches to identify missing SRs included searching
SR registries and protocols (4.1).

Assessment of the certainty of the evidence arising from the
overview
The two steps in the framework under ‘assessment of
the certainty of the evidence arising from the overview’
are as follows: ‘plan to assess certainty of the evidence
(1.0)" and ‘plan the process for assessing the certainty of
the evidence (2.0)’ (Table 5). GRADE is the most widely
used method for assessing the certainty of evidence in a
systematic review of primary studies. The methods involve
assessing study limitations (RoB, imprecision, inconsist-
ency, indirectness, and publication bias) to provide an
overall rating of the certainty of (or confidence in) results
for each comparison [30]. In an overview, planning how
to assess certainty (1.1) involves additional considerations.
These include deciding how to account for limitations of
the included SRs (e.g. bias arising from the SR process,
whether SRs directly address the overview question) and
how to deal with missing or discordant data needed to
assess certainty (e.g. non-reporting of heterogeneity
statistics needed to assess consistency, SRs that report
conflicting RoB assessments for the same study). One
approach is to assess certainty of the evidence using a
method designed for overviews (1.1.1). However, GRADE
methods (or equivalent) have not yet been adapted for
overviews and guidance on addressing issues is not
available. In the absence of agreed guidance for over-
views, another option is to assess the certainty of the
evidence using an ad hoc method (1.1.2). For example,
Pollock 2015 incorporated the limitations of included
SRs in their GRADE assessment by rating down the
certainty of evidence for SRs that did not meet criteria
deemed to indicate important sources of bias [31, 32].
Other identified approaches use methods developed for
SRs of primary studies, without adaptation for overviews.
The simplest of these is to ‘report assessments of certainty
of the evidence from the included SRs’ with or without
checking accuracy first (1.1.3 and 1.1.4). Authors may then
use approaches specified in the data extraction step to deal
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with missing or discrepant assessments (see paper 1 [10]).
These approaches include simply noting missing data and
discrepant assessments, or reporting assessments of cer-
tainty from an SR that meets pre-specified methodological
eligibility criteria, for example, the review that addressed
the overview question most directly or assessed to be at
lowest risk of bias. The final option when using methods
developed for SRs of primary studies involves completing
the assessment of certainty from scratch (1.1.5). This op-
tion may apply in circumstances where (a) an assessment
was not reported in included SRs, (b) new primary studies
were retrieved that were not included in the SRs or
relevant studies were not integrated into the assessment
reported in the SR, (c) included SRs used different tools
to assess certainty (e.g. GRADE [30] and the Agency for
Healthcare Research and Quality’s [AHRQ] tool [33]) or
(d) assessments are judged to be flawed or inappropriate
for the overview question.

Addressing common scenarios unique to overviews

In our examination of the literature, methods were
often proposed in the context of overcoming common
methodological scenarios. Table 6 lists the methods
options from the framework that could be used to address
each scenario.

While the literature reviewed often suggested a single
method or step at which a scenario should be dealt with,
Table 6 shows that there are multiple options, some of
which can be combined. Only those methods that provide
direct solutions are listed, not those that need to be imple-
mented as a consequence of the chosen solution. Taking
an example, a commonly cited approach for dealing with
reviews with overlapping primary studies is to specify
eligibility criteria (or decision rules) to select one SR
(see Paper 1 [10]). However, multiple methods exist for
addressing overlap at later steps of the overview. During
synthesis, for example, authors can (i) use decision rules to
select one (or a subset) of meta-analyses with overlapping
studies (5.3.1), (ii) use statistical approaches to deal with
overlap (5.3.2), (iii) ignore overlap (5.3.3) or (iv) acknow-
ledge overlap as a limitation (5.3.4; Table 4). Alternatively,
overlap may be addressed when assessing certainty of the
evidence. Any of these approaches can be combined with
methods to quantify and visually present overlap (5.1-5.2;
Table 4).

Stage llI: identification and mapping of evaluations of
methods

Mapping studies evaluating methods to the framework

Five studies, published between 2011 and 2015, evaluated
tools to assess risk of bias in SRs. Two were SRs [12, 17]
and three were primary studies not included in either of
the SRs [15, 19, 34]. Characteristics of these studies are
summarised in Tables 7 and 8. All five studies map to the
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Table 5 Assessment of the certainty of the evidence arising from the overview

Step Sub-step Methods/approaches

Sources (first author, year)
= Examples

1.0 Plan to assess certainty of the evidence
1.1 Determine how to assess the certainty of the evidence

1.1.1 Assess the certainty of the evidence using a
method developed for use in overviews

1.1.2 Assess the certainty of the evidence using an
ad hoc method developed for a specific
overview

1.1.3 Report assessments of certainty of the evidence
from the included SRs, using the approaches
specified for data extraction to deal with missing
data, flawed or discordant assessments
(e.g. where two SRs use different methods to
assess certainty of the evidence or report
discordant assessments using the same method)
(see ‘Data extraction’ table in [10]).

