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Background: The CLUSTER model of searching was proposed as a systematic

method of searching for studies for reviews of complex interventions.

Aim: The method has not been evaluated before. This methodological review

identified and evaluated a sample of evidence syntheses that have used CLUSTER.

Methods: A forward citation search on the seed CLUSTER publication was con-

ducted on Web of Science Core Collection using six journal citation indexes and

Google Scholar in December 2020. Reviews which used the CLUSTER method

were eligible for inclusion. A narrative synthesis was used to describe the types of

evidence syntheses that used CLUSTER searching, the extent to which the CLUS-

TER approach has been operationalised within evidence syntheses and whether

the value, benefits and limitations of CLUSTER were assessed by the reviewers.

Findings: A total of 16 reviews were identified and eligible for synthesis. Six

different review types that used CLUSTER were identified with realist reviews

being the most prominent. The evaluation of complex interventions was the

most common review topic area. The use of CLUSTER varied among reviews

with the retrieval of sibling studies being the most common reason. ‘Citations’
and ‘Lead authors’ were the most followed elements of CLUSTER.

Conclusions: Evidence suggests that CLUSTER has been adopted for use in

reviews of complex interventions. Its usage varied among the included reviews.

It is imperative that future reviewers diligently report the elements and steps

of CLUSTER that were utilised in order to provide a reproducible and trans-

parent search strategy that can be reported with similar transparency to biblio-

graphic database searches.

Highlights

What is already known?

• The CLUSTER approach provides a systematic and coherent framework of
searching drawing on commonly used study identification methods.

• CLUSTER establishes a transparent procedure to seek directly or indirectly
related information, to explore context and enhance identification of theory.
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What is new?

• No review has evaluated the CLUSTER approach to inform different types
of evidence syntheses.

• This methodological review identifies the type of evidence syntheses that
has used CLUSTER and examines the extent of the use and value of
CLUSTER.

Potential impact for Review Synthesis Methods readers outside the
authors' field

• The findings demonstrate that CLUSTER has been used in a wide-range of
different evidence syntheses and has potential to retrieve relevant evidence.

• CLUSTER is a flexible supplementary model of searching for evidence for
reviews of complex interventions that allows for transparency and
reproducibility.

1 | INTRODUCTION

Citations, Lead authors, Unpublished materials, Scholar
searches, Theories, Early examples, and Related projects
(CLUSTER) was introduced in 2013 as one of the first
systematic models of searching for studies for systematic
reviews of complex interventions. It is principally a deriv-
ative of Bate's set of search techniques termed berry pick-
ing.1 The metaphor berry picking highlights the notion
that search queries are not linear, but rather divergent
and iterative, adaptable as emerging information
becomes available. Despite its accepted and rec-
ommended use for knowledge building and theory gener-
ation in qualitative systematic reviews,2 it presents
challenges with regards to its perceived shortcomings.
The inherent nature of berry picking poses major limita-
tions that come in the form of questionable transparency,
reproducibility, and systematicity issues,3 which is
unlikely to adhere to current reporting standards in sys-
tematic reviews.4 The CLUSTER approach extends and
systematises Bates' model of searching to address the
posed challenges. Further support in the development of
CLUSTER is its function to facilitate in the identification
of context.5 Context is an important characteristic that is
difficult to accommodate for in bibliographic database
searching.5

The CLUSTER model of searching incorporates 7 ele-
ments and 13 procedural steps (see Table 1). It aims to
identify associated evidence that is fundamentally linked
as ‘sibling studies’ (i.e., evidence identified as an output
from the same research project) and theoretically concep-
tually linked as ‘kinship studies’ (i.e., evidence related to
the original study of interest). From identifying at least
one ‘key pearl citation’ (i.e., exemplar evidence in a topic

area), the reviewers can contact lead authors to identify
potentially unpublished materials and relevant projects,
conduct citation searches on key pearl citations, track
theories, undertake ancestry searching by combining pro-
ject name and identifier for early examples and related
projects.

