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Abstract

Background and Objective: To introduce potential static tabular and graphical techniques for visually presenting overlap between sys-
tematic reviews (SRs) included in overviews of systematic reviews (OoSRs).

Methods: The graphical approaches described include Venn and Euler diagrams, as well as matrix-based, node-link, and aggregation-
based techniques. We used fundamental concepts of mathematics from set and network theory to develop our novel graphical approaches.
The graphical displays were created using R.

Results: Overview authors have the flexibility to choose from a variety of visualizations, depending on the characteristics of their study.
If the OoSRs include few SRs, a Venn or an Euler diagram can be used. In case of OoSRs with more SRs, Upset plots, heatmaps, and node-
link graphs are more appropriate for visualizing overlapping SRs. Stacked bar plots constitute an aggregation-based technique of illustrating
overlap. Strengths and limitations of each graphical approach are presented.

Conclusion: The degree of overlap should be explored for the entire study and for specific outcomes of interest. The proposed graphical
techniques may assist methodologists and authors in identifying overlap, which in turn may improve validity and transparency in OoSRs. More
research is needed to understand which technique would be most useful and easiest to understand. © 2020 Elsevier Inc. All rights reserved.
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1. Introduction emerged as a result of the rapidly increasing number of
published systematic reviews (SRs) [1]. The primary aim
of OoSRs is to integrate evidence from multiple SRs within
the same field and address a broad spectrum of research
questions using explicit and systematic methods [2].

Over the last few years, the rapid growth of OoSRs has
introduced numerous challenges, due to methodological
variations as well as unclear areas [3]. To address these

An overview of systematic reviews (OoSRs) is a type of
“next generation” knowledge synthesis product that has
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What is new?

Key findings

e A variety of graphical options can be used by ana-
Iytic methodologists and overview authors to
explore or/and communicate the degree of overlap
in overviews of systematic reviews (OoSRs).

e The suggested graphical approaches include Venn
or Euler diagrams, Upset plots, pairwise intersec-
tion heatmaps, bipartite networks, node-link
graphs, and stacked bar plots.

What this adds to what is known?

e There is currently limited information on how to
depict overlap in OoSRs. This study introduces po-
tential static tabular and graphical techniques for
visually presenting overlapping SRs in OoSRs.

What is the implication, what should change now?

e The proposed taxonomy of tabular and graphical
displays has the potential to improve validity and
transparency of the conduct and reporting of
OoSRs.

phases of the overview process, such as dealing with pri-
mary study overlap.

One of the key challenges, unique to OoSRs, is address-
ing multiple overlapping SRs [14,15], which include over-
lapping information and data, due to the inclusion of the
same primary studies. While some overview authors choose
to include all SRs and then carefully examine and compare
them to avoid double-counting data in their analysis, others
prefer to simply acknowledge the overlap as a potential
limitation of their study. Another commonly used method
is to apply decision rules to include only some of these
SRs, to avoid any overlap (e.g., by including the most
recent, the largest, or the one with the highest quality
among relevant SRs) [16]. Two recently published studies
have developed decision tools to assist overview authors
with handling overlapping SRs [17,18]. In addition to that,
Cochrane recently updated their guidance for conducting
OoSRs highlighting that it is important to ‘““map out which
primary studies are included in which systematic reviews”
[19]. Furthermore, Pieper et al. (2014) provided guidance
on creating citation matrices and calculating the “corrected
covered area” (CCA) as a quantitative measure of the
extent of primary study overlap between the SRs [14].
Although these recommended approaches can be used as
an initial step for exploring overlap in OoSRs, they may
not be adequate to address the issue. For example, if the
same primary studies are included across SRs, but they
are assessed for different outcomes by different SRs, the

CCA for the entire citation matrix may result in a
misleading inference about overlap in data [14,17]. There-
fore, where necessary, supplementary diagnostic tools
should be used such as graphical displays.

Data visualization is an excellent method for exploring
and presenting the extent to which multiple relevant SRs
include the same primary studies. However, there is limited
knowledge and applicability of data visualization methods
in OoSRs. A recent study assessing 50 OoSRs with health
care interventions found that only 8% (4/50) of these
OoSRs reported methods for visualizing overlap (e.g., us-
ing a citation matrix) [15].

