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3. Introduction

Systematic reviews (SRs) are considered the gold standard in collating available evidence
related to a specific question. SRs use systematic and rigorous methods with the goal to identify
all relevant research to answer a research question [1]. SRs have been used to inform policy for
health care and public health since the early 1990’s [2] and are considered to be essential to
produce trustworthy guidelines [3]. However, they are time- and resource-intensive
undertakings. An analysis of 197 reviews registered in PROSPERO reported that SRs take an
average of 67.3 weeks to conduct (from registration to publication), with a range of six to 186
weeks [4]. Additionally, the team required to produce a SR may be large (mean author team
size: 5 [standard deviation (SD): 3; range: 1 to 27]) [4], and should include, at a minimum, a
systematic review methodologist, a clinical expert, and a statistician. Screening of the title and
abstract records of possibly relevant studies is a particularly time-intensive step and it is not
uncommon for a systematic search to yield a large number of records, many of which are
irrelevant (i.e., low precision). A recent study by Wang et al. (2020) evaluated 25 SRs which
included 139,467 citations (mean yield of 5579 records per review) which resulted in a final
inclusion rate of 5.48% (95% confidence interval [CI]: 2.38 to 8.58%) [5]. This large number
of records also introduces the opportunity for human error in the screening process. The same
study by Wang et al. reported a total error rate (i.e., false inclusion and false exclusion) of

10.76% (95% CI: 7.43% to 14.09%) [5].

As SRs are often conducted to answer policy-related, healthcare practice, public health, and
urgent clinical practice questions, the length of time taken to produce a traditional SR may not
meet the timeline when urgent answers are required. Thus, the emergence of rapid reviews
(RRs), which are to produce evidence reviews in a timely manner while maintaining rigorous

and robust methods.

The steps taken to conduct a RR are similar, or the same, as the steps taken to conduct a SR.
So, what is the difference? Cochrane, a leading organization producing high-quality SRs,
describes a SR as a review that “attempts to identify, appraise, and synthesize all the empirical
evidence that meets pre-specified eligibility criteria to answer a specific research question” [6].
To date, the only consensus around a definition of a RR is that a formal definition does not
exist [7-9]. In 2010, Ganann et al. defined RRs as “literature reviews that use methods to

accelerate or streamline traditional systematic review processes” [10]. Further, Tricco et al.



(2015) described RRs as “a type of knowledge synthesis in which components of the systematic

review process are simplified or omitted to produce information in a short period of time” [8].

Although there is no universally agreed upon definition of a RR, is it important to note that the
length of time to conduct a review cannot be the defining feature of a RR, as adding more
reviewers to the conduct of a SR may result in a timely report. Likewise, a review with few or
no included studies may be conducted quickly, as there is little or no requirement for data
extraction, risk of bias assessment, evaluating the certainty of the evidence, and writing the
results section of the report. This has led to the suggestion that RRs should instead be called
‘restricted systematic reviews’ to focus on the restriction of the methods, rather than the speed

of conduct [11].

Methodological investigations published by Tricco ef al. in 2015 [8] and Haby et al. in 2016
[12] have highlighted that a variety of methods have been used to facilitate the evaluation of
studies in a RR, including limiting the scope of a review or making abbreviations or omissions
across the processes of conduct. In 2018, Robson et al. published a SR which identified the
studies that examined methods for selecting studies, abstracting data, and appraising quality in
SRs [13]. However, no comprehensive review of evaluations of RR methods abbreviations,
shortcuts, or omissions has been undertaken to: (i) reflect the totality and the more recently

emerging evaluations in this area, or (ii) to identify research gaps.

Due to the growing number of research papers being published in growing numbers of
journals and databases, even well-constructed literature searches often result in several
thousands of records to be screened. Title and abstract screening of these records is a time- and
resource-intensive stage in the conduct of a review. It has been estimated that reviewers can
screen, on average, two abstracts per minute, resulting in approximately 900 records in a 7.5-
hour work day. However, this estimate is highly variable and can be dependent on factors such
as the complexity of the topic [14] and the skill level of the reviewers. More realistically, in
factoring in breaks, meetings, and a decrease in productivity over the day, this number is likely
closer to 300-500 records per day. Several methods exist to decrease or optimize the time spent

screening, with varying levels of success, including:

= The use of dual-monitors for screening [15];
* Crowdsourcing, which distributes tasks to workers (with varying levels of training) via
the web [16,17];



= Using participants, intervention and comparator (PICo)-based title only screening [18]
(e.g., screening first based on title only, then title and abstract on the remaining records
[19]);

= Single-reviewer screening [20-22];

= Liberal accelerated screening [ 7], in which one reviewer is required to include the record
and two reviewers are required to exclude the record;

* Machine-assisted abstract screening, where humans screen a portion of the titles and
abstracts to create a training set and the machine screens the remaining records [23,24],
and

* Machine-assisted abstract screening through active machine-learning, in which the
automation tool learns from all previous responses and prioritizes the remaining records

based on likelihood of inclusion [25,26].