1.14 Report assessments of certainty of the evidence
from the included SRs after performing quality
checks on a sample of assessments to verify
that the assessment method has been applied
appropriately and consistently across SRs

1.1.5 (Re)-assess the certainty of the evidence using
an existing method developed for SRs of
primary studies without adapting the method
for overviews

1.1.6 Do not report or assess the certainty of the
evidence

2.0 Plan the process for assessing certainty

Wagner 2012 [80]

= Wagner 2012 [80] report an approach to assigning levels of evidence in an
overview based on the number and quality of included SRs (primary studies
were not considered).

Bolland 2014 [5]; Cooper 2012 [6]; Crick 2015 [48]; Hartling 2012 [53]; Pollock

2015 [31]; Ryan 2009 [25]; Thomson 2010 [26]; Wagner 2012 [80]

= Pollock 2015 [31] adapted GRADE methods for their overview, incorporating
an additional domain to account for potential bias arising from the methods
used in included SRs. Decision rules were used to ensure consistent grading
of domains deemed important to their overview question; these did not
specifically address considerations unique to overviews

Becker 2008 [4]; Cooper 2012 [6]; Hartling 2012 [53]; Hartling 2014 [55]; JBI 2014

[39, 59]1; Kramer 2009 [61]; Pieper 2014c [66]; Robinson 2015 [24, 69-72];

Ryan 2009 [25]; Silva 2014 [75]

= Report assessments of the certainty of the evidence for each comparison and
outcome directly from the included SRs, irrespective of the method used,
noting missing data and discrepancies (Hartling 2012 [53]; JBI 2014 [39];
Robinson 2015 [24, 69-72])

= Report the certainty of the evidence data from the Cochrane review with the
most comprehensive assessment

Becker 2008 [4]; Robinson 2015 [24, 69—72]; Thomson 2010 [26]

= Report the certainty of the evidence assessments after retrieving primary study
data from the included trials and independently check 10% of primary study data

= Report the certainty of the evidence assessments after cross-checking the assessments
across overlapping SRs (Becker 2008 [4]; and quoted in Thomson 2010 [26])

Crick 2015 [48]; Foisy 2014 [51]; JBI 2014 [39]; Hartling 2012 [53]; Robinson 2015

[24, 69-72]; Ryan 2009 [25]; Thomson 2010 [26]

= Use GRADE [30] for assessing the certainty of the evidence without modifying
the domains or decision rules used to assess the certainty of the evidence in a
SR of primary studies (Hartling 2012 [53]; JBI 2014 [39, 59]; Robinson 2015
[24, 69-72]). May be done for missing assessments, if there are missing studies
from an assessment, if there are concerns about reported assessment(s), or if
there are differences between the overview and SR questions that necessitate
re-assessment (e.g. different population).

= For new primary studies or those not integrated into the assessment reported
in SRs, re-assess the certainty of evidence (Hartling 2012 [53]; JBI 2014 [39, 59];
Robinson 2015 [24, 69-72])

* When two different tools are used (e.g. GRADE [30] and AHRQ [33], then
re-assess certainty of the evidence for each comparison and outcome by
standardising the assessments based on similar domains

Inferred

2.1 Determine the number of overview authors required to assess the certainty of the evidence®

2.1.1 Independent assessment by 2 or more authors

2.1.2 One author assesses
2.14 One assesses, 2nd confirms

2.1.5 One assesses, 2nd confirms if the first author
is unsure

2.2 Determine if authors (co-)authored one or several
of the SRs included in the overview, and if yes, plan
safeguards to avoid bias in certainty of the
evidence assessment

Baker 2014 [43]; Becker 2008 [4]; Cooper 2012 [6]; Li 2012 [62]; JBI 2014 [39, 59];
Ryan 2009 [25]

Inferred
Cooper 2012 [6]
Cooper 2012 [6]

Blichter 2011 [45, 65]
= Overview authors do not assess the certainty of the evidence from their
co-authored SRs

AHRQ Agency for Healthcare Research and Quality; CMIMG Comparing Multiple Interventions Methods Group; GRADE Grading of
Recommendations Assessment, Development, and Evaluation; JB/ Joanna Briggs Institute; SRs systematic reviews
?Adaptation of the step from SRs to overviews. No methods evaluation required, but special consideration needs to be given to unique issues

that arise in conducting overviews
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Table 6 Methods and approaches for addressing common scenarios unique to overviews

Scenario for which authors need to plan

Methods/approaches proposed in the literature®

Assessment of RoB in SRs
and primary studies (Table 3)

Synthesis, presentation and
summary of the findings (Table 4)

Assessment of certainty
of the evidence (Table 5)

1 Reviews include overlapping information and 2.1.1

data (e.g. arising from inclusion of the same

primary studies)
2 Reviews report discrepant information and data 211,212,213
3 Data are missing or reviews report varying 21.1,213

information (e.g. information on risk of bias
is missing or varies across primary studies
because reviews use different tools)