To our knowledge, there is limited information in the ex-
isting literature on graphical options that can be used to de-
pict overlap in OoSRs. Therefore, we aimed to introduce
potential static tabular and graphical techniques for visually
presenting overlap between SRs that may assist methodol-
ogists and overview authors in exploring and communi-
cating the degree of overlap in OoSRs.

2. Methods
2.1. Protocol and registration

A protocol for this study was developed a priori and was
registered with the Open Science Framework (https://osf.io/
eqc7v/).

2.2. Taxonomy of graphical displays and mathematical
background

We reviewed articles published by Alsallakh et al.
[20—22] and pertinent work on set visualization [23—25]
to choose tabular and graphical displays for depicting over-
lap in OoSRs. Criteria for inclusion were the applicability
in OoSRs, the visual complexity (the amount of detail or in-
tricacy in a picture), and the potential of these graphs to be
used as a stand-alone static visual display.

We applied a classification system to group the different
types of tabular and graphical displays as per pertinent tax-
onomy suggested by Alsallakh et al. [20]. The following
categories were used: (a) Venn and Euler diagrams, (b)
matrix-based techniques, (c) node-link techniques, and (d)
aggregation-based techniques. Fundamental concepts of
mathematics from set [25] and network theory [26] were
used to describe our novel approaches (see Appendix 1).

2.3. Empirical illustration

The overlap can be investigated across all included SRs
or/and at the outcome level [17]. We implemented the pro-
posed tabular and graphical displays to empirical examples
of published health care OoSRs using the R programming
language (version 4.0.2) [27]. We used three OoSRs
[28—30] for illustrating Venn and Euler diagrams and the
study by Miyazaki et al. [31] for the remaining graphs to
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allow for greater comparability. Miyazaki et al. 2017 sum-
marize the evidence from 6 SRs that include 14 unique ran-
domized control trials evaluating three outcomes: the
incidence of type 2 diabetes mellitus (T2DM), the glycemic
load, and the anthropometric changes (see Appendix 2).
The selection of the examples was based on the usefulness
(i.e., the number of included SRs, information for the SRs,
and primary studies provided by the Miyazaki et al. 2017
study) of the articles in demonstrating specific aspects of
the proposed visual techniques. However, no judgment of
study quality is implied by this selection.

3. Results
3.1. Venn and Euler diagrams

Diagrams that use circular or elliptical areas to represent
sets and intersections. A Venn diagram depicts all possible
intersections between the SRs, even if some of them are
empty, whereas an Euler diagram depicts only intersections
that are not empty (see also Appendix 1).

3.1.1. Examples

When there are three SRs in an overview (such as in the
Byrne et al. study [28]), every set is shown with circles, but
as soon as we get to four SRs, circles do not work (Table 1).
Ellipses can work for up to five SRs (such as in the Xing
et al. study [29] and the Wells et al. study [30]). It is worth
noticing that Euler-like diagrams can also be used (see
Appendix 3).

3.2. Matrix-based techniques

3.2.1. The citation matrix of OoSRs

A citation matrix is a two-dimensional cross table, con-
sisting of columns with the individual SRs and rows with
unique primary studies. For each primary study, a check
mark (¥) is used to indicate the SRs in which it has been
cited.

3.2.1.1. Example. We created a citation matrix for the
overview published by Miyazaki et al. [31] (Fig. 1). The
tabular data for this overview are presented in columns cor-
responding to the six SRs and rows corresponding to a total
of 14 unique primary studies.

3.2.2. Upset plot

When the number of SRs exceeds five, Venn and Euler di-
agrams become difficult to read and interpret. Another effec-
tive approach to visualize overlapping reviews is the Upset
plot which depicts exclusive intersections (see Box 1).

3.2.2.1. Example. In Fig. 2 we depicted the overlapping of

primary studies between SRs that are included in the Miya-

zaki et al. overview [31] (6 SRs and 14 primary studies).
The Upset plot consists of three parts [32]:

Box 1 Set theory terminology applying to OoSRs

Intersection set—the set consisting of the primary studies
(elements) that are common between the SRs (sets)
participating in the intersection.