A systematic review by O’Mara-Eves et al. (2015) looked at the approaches in text mining and
concluded that there is almost no replication between studies or collaboration between research

teams, which makes it difficult to establish any overall conclusions about best approaches [27].

One emerging method to conduct SRs and other review types (e.g., scoping review, RRs)
is the use of artificial intelligence (Al). The interest in and development of Al tools, including
active machine-learning (AML) algorithms, may be due to the large screening burden while
conducting reviews. AML is an iterative process whereby the accuracy of the predictions made
by the algorithm is improved through interaction with reviewers as they screen additional
records [27]. Several SR software exists that support title and abstract screening [28], however,
not all packages include AML. Among those that do, there is variation in the level of
sophistication of the machine-learning tool, the algorithms used, the cost of the software, and
if and how often the software is updated and/or supported. In many cases, a barrier to uptake
of Al and AML is that researchers conducting evidence reviews do not know how to optimally
use the Al and AML within these software packages. There may also be optimistic trust or
cautious mistrust in Al that requires the additional evaluation of these tools before adoption by
the SR community. While AI might not be ready to fully replace human screeners, several
studies in this area suggest that optimizing, accelerating, and reducing screening burden

through the use of Al and AML might be a viable option [23-27,29-32].



4. Aims of the Compiled Research Papers

The overarching goal of this doctoral research was to identify rapid review (RR) definitions,

RR methods, and evaluate an abbreviated method that could be used in RRs. The overall

objectives of the research were to:

1.

Identify how RRs have been defined in both RRs and RR methods literature; to perform
a thematic analysis to determine key themes in definitions; and to provide a suggested
definition of a RR for further discussion within the review community.

Identify the methods literature pertaining to RRs with a specific focus on studies that
formally evaluate the performance or impact of methods shortcuts when compared to
other RR or SR methods; to map these methods to key stages of review conduct to
determine research gaps; and to map these methods to the Methodological Expectations
of Cochrane Intervention Reviews (MECIR) criteria.

To assess the performance of an AI-AML tool in a SR software (DistillerSR ©); to

determine the reduction of screening burden; and to estimate the potential time savings.

To address these objectives, the following three scientific papers were published:

1.

Hamel C, Michaud A, Thuku M, Skidmore B, Stevens A, Nussbaumer-Streit B, Garritty
C. Defining Rapid Reviews: a systematic scoping review and thematic analysis of
definitions and defining characteristics of rapid reviews. J Clin Epi 2021 Jan; 129:74-
85. (JIF 4.952), ePub: 2020 October 8. doi: 10.1016/j.jclinepi.2020.09.041.

Hamel C, Michaud A, Thuku M, Affengruber L, Skidmore B, Nussbaumer-Streit B,
Stevens A, Garritty C. Few evaluative studies exist examining rapid review
methodology across stages of conduct: a systematic scoping review. J Clin Epi 2020

Oct; 126:131-140. (JIF 4.952), ePub: 2020 Jun 26. doi: 10.1016/j.jclinepi.2020.06.027.

Hamel C, Kelly SE, Thavorn K, Rice DB, Wells GA, Hutton B. An evaluation of
DistillerSR’s machine learning-based prioritization tool for title/abstract screening —
impact on reviewer-relevant outcomes. BMC Medical Research Methodology 2020; 20:
256. (JIF 3.031), ePub: 2020 Jun. doi: 10.1186/s12874-020-01129-1.



5. Scientific Contribution of the Compiled Research Papers

5.1 Overview of the methodology of the joint papers

PUBLICATION 1: SYSTEMATIC SCOPING REVIEW OF RR DEFINITIONS

This systematic scoping review was conducted following guidance from the Joanna Briggs
Institute [33] and reported according to the Preferred Items in Systematic Reviews and Meta-
Analysis extension for Scoping Reviews (PRISMA-ScR) [34]. The protocol for this work was
registered on the Open Science Framework (OSF: https://osf.io/y5f2m/) prior to undertaking

the scoping review.