The proposed series of search techniques embodied
within CLUSTER can fulfil the prerequisites of locating
relevant literature in complex evidence syntheses that
requires the identification of conceptual underpinnings
(e.g., meta-ethnography) or contextual detail involved in
programme theory development (e.g., realist reviews).
However, the intent of the search procedures of CLUS-
TER should be seen as supplementary not as an alterna-
tive, complementing the limitations or omissions from
bibliographic database searches.5

The contribution of CLUSTER to the paradigm of
supplementary searching has the potential to provide a
more rigorous and reproducible search strategy. This may
appeal to researchers by improving the transparency in
the conduct of supplementary search techniques. An
additional benefit of CLUSTER is that it can be adapted
to a wide range of reviews and topics, a mutual character-
istic shared with other examples of search approaches.6–8

However, a major distinction of CLUSTER is that it was
designed to identify evidence both directly and indirectly
associated with a key citation. This is inherently different
to other examples of search approaches that were specifi-
cally designed and utilised in the identification and
retrieval of grey literature.6–8

The use of supplementary search methods to maximise
the identification of relevant evidence across different review
types is increasing.9–13 Considering this in conjunction with
our knowledge that CLUSTER has not been previously
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evaluated, it is timely to explore how the CLUSTER
approach has been applied within the landscape of evidence
syntheses.

1.1 | Review aim and objectives

This methodological review aimed to identify and evalu-
ate a sample of evidence syntheses that have used the
CLUSTER approach.

From this sample, the specific objectives were to:

1. identify eligible reviews by type (e.g., realist reviews)
and group reviews by methodological approach (e.g.,
mixed-methods reviews) and topic (e.g., health-related
interventions and exploration of experiences).

2. determine if CLUSTER was used as a primary or sup-
plementary search approach as described by authors.

3. determine from eligible reviews why the authors used
CLUSTER.

4. examine the extent of the use of CLUSTER as reported
by authors.

5. describe the value of CLUSTER (i.e., the reported
number of studies found via CLUSTER and/or eligible
for synthesis).

6. determine from eligible reviews the benefits and limi-
tations of using CLUSTER as reported by authors.

2 | METHODS

2.1 | Search strategy

A forward citation search was conducted on Web of Sci-
ence (WoS) Core Collection using six journal citation
indexes [i.e., Science Citation Index Expanded

TABLE 1 The full CLUSTER technique5

Element (procedural steps) Search procedure Sources

Citations (Step 1) Identify at least one ‘key pearl’ citation
through consensus with review team

Preliminary searches of databases and
grey literature

Lead authors (Steps 2-4) Check reference list of ‘key pearl’
citations, recheck for additional
relevant records by authors and
conduct lead author search

Full text of ‘key pearl citations’, search
of reference management collection,
Google (e.g., institutional repository,
author publication webpage)

Unpublished materials (Step 7) Make contact with lead author
(particularly regarding related
publications and unpublished
articles)

Email/Personal web pages

Scholar searches (Steps 5-6) Citation searches on ‘key pearl’
citations and other relevant studies.
Conduct search of project name/
identifier (if available)

Web of Science/Google Scholar

Theories (Steps 8-10) Follow up ‘key pearl’ citations and
other cluster documents for citations
of theory. Recheck for mentions of
theory in titles, abstracts, keywords.
Perform iterative searches for theory
in combination with condition of
interest

Full text of ‘key pearl’ citations, search
of reference management collection
and original set of databases

Early examples (Step 11) Follow up key pearl citation and other
cluster documents for citations to
project antecedents and related
projects

Full text of ‘key pearl’ citations

Related projects (Steps 12-13) Conduct named project and citation
searches for relevant projects
identified from cluster documents.
Seek cross-case comparisons by
combining project name/identifier for
cluster with project name/identifiers
for other relevant projects