Size of intersection set—the number of primary studies
(elements) included in an intersection set.

Degree of intersection—the number of SRs (sets)
participating in the intersection.

Exclusive intersection—contains all primary studies
(elements) that are common between the SRs (sets)
participating in the intersection and do not belong to
other SRs.

(a) The horizontal bar chart (blue bars) that shows the
number of primary studies that are included in each
SR (Fig. 2A).

(b) The intersection matrix in the center of the plot con-
sists of rows that correspond to the different reviews
included in the OoSRs and columns that correspond
to the intersection sets. The reviews that are part of
an intersection are presented as vertically connected
filled dark circles (Fig. 2B).

(c) The top vertical bar chart which shows with different
colors the primary studies included in each exclusive
intersection. The height of the bars corresponds to the
total number of primary studies included in the inter-
section (the intersection size) (Fig. 2C).

3.2.3. Pairwise intersection heatmap

With an increasing number of studies, visualizing all
possible intersections becomes impractical by using Venn
and Euler diagrams or Upset plots. One possibility is to
visualize pairwise intersections with heatmaps. The cells
within the triangular matrix contain color-coded data that
demonstrate the degree of overlap between pairs of SRs.
Either the number of primary studies that are common be-
tween pairs of SRs or the CCA formula [14,17,33] can be
used as a measure of the overlap.

3.2.3.1. Example. We created a pairwise intersection heat-
map for our working example. It is verified that the SRs by
Chasan et al. 2014 (9 primary studies), Gilinsky et al. 2015
(11 primary studies) and Guo et al. 2016 (12 primary
studies) have at least 9 primary studies in common which
corresponds to deep purple color in the color scale of the
heatmap (Fig. 3A). In addition, we can observe that the on-
ly primary study included in Middleton et al. 2014 review is
not included in any other review (white tiles).

As per CCA measure (see Appendices 4 and 5), the SRs
by Chasan et al. 2014 and Gilinsky et al. 2015 have the
largest overlap (81.8%) which corresponds to deep green
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Table 1. Examples of Venn diagrams and their respective Euler diagrams that illustrate the intersections between systematic reviews (SRs) in published
OoSRs that include three, four, or five SRs

Overview of No. of SRs
systematic reviews (primary studies) Venn diagram Euler diagram
Byrne et al. 2019 [28] 3(24)
25 % (6)
c"g%ﬁg;’“ 12% (3)
CTT2012_2015
54 % (13)
Xing et al. 2018 [29] 4 (26)
Yubo2017
15% (4)
Xia2017 Cui2016
46 % (12)
Cui2016
46 % (12)
Xia2017
8% (2)
Wells et al. 2013 [30] 5(10)

La_Touche20Q8
0

p_Gonzalvq2012
20% (2)

Posadzki2011
10% (1)

Percentages (and absolute numbers) inside the circles/ellipses represent the overlap of primary studies included in the reviews (e.g., Byrne et al.
2019 includes a total of 24 primary studies, 6 of which are common between CTT2012_2015 and Ray2010 reviews and do not belong to other
SRs [25%, 6/24]). Euler diagrams depict only intersections that are not empty, and the areas are proportional to the size of the intersections.
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Systematic Reviews i

No. of times
StudylD Chasan2014 Gilinsky2015 Guo2016 Middleton2014 Morton2014 Peacock2014 included
Cheung2011  Yes  Yes  Yes % No % No « Yes 4
Clark2009 % No % No % No  Yes ® No % No 1
& Ferrara2011 + Yes « Yes + Yes % No % No « Yes 4
% Hu2012  Yes  Yes  Yes % No % No % No 3
g Ji2011 %X No % No + Yes % No % No % No 1
) Kim2012 V Yes s Yes o Yes % No % No + Yes 4
_g Mclntyre2012  Yes  Yes  Yes % No % No  Yes 4
&- Peterson1995 % No + Yes % No % No % No % No 1
Ratner2008 ' Yes « Yes + Yes % No + Yes  Yes 5
Reinhardt2012  Yes « Yes + Yes % No ® No  Yes 4
Shek2014 %X No ' Yes  Yes % No ' Yes %X No 3
Shyam2013 + Yes  Yes + Yes % No < Yes % No 4
Wein1999 « Yes « Yes + Yes % No « Yes % No 4
Yu2012 X No X No + Yes % No % No X No 1