4 Reviews provide incomplete coverage of the
overview question (e.g. missing comparisons,
populations)

5 Reviews are not up-to-date
6 Review methods raise concerns about bias or quality 2.1.1,2.1.2,22.3

7 Reviews report discordant results and conclusions

1.1.2,50 1.1.1-1.15

221,225
129,221,225

1.1.1-115
1.1.1-1.15

221,224 111,112,105

222
223,225,40
227,60

1.1.1, 112
1.1.1-1.15
1.1.1-1.15

*The methods/approaches could be used in combination and at several steps in the conduct of an overview. When one approach is taken, then another approach

may not apply

sub-option ‘select an existing RoB assessment tool for SRs’
(1.1.1) of the approach ‘plan to assess RoB in the included
SRs’ (1.0) under the ‘assessment of RoB in SRs and
primary studies’ step of the framework (see ‘Assessment of
risk of bias in SRs and primary studies’; Table 3).

We found one study that evaluated methods for syn-
thesis. Pieper 2014b developed and validated two mea-
sures to quantify the degree of overlap in primary studies
across multiple SRs [35]. This study maps to the ‘synthe-
sis, presentation and summary of the findings’ step of the
framework (see ‘Synthesis, presentation and summary of
the findings’; Table 4) in option 5.0 ‘plan how to deal with
overlap of primary studies included in more than one SR’.

We found no stage II studies evaluating methods in
the ‘assessment of the certainty of evidence arising from
the overview’ step of the framework (Table 5).

Two SRs reviewed published tools to assess the risk of
bias in SRs [12, 17]. Pieper [17] reviewed evidence of the
reliability and construct validity of the AMSTAR [22, 23]
and R-AMSTAR (revised-AMSTAR [36]) tools. Whiting
[12] reviewed the content and measurement properties of
40 critical appraisal tools (Table 7). The review includes a
summary of tool content (items and domains measured),
tool structure (e.g. checklist, domain based), and item
rating (i.e. response options). Studies included in Whiting
[12] reported methods of development for 17 of 40 tools
(i.e. providing information needed to assess content
validity). Three of these 17 tools were judged to have been
developed using a ‘rigorous’ process (notably AMSTAR
[22, 23, 37], Higgins [38], and OQAQ [28]) (details in
Table 7). Inter-rater reliability assessments were available
from 11 of 13 studies included in Pieper [17], and for five
of the 40 tools (most reporting kappa or intraclass correl-
ation coefficient) in Whiting [12]. Six of the studies

included in Pieper [17] assessed construct validity. No
tests of validity were reported for any of the tools in
Whiting [12] (although exploratory factor analysis was
used to develop the content of AMSTAR). In addition,
Pieper [17] reported data on the time to complete the
assessment of each tool.

Of the three primary studies that evaluated RoB tools,
two assessed the reliability and validity of AMSTAR and
OQAQ [19, 34], one assessed the reliability and validity
of the Rapid Appraisal Protocol internet Database
(RAPiD) and the Quality and Applicability of Systematic
Reviews of the National Center for the Dissemination of
Rehabilitation Research (NCDRR) [34], and one reported
the development and reliability of ROBIS [15] (Table 8).
In addition, two of the three studies assessed the time
to complete assessments [19, 34].

Assessment of risk of bias in studies evaluating methods
Both SRs [12, 17] were judged at low risk of bias, based
on assessment using the ROBIS tool. Assessments for
each domain are reported in Table 7. Of the four primary
studies evaluating methods [15, 19, 34, 35]: (i) none
referred to a study protocol or noted the existence of one,
(ii) three used convenience samples as a method to select
the sample of SRs to which the tool/measure was applied,
(iii) the three studies that evaluated RoB tools either used
a convenience sample, or provided no description, of
the process for selecting raters who applied the tool
and (iv) only one pre-specified hypotheses for testing of
the validity of the measure [35] (Table 8).

Discussion
In this paper, we present our developed framework of
overview methods for the final steps in conducting an
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Study ID (first author, year)

Pieper 2014a [17]

Whiting 2013 [12]

Characteristics of the studies

Title

Primary objective

Number of included tools

Number of studies reporting on
the included tools

Name of the included tools or
measures (unnamed tools are
identified by first author name
and year of publication)

Content validity-reported
method of development
(e.g. item generation, expert
assessment of content)

Reliability—description of
reliability testing

Tests of validity—description
of correlation coefficient testing

Other assessments (feasibility,
acceptability, piloting)

Systematic review found AMSTAR, but not
R(evised)-AMSTAR, to have good measurement
properties

To review all empirical studies evaluating the
measurement properties of AMSTAR and R-AMSTAR

13 (10 reporting on AMSTAR, 2 on R-AMSTAR,

1 on both)

+ 4/13 studies had a primary objective to assess
the properties of AMSTAR/R-AMSTAR

+ 9/13 were methods studies that applied
AMSTAR/R-AMSTAR (mainly assessing quality of
SRs in a clinical area)

AMSTAR [22, 23], R-AMSTAR [36]