Web of Science/Google Scholar and
original set of databases
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(1970-present), Social Sciences Citation Index (1970-pre-
sent), Arts & Humanities Citation Index (1975-present),
Conference Proceedings Citation Index-Science
(1990-present), Conference Proceedings Citation Index-
Social Science & Humanities (1990-present), and Emerg-
ing Sources Citation Index (2015-present)] and Google
Scholar (GS) up to 11 December 2020. GS has one of the
most comprehensive coverages for citation searches14

and can help in the retrieval of citation data in areas
where coverage of WoS or Scopus is deficient.15 The
retrieval rate between using GS and WoS and GS and
Scopus is less than 1%.16 Additionally, there is a higher
likelihood of yielding more unique citations when using
GS in conjunction with WoS compared with GS and
Scopus.15

The seed CLUSTER paper by Booth et al.5 was identi-
fied in WoS and GS that offered functionality for forward
citation searching. The title of the seed paper was
searched in GS and then Cited by link was selected. In
WoS, the Cited Reference Search was selected followed by
the search of the seed paper using the Cited Title field.
Finally, only the citations that resembled the original
citation were selected to complete the search. The
searches were conducted on Windows 10 using Google
Chrome (version 87.0.4280) by one reviewer (AT). No
language or other restrictions on any of the searches were
imposed. Search results were compiled in the reference
manager Mendeley Desktop (version 1.19.8).17 Duplicates
were removed by one reviewer (AT) using Mendeley's
duplicate identification inbuilt tool and then manually.
Following the deduplication process, all studies were
independently reviewed by the two reviewers at a full-
text level. All discrepancies in eligibility were resolved via
discussion.

2.2 | Eligibility criteria

A review was defined to include the following characteris-
tics: (a) a description of a search strategy, (b) searches in
more than one database, and (c) an eligibility criteria. Any
published or unpublished review identified by searches of
databases in WoS Core Collection and GS which used the
CLUSTER approach were included. Reviews were excluded
based on the following criteria due to limited resources
and/or insufficient data to address review aim and objec-
tives: (a) non-English language reviews, (b) not an evidence
synthesis, (c) CLUSTER was cited to support other search
approaches (e.g., citation searches and contacting authors),
(d) the seed CLUSTER publication was not cited,
(e) protocols, and (f) CLUSTER was not cited to inform a
search strategy.

2.3 | Data extraction

The following data, where reported, were extracted by one
reviewer (AT) in a Microsoft Excel spreadsheet: (a) review
type, category and topic, (b) whether CLUSTER was used
as a primary or supplementary search method, (c) an expla-
nation to why CLUSTER was used, (d) the extent of the
use of CLUSTER, (e) the value of CLUSTER as illustrated
descriptively and/or in a flow diagram, and (f) the benefits
and limitations of using CLUSTER. A sample (20%) of
extracted data were independently checked by Michelle
Maden. Ambiguities in data extraction were discussed until
a resolution was reached.

2.4 | Synthesis

A narrative synthesis was undertaken to present the find-
ings. Textual descriptions of reviews and tabulation of
data (see Table 2) have been organised by review objec-
tives. The classification of reviews were based on the
framework developed by Sutton et al.34 Quality appraisal
of reviews was not conducted as this review was descrip-
tive in nature and quality ratings would not have
informed the synthesis.

3 | FINDINGS

3.1 | Results of the search

Sixteen reviews fulfilled inclusion into this review.18–33

The forward citation search on the original CLUSTER
publication5 yielded 144 records. This was reduced to
88 records following the removal of duplicates. See annex
in Data S1 for the total number of records yielded from
each database. Seventy-two reviews were excluded follow-
ing full-text screening. Those excluded included protocols
(n = 19), were not an evidence synthesis (n = 23), where
CLUSTER did not inform the search strategy (n = 22),
CLUSTER was cited to support other search approaches
(n = 6) and CLUSTER was not cited (n = 2). See Data S1
(Tables 1 and 2) for the full list of excluded reviews and rea-
sons. The characteristics of the 16 evidence syntheses
included in this review are illustrated in Table 2.