Total studies 9 1 12 1 4 6

included

Fig. 1. Citation matrix for the Miyazaki et al. study [31] (6 SRs and 14 unique primary studies). The tabular data are presented in columns cor-
responding to the 6 systematic reviews (SRs) and rows corresponding to a total of 14 unique primary studies. Check marks (¢) indicate when a
primary study is included in an SR (Yes). The total number of primary studies included in each SR is presented in the last row. The green tiny bars
on the right of the matrix demonstrate the number of times a primary study is included in SRs. (For interpretation of the references to color in this

figure legend, the reader is referred to the Web version of this article.)

color (note that the overall CCA is equal to 41.4%)
(Fig. 3B).

3.3. Node-link techniques

3.3.1. Bipartite citation network

A network consists of nodes and links. For OoSRs, we
introduce the bipartite citation network [24], where the no-
des are divided into two sets such that connection is only
allowed between two nodes in different sets. The one set
of nodes represents the SRs and the other set represents
the primary studies. Each SR is connected by a link with
the primary studies that are part of it.

3.3.1.1. Example. The bipartite ‘“‘cloud-like” citation
network of the Miyazaki et al. [31] study reveals a cluster
of three SRs (Chasan et al. 2014, Gilinski et al. 2015,
and Guo et al. 2016) which have many primary studies in
common, indicating high degree of overlap between these
SRs (Fig. 4).

3.3.2. Node-link graph with systematic reviews

The bipartite citation network can be compressed to a
graph with only one type of node [34] such that the
node-link graph with SRs. This type of graph contains only
SR nodes, where two SR nodes are connected when they

have at least one common primary study node in the bipar-
tite network. The thickness of links represents the number
of primary studies that are common between two linked
SRs or alternatively the corresponding CCA. The size of
nodes represents the number of primary studies included
in SRs. This type of visualization is an alternative approach
to heatmaps.

3.3.2.1. Example. We created the node-link graph for our
empirical example (Fig. 5). By looking at the plot and with
the help of the legends, we can deduce that Gilinsky et al.
2015 and Guo et al. 2016 are the largest SRs and have 10
primary studies in common. In addition, we can observe
that the Middleton et al. 2014 review is not connected with
the other reviews. The version of this graph with the CCA is
presented in Appendix 6.

3.4. Aggregation-based techniques (bar plot)

Some OoSRs include many SRs and a large number of
primary studies. In that case, depicting and clarifying the
extent of overlap among the included SRs becomes unfea-
sible when relying on the aforementioned graphical dis-
plays. Aggregation techniques (such as a bar plot) can be
used to address this issue by using frequency representa-
tions to exhibit the number of primary studies in each SR
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Fig. 2. Example of an Upset plot for the Miyazaki et al. study [31] (6 SRs and 14 primary studies). It consists of three parts: (A) the horizontal blue
bars on the left-hand side, (B) the exclusive intersections sets (vertically connected filled dark circles) in the center of the plot, and (C) the top
vertical bar chart which shows the intersection size. Different colors in the bars correspond to different primary studies. The interventions described
in the included reviews were: D, diet; DE, diet and exercise; DEB, diet, exercise, and breastfeeding; DEP, diet, exercise, and psychosocial support;
E, exercise; and R, reminder. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this
article.)
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Fig. 3. Pairwise intersection heatmaps showing the degree of overlap in the Miyazaki et al. study [31] (6 SRs and 14 primary studies). The color-
coded cells within the triangular matrix demonstrate (A) the number of primary studies that are common between pairs of SRs or (B) the % cor-
rected covered area (CCA) for pairs of SRs. The diagonal gray-colored cells indicate the total number of primary studies included in each review.
(For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)
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Fig. 4. A “‘cloud-like” citation network visualization of the Miyazaki et al. study [31] (6 SRs and 14 primary studies). The systematic reviews (SRs)
are displayed as round yellow nodes, whereas the primary studies are displayed with gray color. The links represent the connections between SRs
and the primary studies. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)
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Fig. 5. Node-link graph of the Miyazaki et al. [31] study (6 SRs and 14 primary studies). The size of the nodes is proportional to the total number of
primary studies included in each systematic review and the thickness of the lines proportional to the number of primary studies that are in common
between two linked SRs.
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Peacock2014
Morton2014
.= Middleton2014 1