Not assessed (noted in background that
AMSTAR was based on OQAQ and a
checklist by Sacks 1997)

Inter-rater reliability (IRR) assessments were reported
in 11/13 studies, (9 on AMSTAR, 2 on R-AMSTAR). IRR
results were reported for individual items (8 studies),
the mean across all items (7 studies), and overall
score (6 studies)

Six studies assessed construct validity examining
the correlation between total AMSTAR scale scores
(summing ‘yes' responses) and scores on OQAQ

(3 studies), Sack's list (1 study), R-AMSTAR (1 study),
and expert assessment (2 studies)

Time taken to complete tool

Review of existing quality assessment tools for
systematic reviews (Chapter 4)

To conduct a review of existing tools designed

to critically appraise SRs and meta-analyses.

The review was conducted to inform development
of ROBIS

40 (5/40 tools targeted areas other than SRs of
interventions, for example diagnostic test accuracy
or genetic association studies)

43

Named tools: AMSTAR [22, 23], CASP [83], FOCUS [84],
MAC [85], NHMRC [86], OQAQ [28], SIGN [87], RAPID [88]*
Unnamed tools: Assendelft 1995 [89], Auperin 1997
[90], Crombie 1996 [91], Geller 1996 [92], Glenny 2003
[93], Greenhalgh 1997 [94], Higgins 2013 [38], Ho 2010
[95], Irwig 1994 [96], Knox 2009 [97], Li 2012 [98], Light
1984 [99], Lundh 2012 [100], Mailis 2012 [101], Minelli
2009 [102], Mokkink 2009 [14], Mulrow 1987 [103],
Nony 1995 [104], Oxman 1988 [105], Oxman 1994
[106], Oxman 1994 [107] (3 tools), Philibert 2012 [108],
Sacks 1997 [109], Santaguida 2012 [110], Shamliyan
2010 [111], Sheikh 2007 [112], Smith 1989 [12];

Smith 1997 [113], Smith 2007 [12], Thacker

1996 [114], Wilson 1992 [115], Zambon 2012 [116]

Methods of development were reported for 17/40

tools:

+ 3 tools were developed using a ‘rigorous’ process
(AMSTAR, Higgins 2013, 0QAQ)®

+ 10 tools were based on multiple existing tools
and/or guidelines for the conduct of systematic
reviews (or similar)

- 4 tools were adapted from a single tool

S0QAQ was based on literature review, survey of

methodological experts, and pretesting (pilot study).

AMSTAR was based on existing tools (including

OQAQ), a consensus process aimed at establishing face

and content validity, and exploratory factor analysis.

Higgins 2013 was based on AMSTAR, the Cochrane

Handbook for Systematic Reviews of Interventions

[67], expert review of items, and pilot testing.

Inter-rater reliability assessments were reported for
5/40 tools (most reporting kappa or intraclass
correlation coefficient)

No tests of validity were reported for any tools
(although exploratory factor analysis was used
during development of content for AMSTAR)

The SR includes a summary of tool content (items
and domains measured), tool structure (e.g. checklist,
domain based), and item rating (i.e. response options)



Lunny et al. Systematic Reviews

(2018) 7:159

Page 24 of 31

Table 7 Characteristics of SRs of methods studies and assessment of risk of bias (Continued)

Study ID (first author, year)

Pieper 2014a [17]

Whiting 2013 [12]

Risk of bias in the SRs of methods studies

Domain 1—study eligibility criteria® Low

Domain 2—identification and
selection of studies”

Unclear if predefined criteria/objectives were
adhered to, but eligibility criteria are broad
(lessening inappropriate exclusions), unambiguous
and appropriate.

Low

Comprehensive search of multiple databases and
reference lists. While search terms are not reported in
full, the authors searched for evaluations of specific
tools, terms for which were likely to be reported in
the abstract. Independent screening of citations and

Low

Unclear if predefined criteria/objectives were
adhered to, but eligibility criteria are broad
(lessening inappropriate exclusions), unambiguous
and appropriate.

Low
Comprehensive search. Independent screening of
citations, single screening of full text with checks.

full text by two authors.

Domain 3—data collection and High

study appraisal®

domain was rated as high.

Overall judgement® Low risk of bias

Single data extraction, with checks. COSMIN [13] was
used to defined measurement properties and as a
guide to interpreting findings, but not to appraise
study methods. There is potential that the methods
used for inter-rater reliability assessment may bias
estimates of reliability; given this and the extent of
reporting of reliability statistics, concern for this

Low

Single data extraction, with checks. Most potential for
error in extracting and classifying content of items,
however the impact of misclassification is low. No
assessments of risk of bias of included studies, but
this is only a concern for studies that reported
estimates of measurement properties (5/40 studies
reported reliability statistics). Since interpretation of
results focused on tool development and content,
concern for this domain was rated as low.

Low risk of bias

Although there is potential for bias in the reported
estimates of reliability and validity, the authors were
cautious in their interpretation, and noted the
limitations of both the evaluations reported in
included studies and their review methods.