3.2 | Characteristics of included reviews

The 16 reviews included 14 published evidence syntheses
and two unpublished theses. There were a total of six
review types which included:
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• Six realist reviews22,24,25,29,31,33

• Five systematic reviews18–20,23,27

• Two rapid realist review21,30

• One meta-ethnography28

• One meta-study32

• One critical interpretive review26

Using Sutton et al.'s framework34 the six review types
were classified into four main categories:

• Mixed-method reviews (i.e., realist reviews and critical
interpretive review)22,24–26,29,31,33

• Systematic reviews18–20,23,27

• Rapid reviews (i.e., rapid realist reviews)21,30

• Qualitative reviews (i.e., meta-ethnography and meta-
study)28,32

The topics among the reviews included complex health
or health-related interventions (n = 13), education tech-
nology (n = 1), methodology development (n = 1) and
exploration of experiences (n = 1).

3.3 | CLUSTER as a primary or
supplementary approach to searching

The CLUSTER approach was used as a supplementary
search approach in all reviews.

3.4 | Why was CLUSTER
searching used?

A total of 81% (n = 13) of reviews reported a rationale
for the use of CLUSTER searching, which varied
between reviews. There were a total of seven different
rationales with the most prevalent reasoning being to
enable the retrieval of sibling studies (n = 4).18,21,22,27

Other reasonings for the use of CLUSTER searching
include to enable the retrieval of both sibling and kin-
ship studies (n = 2),19,20 to compensate for thin
reporting (i.e., insufficient reporting of evidence;
n = 2),24,25 to gather a sample of pertinent documents
and move analysis from a single study to detailed clus-
ter of related papers (n = 2),23,29 relevant studies were
anticipated to be poorly indexed (n = 1),28 database
searches using search terms yielded results that were
either too narrow or broad (n = 1),26 and to identify
conceptual factors to generate theoretical and method-
ological insights (n = 1).32 Three reviews did not report
their rationale or purpose for the use of CLUSTER
searching.30,31,33

3.5 | The extent of the use of CLUSTER
searching

Six out of seven elements of CLUSTER were followed by
two reviews,25,29 four elements in four reviews,19,27,28,33

three elements in three reviews,22,31,32 two elements in
four reviews20,21,24,26 and one element was followed by
one review.18 Two reviews did not report the number of
elements followed.23,30

The most prevalent element that was followed was
identifying key citations (n = 14). The lead authors
was the second most prevalent element (n = 10),
followed by conducting scholar searches (n = 8). The
least followed elements were searching for theories
(n = 4) related projects (n = 4), unpublished materials
(n = 2), and early examples (n = 2).

Eleven of 13 CLUSTER steps were followed in one
review,25 10 steps in one review29 and seven steps in
three reviews.19,28,33 Only one review followed one step.18

Two reviews did not report the total number of steps
followed.23,30 The total number of steps and elements
followed by each review are illustrated in Table 3.

Step 1 of CLUSTER (identify key citations) was the
most followed step with only two reviews not following
it.21,30 Step 4 (searching for lead author) was the second
most followed (n = 9) with step 5 (citation searches on
key citations) the third most (n = 8). Step 2 (screening
reference lists), 3 (rechecking for additional relevant
records by authors), and 6 (searches on project name/
identifier, if available) were then next most followed
(n = 7). Five reviews followed step 12 (citation searches
for relevant projects identified from cluster documents)
and 3 reviews followed step 8 (follow-up key citations to
identify relevant theory) and step 11 (follow-up key cita-
tions for citations to project antecedents and related pro-
jects). The least followed steps were step 7 (contacting
lead authors), step 9 (rechecking mentions of relevant
theory in titles, abstracts, and keywords), step 10 (iterative
searches for theory mentioned in combination with con-
dition of interest), and step 13 (seek cross-case compari-
sons), which were each followed by two reviews.