Guo2016 2

Gilinsky2015 1

Systematic Reviews (m=6)

Chasan2014

o

Primary studies
B not included

B multiple
2 single

10

5
Number of Primary Studies (n=14)

Fig. 6. Example of a stacked bar plot for the Miyazaki et al. study [31] (6 SRs and 14 primary studies). Each horizontal bar corresponds to a
different SR and consists of up to three sub-bars: single, multiple, and not included. These levels describe whether the primary studies are exclu-
sively included in a specific SR (yellow sub-bar), or they are also included in at least one of the other SRs (green sub-bar), or not included at all in
the specific SR, respectively (dark purple sub-bar). (For interpretation of the references to color in this figure legend, the reader is referred to the

Web version of this article.)

and the proportion of them that are part of more than one
SR.

3.4.1. Example

In Fig. 6, we present the overlapping information for our
working example with a stacked bar plot. We can easily
identify that Guo et al. 2016 review is the most recent
and largest study including 12 primary studies, two of
which are exclusively included in this SR (yellow sub-
bar), whereas the remaining 10 are also included in at least
one of the other SRs (green sub-bar). Note, also, that two
primary studies are not included at all in this SR (dark pur-
ple sub-bar). Overall, five of the six reviews (with the
exception of the Middleton et al. 2014 study) have many
primary studies in common (green sub-bars).

In Table 2, we highlight in a summary table the strengths
and weaknesses of each visual proposed technique.

3.5. Exploring overlaps for specific outcomes

We can also focus on exploring the overlap among re-
views for specific outcomes of interest. The Upset plot in
Fig. 7 depicts the overlap of primary studies between SRs
that are included in our empirical example of the Miyazaki
et al. study for the outcome measures of glycemic load,
which were assessed in five of the six included SRs (see
Appendix 2).

The degree of overlap as per CCA% for the glycemic
load is 25%. Three reviews (Chasan et al. 2014, Gilinsky
et al. 2015, and Guo et al. 2016) reported data about glyce-
mic load from three primary studies (Hu et al. 2012, Kim
et al. 2012, and Mclntyre et al. 2012). Furthermore, the
Shek et al. 2014 and Wein et al. 1999 primary studies are
evaluated in Gilinsky et al. 2015 and Guo et al. 2016 for
glycemic outcome measures. Finally, the Shyam et al.

2013 trial is included in four reviews. Of note, data for gly-
cemia and metabolite outcomes from Clark et al. 2009, Ji
et al. 2011, Peterson and Jovanovic 1995, Ratner et al.
2008, and Yu et al. 2012 were not reported in more than
one review.

The CCA% for the incidence of T2DM and the anthro-
pometric change outcomes are 33% and 42%, respectively.
Therefore, the degree of overlap as per CCA% varies with
the type of outcome in this overview. The Upset plots are
presented in Appendix 7.

4. Discussion

Overlapping SRs is a methodological issue unique to
OoSRs that, if disregarded or improperly handled, may lead
to inaccurate results or misleading conclusions [14,17]. As-
sessing the degree of overlap in OoSRs can generate valu-
able information. In case of high degree of overlap between
the included SRs, for instance, the conclusions of each SR
should be examined to evaluate the degree of their agree-
ment. If discordance in conclusions exists, potential reasons
should be sought. In case of low degree of overlap in
OoSRs, different eligibility criteria, search strategies, inter-
ventions, and outcomes may have been applied by the au-
thors of the SRs. Therefore, it is important to further
explore the scope of the OoSRs. A low degree of overlap
is usually something to be expected for broad-scope
OoSRs. However, in narrower-scope OoSRs, low degree
of overlap might also be present. Authors should further
assess the comprehensiveness as well as the quality of the
included SRs to identify the underlying reasons for the
low degree of overlap [17].