AMSTAR A Measurement Tool to Assess Systematic Reviews; CASP Critical Appraisal Skills Programme; IRR Inter-rater reliability; OQAQ Overview Quality Assessment
Questionnaire; MAC Meta-analysis Appraisal Checklist; NHMRC National Health and Medical Research Council; RAPID Rapid Appraisal Protocol internet Database;
ROBIS Risk of Bias In Systematic reviews; SIGN Scottish Intercollegiate Guidelines Network; SRs systematic reviews

?0QAQ [28] is also referred to as OQAC (Overview Quality Assessment Checklist), and RAPID [88] is also referred to as RAP (Rapid Appraisal Protocol).

PLevel of concern for each domain judged as low, high or unclear

“Overall judgement is based on: interpretation address all concerns identified in domains 1-3, relevance of studies was appropriately considered, reviewers

avoided emphasising results based on statistical significance

overview—assessment of the risk of bias in SRs and pri-
mary studies; synthesis, presentation and summary of
the findings; and assessment of the certainty of evidence
arising from the overview. We identified five stage II
evaluation studies that mapped to the ‘assessment of the
risk of bias in SRs and primary studies’ step of the
framework and one study that mapped to the ‘synthesis,
presentation and summary of the findings’ step. The
evaluations included psychometric testing of tools to
assess the risk of bias in SRs and development of a
statistical measure to quantify overlap in primary studies
across SRs. Results presented in this paper, in combin-
ation with our companion paper [10], provide a frame-
work—the MOoR framework—of overview methods for
all steps in the conduct of an overview. The framework
makes explicit the large number of steps and methods
that need to be considered when planning an overview
and the unique decisions that need to be made as
compared with a SR of primary studies. Here, we focus
on issues pertinent to this second companion paper and
present some overarching considerations.

What this study adds to guidance and knowledge about
overview methods
A key observation from our first paper, and aligned with
conclusions of others [8, 9], was that there are important
gaps in the guidance on the conduct of overviews [10].
Similar conclusions can be drawn from this paper, wherein
guidance covers particular options, but not alternatives,
and there is a lack of operational guidance for many
methods. This is particularly pertinent for the step
‘assessment of the certainty of the evidence arising from
the overview, where GRADE methods (or equivalent) have
yet to be developed for overviews. An exception was within
the ‘assessment of risk of bias in SRs and primary studies’
step, where many tools for appraising or assessing the risk
of bias in SRs have been developed, with psychometric
evaluation for some tools, yielding at least some empirical
evidence to underpin selection of tools. Detailed guidance
on the applications of these tools has also been published.
The framework extends previous guidance on overviews
methods [4, 39] through provision of a range of methods
and options that might be used for each step. For most



Page 25 of 31

(2018) 7:159

Lunny et al. Systematic Reviews

dej1ano alow ey Aew suodai v H 1eyl
BuizisayrodAy ‘(uonedgnd [euinof 1o
V1H) @24nos uonediignd yiim paieinosse
2J9M S2INSEIW SY] JSYIRYM pauluiex]
‘suonedlignd Alewud Jo Jaquinu pue sys
JO JaWINU Yl YUM 2INseaud Yoes pue
"J3Y10 U2BS YUM (G-1 |[epu) SMIIAISAO
Jo 3|dwes e uo paie|nded (YD

YD) S2INSeIU US9MIS] UONE[S1I0D)

9|gedyidde 10N

|00} e Jou—s>|gediidde 10N

|00} e Jou—ajgedidde 10N

sainseaul
241 Jo BUnS3) AYpIeA 1DNASUOD

[G€] vDD pue D

S2Inseaw ayi Jo AlpleA

9Y1 91BN|BAS PUB SYS SSOIE SIIPNIS
AKrewnd Jo depano Jo 2a16ap ay1
Ajnuenb 01 sainsesw omy dojensp o)

MIAISAO J3Y10
AI9AS Ul PUOIUSW JOU 2I9M SMIIASI
Buiddepano sputy mairsl D1BWISAS

(3oelIsqe ul payodal

JOU S3|NS3J “JUSIDIHS0D UOIIR[D1I0D
SUBI S,U0SIeSd) YOO 241 ‘2inseawl
Je[IWUIS B WOl $102S PUB Y/ ISINY
UO $3J0DS U9MISQ UONe|S110D)

(eddey payyblom s,uayoD) [9A3] WaM
18 PISSISSe SeM JURWRIBY SYS S
01 YY1SWY paldde Apuspuadapul

OUM SIOYINE MIIADI OM) U3MID]
(Auswaalbe) Ajigel|a) Ja1el-1a1u|

|00} Bunsixe—aj|gedlidde 10N

|00l bunsixe—a|gedijdde 10N

|00} 31 Jo
AJpI[BA 12N1ISU0D /AMI|IGeIR) SSSSY

OVOO ‘[T ‘2Tl YvY1SWY
SpIsy
[e2IPAW JURIBHIP Ul SYS Jo ojdues e

U0 YISV JO Aujidises; pue Aupijen
1ON1SUOD ‘AlljIgel|24 8yl 4nseaw o)