3.6 | Description of the value of
CLUSTER searching

A total of 44% of the reviews reported the value of cluster
(n = 7). Three reviews noted the inclusion of additional
studies in their synthesis as a direct result of using the
CLUSTER approach detailed in written form31 or
depicted in a flow diagram.21,28 One review highlighted
the systematic and explicit use of the CLUSTER approach
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that showed the key pearl citations and the exact number
of studies retrieved from the specific steps that were con-
ducted.28 The value of CLUSTER was assessed descrip-
tively in four reviews with one describing CLUSTER as
enhancing the reviewer's ability to judge perspectives and
allowed them to analyse multiple clusters.32 CLUSTER
compensated for thin reporting25 and it allowed the gath-
ering of an extensive assortment of linked sources.23

Another review noted how CLUSTER complements real-
ist synthesis and when studies shared a study
identifier, acronym or an RCT identifying number, such
connections were easy to establish.29

3.7 | Description of benefits and
limitations of using CLUSTER

Only two reviews reported any strengths and limitations
of the CLUSTER approach. The authors of one review19

were confident that the use of CLUSTER identified the
most significant literature related to their research ques-
tion and minimised the risk of missing relevant studies
(e.g., qualitative and cost). Several benefits of CLUSTER
were noted in one review32 suggesting that the focus on
contextual richness makes the search strategy a valuable

tool and enhanced the comprehensiveness of the review.
Additional advantages of the technique mentioned sug-
gest that CLUSTER enhanced the reviewers' ability to
interpret the processes behind multiple data collection
methods and it can provide a rich source of data sur-
rounding a key study, providing methodological, analyti-
cal, and theoretical knowledge. The limit to the number
of study CLUSTERS that can be feasibly analysed was the
only stated limitation of this technique.32

4 | DISCUSSION

This methodological review has examined how CLUS-
TER searching has been applied and used in evidence
syntheses. The review has identified that the extent of the
use of CLUSTER varied considerably among different
review types. Complex health or health-related interven-
tions were the most prevalent review topics. The ratio-
nale for the use of CLUSTER varied with the most
common reason being to enable the retrieval of sibling
studies (e.g., multiple publications from the same study).
There were no reviews that followed the full CLUSTER
procedure with steps 1, 4, and 5 being the most com-
monly used. Two reviews reported on the benefits or lim-
itations of CLUSTER and less than half of the reviews
reported the value of CLUSTER either descriptively or
depicting the additional evidence retrieved via a flow
chart diagram.

The findings demonstrated that CLUSTER was most
used in realist reviews and systematic reviews of complex
interventions. CLUSTER was also found to be used in
qualitative evidence syntheses26,28 and reviews that inte-
grated quantitative and qualitative evidence.20,23 One
explanation for this is that CLUSTER is able to harvest
rich and thick data. Therefore, this has a greater potential
contribution to reviews that depend heavily on develop-
ing a programme theory and an understanding of con-
text.36,37 Using ‘key pearl citations’ establishes a basis for
theoretical analysis and for cross-case comparisons, facili-
tating identification of useful contributions to under-
standing of a study without topical knowledge.5

Two reviews were found that stated the number of
additional studies identified in a flow diagram that were
included in either analysis21 or synthesis.28 Furthermore,
one review28 provided a table that outlined the specific
CLUSTER steps used in a supplementary file. It included
key pearl citations that were selected, how many studies
were identified from the steps the authors undertook,
and the key pearl the additional eligible study was
derived from. However, this does not appear to be com-
mon practice nor a reporting standard, which means it is
not possible to ascertain which elements or steps of

TABLE 3 The extent of the use of CLUSTER

Study ID

Number of
elements
followed
out of 7 (%)

Number of
steps
followed
out of 13 (%)

Akparibo et al.18 1 (14%) 1 (8%)

Booth et al.19 4 (57%) 7 (54%)

Forman-Hoffman
et al.20

2 (29%) 2 (15%)

Gee et al.21 2 (29%) 2 (15%)

Greenhalgh et al.22 3 (43%) 5 (38%)