The introduction of static tabular and graphical displays
to explore, assess, and present the degree of overlap among
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Table 2. Strengths and weaknesses of the proposed visual techniques

Visual technique

Strengths

Weaknesses

Venn and Euler diagrams

Matrix-based techniques
Citation matrix

Upset plot

Pairwise intersection heatmap

Node-link techniques
Bipartite “cloud-like” citation network

Node-link graph with systematic
reviews

The classic approach to show intersec-
tions between a small number of SRs
(up to five).

They are generally easy to understand.

Most commonly used visual approach
for illustrating overlapping reviews.

It presents which same primary studies
are included in reviews.

Useful for calculating the CCA.

A comprehensive way to identify over-
lap between SRs.

It may present all the exclusive inter-
sections. In instance of a large over-
view, the number of intersections can
be reduced by setting the degree of
intersection (i.e., degree of intersection
>2).

It may present which same primary
studies are included in reviews using
different colors for the primary studies.
It may present the interventions
described in the included SRs

An easy way to identify patterns of high
or low overlap between pairs of SRs at a
glance using a color scheme with
increasing saturation.

It is suitable when OoSRs include many
SRs and a large number of primary
studies.

Either the number of primary studies
that are common between pairs of SRs
or the calculation of CCA for each pair
of SRs can be used as a measure of the
overlap.

It is generally easy to understand. When
many primary studies are part of mul-
tiple SRs, there are more links, indi-
cating higher degree of overlap in the
OoSRs.

It can identify clusters of reviews with
many links to primary studies.

It can display exactly which primary
studies are connected to which SRs.

An easy way to identify high or low
overlap between pairs of SRs at a
glance using the size of the nodes and
the thickness of the links.

It can identify clusters of highly con-
nected reviews.

Either the number of primary studies
that are common between pairs of SRs
or the calculation CCA for each pair of
SRs can be used as a measure of the
overlap.

Beyond five SRs, strange shapes need
to be used to represent all the inter-
section combinations and understand-
ing the diagrams can be misleading or
nearly impossible.

It is not possible to know which same
primary studies are included in reviews.

It can often become overwhelming,
especially when a large number of SRs
and primary studies need to be dis-
played and difficult to follow.

Theoretically, Upset plots can display
more than 25 different SRs and 40 in-
tersections. However, in practice plot-
ting all intersections of 10 or more SRs
at once may not be feasible [25].

If there is a large number of primary
studies (>30), it can be difficult to
distinguish between a wide variety of
colors. In this case, the Upset plot can
illustrate only the number of primary
studies included in the intersections.
Needs familiarity—for an inexperi-
enced reader, it can be difficult to
interpret this composite graph at first.

It is not possible to know which same
primary studies are included in the
pairs of reviews.

It does not provide information on in-
tersections of SRs with degree of
intersection higher than two.

large number of primary studies and
SRs can often lead to a complex or even
chaotic visualization due to edge
crossing and overplotting.

It is not possible to know which same
primary studies are included in the
pairs of reviews.

It does not provide information on in-
tersections of SRs with degree of
intersection higher than two.

Due to edge crossing, node-link graphs
suffer from increasing clutter as the
number of links increases.

(Continued)
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Visual technique

Strengths

Weaknesses

Alternative graph to pairwise intersec-
tion heatmap

Aggregation-based techniques

Bar plot

Simple chart choice. It is generally easy
to understand.

It is suitable when OoSRs include many
SRs and a very large number of primary
studies.

It constitutes an aggregative method of
presenting overlap. The potential dif-
ferences in the length of the sub-bars
corresponding to each SR are explained
by clinical or methodological
differences (e.g., different research
question, eligibility criteria for study
inclusion, and search dates) among the

e It is not possible to depict the specific
SRs that are in overlap.

e It is not possible to know which same
primary studies are included in reviews.

SRs included in the OoSRs.

Abbreviations: CCA, corrected covered area; OoSRs, overview of systematic reviews; SRs, systematic reviews.