ApNis UOREPI[eA [BUIDIXD UY SMIIADI
J11eWSAS Jo Aljenb esibojopoyiawl
QY3 $S3SSe 01 YYISWY Buisn

Passosse 10N

((uswaaibe 9) [9A9] UleWOp 1e
P3ssasse sem JUaWAIBY 'SYS 8
01 |90y paljdde Apuspuadapul
OUM SIOYINE M3IADI OM) UDIMID]
(Auswaaibe) Alljigeljas Ja1el-1a1u|

ssapo.d 1ydleg pue

Bunssw a5ef-03-308) € UI [001 S|gOY
Yelp 3yl pamainal (sladojanap
SUIPPIND ‘SI9MSIASI D11PUIRISAS
‘s3s1bojopoyIaW) spadxa 1U1U0D

sasAjeue-e1aW IO SYS JO Alijenb
9y} $5355e 01 PaubIsap $|001 OF
40 YS ue pue ([8L1] YIDIW 1) s¥S
10} plepuels buiodal e Uo paseq
SeM (SWS1I PUB SUIBWOP) 1US1U0D)

A|IGRI[24/A1IPI[BA JUSIUOD SSISSY

[S1] SIg0Y

(sa1pnis Aewnd

Ul UBY3 JDYIRJ) SMIIADI DIIBUIDISAS
Ul selq Jo s ayy buissasse

104 |00} MU e ‘S|gOY dojarsp o]
padojanap

SeM SMIIADI DIIBWRISAS Ul selq
O 3{SH SS3SSE 0 |00} MU Y S|90Y

(ybuans

QUIULISISP 01 Pasn SIUSUISJS INOJ JO BUO Sem

Allenb yS 219UyM) SEWODINO pue SUIN|OA
U23M13Q UOIIRIDOSSe JO YiBUR1Is INoge
SUOISN2UOD ||BISAO PRIS}[E S|00} JUSISHIP
Yum Aljjenb yS JO 1USWISSISSe JIaYIayM

JO JUBWISSISSE DANRY[BND) *(S2102S Alewwns
INOYM S|00} 10} SUop 10U) didVy PUe DYOO

U0 S2J0DS Aleuwwins UgoMia(g UOIe|21I0D)

(eddey s,usyoD) YSYOV pue

dVvY 10j [9A3] ulewWop

pue ‘OvOO0 PuUe YY[SINY 10 [9A9)]
WIS} 1B PIsSSIsSe sem JUaLaalby
00} UDeD U1IM JUSUISSISSE
pajeledss [PAISIU] ¥2IM-

'SYS C€ 01 YSYOV PUe Aidvd ‘OVO0
‘YY1SWY paldde Apuapuadspul
OUM SIOYINE M3IASI OM] UDIMID]
(1uawaalbe) Ayjigeljal Jael-1a)

|00} Bunsixe—ajgediidde 10N

|001 Bunsixe—ajgediidde 10N

|00} 33 JO AlpIjeA 1DNASUOD /AM|IgelRI SSISSY

<[88] Aldvy '[87]
OVOO [ZLL] ¥SYOV ‘[L€ "€C 'TC] VLISV

SISOYIUAS 2DUPIAS BY} JO sbulpul)

ay3 s1oedwll |00} JO 310Yd ay1 Moy u0(dxe
pue ys ue ul sjooy |esiesdde Ajenb inoy jo
AM|Iqises} pue AlplieA ‘Alljigel|a] SUlUEXS O

SMBIAIDAO Ul SM3IARI DI1BUIRISAS I0J
|oo1 |esteidde Aujenb jo a10yd jo 10edw|

punsal
JUSIDIS0D UOIIR[D1I0D JO
uondussap—AlpIeA JO S1S3|

Bunsal Aujigerai jo
uonduosap—Ai|igelay

SSoURAISUSYa1dWOod
—A1pI[eA JUSIUOD)

uonesausb way
JO SpoyIau—AlIpIeA JUSIUOD

JUSWISSaSSe JO 9dA |

sainseaw
1O |00} PapN|PUl U3 JO dWieN

9A1123(q0 Alewilid

aniL

salpnis 9y} jo sonsialoelrey)

[S€] av Loz 4edald

[61] 110¢ l)suired

[S1] 9107 Bumym

[v€] o¥10z 4odald

(1eah Joyine 1s11y) | Apnis

se|q JO YSH JO JUBISSISSe pue salpnis spoyial Alewid Jo sopspsideieyd) g ajqel



Page 26 of 31

(2018) 7:159

Lunny et al. Systematic Reviews

Aupijea pue Aujiqeljas Jo sajewnss Aue o) uonejas ul goy,

(10201014 |estesddy pidey) dyy se 01 paiiajal os|e s [88] AldVY PUe ‘(AsIPPaYD 1UsWssassy AlljenD MIIAIBAQ) DYDO Se 01 paliajal osfe si [8Z] DVDO0.