Harpur et al.23 NR NR

Harris et al.24 2 (29%) 2 (15%)

Harris et al.25 6 (86%) 11 (85%)

Hunter et al.26 2 (29%) 2 (15%)

Menear et al.27 4 (57%) 6 (46%)

Morgan et al.28 4 (57%) 7 (54%)

Morrell et al.29 6 (86%) 10 (77%)

O'Rourke et al.30 NR NR

Rivas et al.31 3 (43%) 4 (31%)

Sworn32 3 (43%) 6 (42%)

Willis et al.33 4 (57%) 7 (54%)

Abbreviation: NR, not reported.
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CLUSTER harvested additional studies of relevance. The
importance of reporting which element or steps were
used to identify the number of studies found, may
enhance the transparency of this model of searching and
showcase its perceived/potential usefulness to reviewers
who may be considering this search approach.

The extent to which the CLUSTER approach has been
operationalised was found to be entirely dependent on
the nature of the review and the type of evidence that is
sought after. All the reviews included used CLUSTER as
a supplementary search method, which supports the orig-
inal purpose of CLUSTER to supplement and comple-
ment the deficiencies of data- and topic-based searches.
The overarching goal of CLUSTER allows identification
of conceptually rich or contextually thick ‘clusters’ of evi-
dence, producing a wide-ranging view of a particular field
of study.

The primary reason for the use of CLUSTER can be
broken down into three distinct categories: to explore
context (steps 1-7), enhance identification of theory (steps
8-10), and to seek data where ‘direct evidence’ is lacking
(steps 11-13).5 This is supported in the findings as the
most prevalent provided rationale was to retrieve sibling
studies in search of context, to gather a sample of data to
review a single topic, and to compensate for thin
reporting, all of which were reported in realist reviews.
This is consistent with the iterative, non-linear searching
in realist reviews and the need for theory in qualitative
evidence syntheses. However, there is some evidence to
suggest that CLUSTER was also simply used as a series of
search techniques to find relevant evidence that pre-
sumed to maximise the retrieval of potentially relevant
evidence as some reviews did not outline their methodol-
ogy of using CLUSTER. The utilisation of CLUSTER may
not be fully realised beyond the potential added value of
additional studies. It can allow reviewers to explore the
theoretical underpinnings or context of an intervention
to establish their effectiveness. This indicates that the
heterogeneity in the way CLUSTER has been deployed
may be explained by meeting the specific needs of a
review.

The identification of key pearl citations was predict-
ably the most followed step, presumably due to the fact it
is the first step introduced in CLUSTER. The overall
usage of CLUSTER however, varied considerably. Aside
from identifying key pearls, steps between 2 and 6 were
most followed. This suggests that reviews were mostly
concerned with enhancing the exploration of context and
were seeking directly related evidence. Additionally,
these steps are standard approaches for supplementary
search techniques in systematic reviews, which may
explain the prevalent usage. However, it may also indi-
cate that reviewers are unsure how to perform other steps

due to unfamiliarity and lack of guidance available.
Steps 8 to 13 were among the least followed, which are
particularly useful for identifying and exploring theory by
seeking indirectly related evidence. The findings demon-
strated the majority of the realist reviews included
followed some, if not all of these steps as development of
a programme theory supported by substantive theory is
one of the primary goals in realist reviews.36

4.1 | Strengths and limitations

To the best of our knowledge, this is the first methodolog-
ical review that has examined the CLUSTER searching
approach. This review has identified key characteristics
relating to CLUSTER including the variety of different
reviews that employ this search approach, the extent of
the use of CLUSTER, and the rationale behind its usage.
It is apparent that this search procedure is gaining more
traction in the field of reviews as the majority of the evi-
dence syntheses included in this review were completed
in the last 3 years. However, current reporting practices
of CLUSTER are not adequately transparent to allow rep-
lication of such searches.