SRs could be an important part of an OoSRs. Of note, based
on the focus of the OoSRs, it may be essential to investigate
potential overlap of information in particular primary out-
comes of interest in addition to the overall degree of over-
lap across all included SRs [13,14,17,35]. This may allow
authors to avoid double-counting data in their analysis,
identify discrepant findings between the SRs due to flaws
in the methods process, or help them decide which SRs
to include so as to avoid overlap. Our study provides an
introduction to different visualization methods for depict-
ing overlap in OoSRs. We classified and described the

Intersection size
(number of primary studies included in the

exclusive intersection)

Systematic Reviews

| Morton2014

|| Middleton2014

I Chasan2014

| Gilinsky2015
| Guo2016 .

8 6 4 2 0
Number of included primary studies

3
DE
2 Hu2012
M Ji2011
Kim2012
E DE B Mcintyre2012
Peterson1995
B Ratner2008
Shek2014
1 ae M Shyam2013
i 1 Wein1999
M yu2012
DE D
0

proposed graphical displays highlighting some advantages
and limitations for each of them.

The most common graphical representation of overlap in
OoSRs is citation matrices to date [29—31,36—43]. Some
authors have also used pairwise intersection matrices
[44—46], Venn diagrams [47,48], pie charts [49], and bar
charts [50]. In our study, we also presented Euler diagrams,
Upset plots, heatmaps, and node-linked graphs. Therefore,
the overview authors have the flexibility to choose between
graphical displays depending on the characteristics and the
purpose of their study (e.g., number of SRs and primary

Primary_study
M Clark2009

Exclusive intersections

Fig. 7. The Upset plot of the Miyazaki et al. study [31] for the glycemic load outcome (5 SRs and 11 primary studies) that visualizes the primary
studies included in each exclusive intersection with different colors. The height of the vertical bars corresponds to the total number of primary
studies included in the intersection. The interventions described in the included reviews were as follows: D, diet; DE, diet and exercise; DEP, diet,
exercise and psychosocial support; E, exercise; and R, reminder. (For interpretation of the references to color in this figure legend, the reader is

referred to the Web version of this article.)
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studies and outcomes). For example, if OoSRs include few
SRs, a Venn or an Euler diagram can be used. The Upset
plot can readily illustrate exclusive intersections between
SRs, however, for an inexperienced reader, it can be diffi-
cult to interpret at first. Heatmaps or node-link graphs are
more straightforward to interpret, but they are less informa-
tive than Upset plots. Finally, bar plots may represent an
aggregative method to depict overlap in large OoSRs. An
experienced methodologist with analytical skills should
be involved as part of the team when conducting an OoSRs
to facilitate using the presented techniques (for relevant
software see Appendix 8).

Some limitations of our study need to be acknowledged
as well. First of all, this study might have overlooked some
potentially relevant options for graphical displays. Second,
as this is an introductory article, we did not use examples
from the literature to test different scenarios and conditions
for each proposed visualization technique, and we acknowl-
edge that some of them may require more evaluation or/and
refinement. Furthermore, we did not present interactive
plots and any software or apps that can be used for visual-
ization other than R were not investigated.

Future research could further investigate the potential uses
as well as the limitations for each proposed diagram, for
different scenarios and conditions (different number of SRs
and primary studies and different study designs throughout
SRs). In addition, automation of exploring overlap among
SRs is essential to support the production of the proposed
graphical displays. Developing user-friendly static or dy-
namic tools explicitly for the purpose of visualizing overlap
(i.e., online dashboards with static or interactive charts such
as the matrices provided by Epistemonikos database
[https://www.epistemonikos.org]) would be particularly use-
ful for methodologists and overview authors in the future.

5. Conclusion

Overall, the degree of overlap among reviews should be
explored for the entire study and for specific outcomes of
interest. This study is the first to introduce several potential
techniques for depicting overlap in OoSRs that can assist
methodologists and overview authors in exploring and
communicating the degree of overlap in OoSRs. The pro-
posed static tabular and graphical displays have the poten-
tial to improve validity and transparency of the conduct and
reporting of OoSRs. However, more research is needed to
understand which technique would be most useful and
easiest to understand.
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