SMIADJ D11BWIRISAS SYS [SMBIAI D11BWDISAS

u| seig Jo sy S/gOY ‘selq Jo ¥su goy ‘aseqeleq 1aulaiul 030101 [esieiddy pidey gidyy ‘S41eUUONSINYD 1UBWISSISSY ALEND MIIAISAQ DD ‘SMIIASY UOIUSAISIU| SUBIYD0D JO suoleldadx] [ed160[opoyIsI ¥IDIW
QuaWIssassy ABojouyda| YiesH YH ‘ealy PaIaA0D) PaldalIo) i) ‘ealy PAIDA0D) VD [SMIIARY dlewalsAs Jo Aujigediddy pue Auljend syl buissassy YSYQY ‘SMIIADY DI1RWDISAS SSISSY 01 [00] JUSWAINSEIN Y YV.ISWY

/suonedygnd

Arewd sy pue smalAa1 papn Ul

JO J3qUINU 3Y3 YIIM UOIIE[31I0D
3A1eb3U (0t'0-02'0) Yeam 10 (0Z'0-00'0)
yeam AIaA e aAeY PINOYs DD a4 18yl
paWINSSe am ‘Iseiuod uj ‘suoledljgnd

Arewd papnpul Jo Jaquinu ay3 U202 UOIIe|24I0D
UM UOIIB[3110D SAIIBDRU JSMO] B ‘SIy) SUel SU0SIedd Bulsn syuawNIsul

01 paJedwod ‘pue SM3IASI PapN[dUl JO om} ay) bupedwod palebisanul [j001 |esiesdde [e2131D] 1D 9yi sedwiod
19gUUNU Y1 YIm Uone[110d aAiebau sem AlpI[eA 12NasU0D), ‘palydads 01 Pa1e|NDJeD SeM JUSIDIYS0D UOIIR|SLI0D Juel Alpljea jo bunssy
(08:0—-09°0) buons e aney pjnoys 10U SEM UOI1e|a.110D JO apniiubew s,uewleads sy, paydads 10U Sem UOI1e[aLI0D 10} sasayrodAy
VD 9y1 18yl pazisaylodAy apn, SOA 10 uondalIp pardadxa 3yl :oN AupljeA jo bunsal ou d|gedidde JoN  Jo apnyubew Jo uondAIp Paldadxe 3y ON payipads-aid

pa1INID31 31aM AdY)
Moy Jeapun 'siadojaAsp (00} 3y} q2Inseaw/|00}
JO Juspuadapul alam pue ‘pajo|id 3y} pajjdde oym
Pa123|9S 3J9M  SeM SIgOY UDIYM Ul MIAISAO UE JO pasn sem Yy 1SNV Y2IUM Ul MIIAIDAO 10559558 /519181 Y}
3|gedijdde 10N sia1e1 moy Jo uondiudsap ON HUe3PUN  SIOYINE 2UaM SIS1RY :DDUSJUSAUOD) U JO SIOUINE 2J9M SI1Y :9DUIJUSAUOD) Buo3j3s 104 559301
"1 10T pUe 6007 U99M1g paysiignd  pa1d9jas a1am Asyl Moy Jespun Ing paljdde
S9D1E O PAIDLISAI YoIeas "sapusbe  9jdwies 9DUIUSAUOD B Se PagLIsIp SI90Y Jo siadojPAsp ayi Jo (5103942 UOIIUAIDIUI 10U) Sem ainsesw
V1H JO s2usgam jo BuiydieaspueH pue ‘(J9dued [e10310]0d ‘UoisualadAy)  Juspuadapul sioyine Aq paionpuod SOUIODINO PUR SWIN|OA AI9BINS Usamiaq /|003 Y3 YdIym
'S9SegeIRP Al JO UDIRSS 2INjedl| SP[al} [EDIPRW 1USIIHIP Bulaqg ‘MIIAISAO UR Ul SIIPNIS SUOIIBIDOSSE PRUILLIEXD 18U} MIIAISAO UR Ul 01 SYS 4o o|dules
B WO} PALIIUIPI SMIIAIDAO ||V SNSUDD) OM] Ul 2I9M SHS :9DUSIUSAUOD) PaPNPUL 219M SYS :DDUBIUSAUOD) S3IPNIS PIPN|DUL DIIM SYS :DDUSJUSAUOD) 3y} 10995 0} POYRN
|od0101d
pawuodal 10N pauodal 10N pauodal 10N pauodal 10N € JO 9DUASIXT
salpnis spoyiaw Arewnd ay) ul seiq Jo sy

(Bunoyd
yoeqpasy) papiroid pue sjool ay} ‘Ajigeadsdde
pajojid syuedipiued a1aym Sigoy uo ‘Ajgisesy)
papodal 10N 219|dwod 013wl SAOYSHIOM 331U PIAJOAUI BURO|Id 919|dwod 01 awil| JUBUISSISSE JaYI0