Additionally, a considerable number of protocols
were identified in the screening of reviews but were
excluded due to ineligibility. Those which might result in
eligible reviews, if this work were to be repeated or
expanded, have been tabulated in Data S1 (Table 2).

There was a risk of bias and potential error given that
only one reviewer conducted all data extraction and syn-
thesis with only a sample cross-checked by the second
reviewer for consistency. Additionally, reviews that cited
the seed paper were only sought after in WoS and GS,
which may have limited the reliability of the sample and
the conclusions that can be drawn. There was a possibil-
ity the databases used in this review may have missed
potentially relevant and unique citations only found in
other databases such as Scopus, Crossref, and Dimen-
sions. The omission of potential case studies, evaluation
reports and conference abstracts may have inhibited an
accurate representation of the examination of CLUSTER.
All these methodological decisions were necessary given
the limited resources available to support the review pro-
cess. The functionality and scope of WoS and in particu-
lar GS was anticipated to have identified all reviews that
have cited the seed CLUSTER paper. Also, considering
that this is a descriptive review, it is unlikely any missing
eligible reviews would have influenced the interpreta-
tions of the broadly homogenous set of findings.

There was a very limited number of reviews available
focusing on the benefits and limitations of using CLUS-
TER. This is compounded by the sourcing data being
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contingent on such data being reported in the reviews.
This limitation could have been circumvented by con-
tacting review authors to potentially gain a more compre-
hensive and representative description of the benefits and
limitations of using CLUSTER. However, this was not
conducted due to time constraints and a lack of
resources. Additionally, the lead author of the seed
CLUSTER paper was the lead author of one19 and a co-
author of two18,29 identified reviews that were included
in the synthesis. These issues may pose a bias in the find-
ings and therefore the synthesis for this particular seg-
ment should be interpreted with caution.

5 | CONCLUSIONS

CLUSTER allows the direction of searches to be diver-
gent rather than linear, which may contribute to the diffi-
culty of producing a protocol-based search strategy. A
recently published checklist for reporting searches has
been explicitly detailed (items 4-7 in the checklist are spe-
cific to supplementary searches) for systematic reviews
and systematic review protocols to ameliorate this issue.4

It is accepted practice for most reviews to have fully
developed the search strategy before the search proce-
dures begin. This notion of prespecification of search
methods contributes to procedural objectivity in
reviews.38,39 However, this review identified two publi-
shed reviews in the findings that did not report any
details regarding how CLUSTER was operationalised.
The seven elements and 13 steps embedded within
CLUSTER are both time-consuming and labour-
intensive,40 which may potentially explain the inconsis-
tent and varied use within the reviews examined in this
article. This is likely compounded by the lack of clarity
regarding the identification of key pearl citations.

To our knowledge, there is no gold standard or
guidance in how this subjective exercise should be under-
taken, which may dissuade reviewers from undertaking
the full CLUSTER search procedure. Conversely, it may
only encourage selective use of certain search techniques
that are more commonplace (e.g., citation searches)
embedded within CLUSTER. Further adding to this bur-
den is the variation in terminology used in the wider lit-
erature referring to supplementary searching, all of
which is seemingly synonymous. This includes non-
database searches8,35,41 and complementary
strategies,7,42,43 contributing to the confusion and diffi-
cultly of what is already a meticulous exercise. Ulti-
mately, CLUSTER is an adaptable search methodology
that can meet an array of different review needs by locat-
ing additional studies for systematic reviews. It can also

identify theory to help fulfil the purpose of qualitative-
based reviews.

The findings of this methodological review have wid-
ened our understanding of the implementation of CLUS-
TER in reviews. They have provided a more coherent
understanding of the most used elements and steps of
CLUSTER. However, there is considerable variability in
the use of CLUSTER making it difficult to ascertain the
true value of the full CLUSTER search procedure. It is
therefore important for future reviews to concisely out-
line the specific elements and steps used and how many
studies were retrieved as a result of its usage. This not
only provides transparency of the search strategy, but
also enhances reproducibility.
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