[S€] arLog Jadaid (611 L10T YjjpWlied (511 910Z Bunium [P€] o710 Jadaid

(1ea£ Joyane 1s11y) | Apnis

(PaNUIU0D) SeIq JO YSI JO JUDWSSISSe pue S3IPNIs spoyiaw Alewud Jo sopsiiaideleyd) g ajqel



Lunny et al. Systematic Reviews (2018) 7:159

methods, we identified a lack of evaluation studies, indi-
cating that there is limited evidence to inform methods
decision-making in overviews. However, not all methods
presented necessarily require evaluation. Theoretical
considerations or poor face (or content) validity of a
method may determine that it should not be used. For
example, in the ‘assessment of risk of bias in SRs and
primary studies’ step, an identified option (and one that has
been used in some overviews) is to not report or assess
RoB in the primary studies (2.1.4). Since the interpretation
of evidence is highly dependent on limitations of primary
studies within an SR, this option has little face validity.

A further extension to previous guidance is the linking
of methods from our framework to address commonly
arising challenges in overviews. This linking demonstrates
that multiple methods are available for addressing each
scenario, as illustrated in ‘Addressing common scenarios
unique to overviews' section using the example of the
range of methods available for dealing with reviews that
include overlapping primary studies.

Strengths and limitations

The strengths and limitations described in the first paper
in this series [10] are now briefly described here. The
strengths of our research included (a) noting any deviations
to our planned protocol [11], (b) using consistent language
throughout the framework and an intuitive organising
structure to group related methods and (c) drafting of the
framework for each step by two authors independently.
The limitations included the following: (a) the subjective
nature of the research involving ‘translating’ descriptions of
methods into a common language or standardised phras-
ing, (b) exclusion of articles that could have been of rele-
vance to overviews (e.g. methods of indirect comparison
and updating systematic reviews) and (c) difficulty in
retrieving methods studies as methods collections are not
routinely updated (for example, the Cochrane Methodology
Register has not been updated since July 2012 [40]; and the
Scientific Resource Center Methods library’s most recent
article is from 2013).

An additional limitation is that new methods and
methods evaluations may have been published since our
last search (August 2016). However, we sought to identify
methods that were missing from the literature (through in-
ference) so the structure of the framework is unlikely to
change. Given the sparsity of evidence about the perform-
ance of methods, any new evaluations will be an important
addition to the evidence base but are unlikely to provide
definitive evidence. One recent example is the publication
of AMSTAR 2 [41]. While the development of AMSTAR 2
reflects an important advancement on the previous ver-
sion of AMSTAR (extending to non-randomised studies
and changing the response format), the tool will require
application and further testing in overviews before its

Page 27 of 31

measurement properties can be fully established and
compared to existing tools.

Future research to refine and populate the framework
and evidence map

Overview methods are evolving, and as methods are
developed and evaluated, the evidence map can be further
refined and populated. There are two related, but distinct
streams of research here. The first stream relates to the
development and application of methods. Substantial
work is needed to provide detailed guidance for applying
methods that have been advocated for use in overviews, in
addition to developing new methods where gaps exist.
The development of GRADE guidance for overviews is an
important example where both methods development and
detailed guidance is required.

The second stream of research involves methods evalu-
ation. In our first paper, we suggested three domains against
which the performance of overview methods should be
evaluated: the validity and reliability of overview findings,
the time and resources required to complete the overview,
and the utility of the overview for decision-makers. For
example, researchers could compare the statistical perform-
ance of different metrics to assess the degree of overlap, or
different statistical methods to adjust for overlap in meta-
analyses, using numerical simulation studies. A further area
of research could include evaluation of different visual pre-
sentations of the range of summary results extracted from
the constituent SRs. The framework will need to be refined,
in response to methods development and evaluation. As
mentioned in Paper 1, visual representation of an evidence
map of overview methods will be useful when more evi-
dence is available.

Furthermore, our framework and evidence map only fo-
cused on overviews of intervention reviews. The frame-
work and evidence map could be extended to include
methods for other types of overviews, such as overviews of
diagnostic test accuracy reviews or prognostic reviews [42].

Conclusions

A framework of methods for the final steps in conducting,
interpreting and reporting overviews was developed, which
in combination with our companion paper, provide a
framework of overview methods—the MOoR framework—
for all steps in the conduct of an overview. Evaluations
of methods for overviews were identified and mapped
to the framework. Many methods have been described
for use in the latter steps in conducting an overview;
however, evaluation and guidance for applying these
methods is sparse. The exception is RoB assessment,
for which a multitude of tools exist—several with suffi-
cient evaluation and guidance to recommend their use.
Evaluation of other methods is required to provide a
comprehensive evidence map.
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Further evaluation of methods for overviews will facilitate
more informed methods decision-making. Results of this
research may be used to identify and prioritise methods
research, aid authors in the development of overview
protocols and offer a basis for the development of
reporting checklists.
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