Detailed methods are provided in Appendix A of publication [35] with a brief description
(extracted from the published article) provided in Table 1. Additional study details (e.g., search
strategy) can be found in the appendices of  the publication

(doi.org/10.1016/j.jclinepi.2020.09.041).

Table 1 - Systematic scoping review methods in brief (RR definitions)

Review Stage Method description

Eligibility criteria | = Published rapid reviews using ‘rapid’ or derivative (e.g.,
abbreviated) in the title or abstract

= Published between January 2017 and January 2019

= Written in English (for feasibility)

Searching for = Developed by an experienced information specialist with input on

studies search terms by members of the research team

= Peer reviewed using the PRESS checklist [36]

= Search (Dec 2018): MEDLINE® ALL, Embase Classic+Embase,
PsycINFO, ERIC, Cochrane Library, CINAHL, Web of Science
(Appendix B of publication)

= Search strategies not restricted by language

= Supplemented with definitions from rapid review methods
scoping review [37]

Study selection = Performed in DistillerSR [38]

= Piloted title/abstract (n=100) and full-text screening (n=25),
conflicts resolved through discussion

= Liberal accelerated [7] screening for titles and abstracts

» Dual-independent screening based on full text, with conflicts
resolved through discussion

Data charting = Performed in DistillerSR [38]

= Piloted extractions (n=5), conflicts resolved through discussion




Review Stage Method description

One reviewer extracted the definitions verbatim and the citations
of the studies that were referenced, a second reviewer verified all
extracted data, conflicts resolved through discussion

Data synthesis ol

Rapid review details and citations referenced were exported to
MS Excel 2016 for quantitative analysis

Definitions (including definitions from the RR methods scoping
review) were imported into NVivo (version 12) for coding into
themes

The thematic analysis allowed for the suggestion of a preliminary
definition, with additional caveats, to allow further discussion
within the review community.

PUBLICATION 2: SYSTEMATIC SCOPING REVIEW OF RR METHODS

This systematic scoping review was conducted following guidance from the Joanna Briggs

Institute [33] and reported according to PRISMA-ScR [34]. The protocol for this work was

registered on the Open Science Framework (OSF: https://osf.io/dekx6/) prior to undertaking

the scoping review.

Detailed methods are provided in Appendix A of the publication [37] with a brief description

provided in Table 2. Additional study details (e.g., search strategies) can be found in the
appendices of the publication (doi.org/10.1016/j.jclinepi.2020.06.027).

Table 2 - Systematic scoping review methods in brief (RR methods)

Review Stage Method description

Eligibility criteria =

Methods studies that evaluated shortcut approaches that could be
applied or related to RR stages of conduct

Written in English (for feasibility)

Published or identified through grey literature since 1997

Searching for =
studies

Developed by an experienced information specialist with input
on search terms by members of the research team

Focus on interventional RR methods

Peer reviewed using the PRESS checklist [36]

Original search (Jan 2019): MEDLINE® ALL, Embase
ClassictEmbase, PsycINFO, ERIC, Cochrane Library,
CINAHL, Web of Science, Epistemonikos (Appendix C.1 of
publication)

Supplemental search (Feb 2019): MEDLINE® ALL, Embase
ClassictEmbase, PsycINFO and ERIC (dppendix C.2 of
publication)

Search strategies not restricted by language




Review Stage

Method description

Additional searching: grey literature (e.g., organizations that
produce RRs), bibliographies of included studies, contacting
experts in the field, bibliography of Robson 2018 study [13]

Study selection

Performed in stages due to large yield of first search

Performed in DistillerSR [38]

Piloted title/abstract and full-text screening, conflicts resolved
through discussion

Liberal accelerated [7] screening for titles and abstracts
Dual-independent screening based on full text, with conflicts
resolved through discussion

Artificial intelligence tool used to help screen titles and abstract
Reported in a PRISMA flow diagram [39]

Data charting
(Appendix D of
publication)

Piloted extractions (n=5), conflicts resolved through discussion
One reviewer extracted studies, a second reviewer verified all
extracted data, conflicts resolved through discussion

Data synthesis

Formal evaluative studies:

- Two reviewers mapped the studies into four categories
highlighting the focus or intent of the papers (partially
informed by Tricco et al 2015 [8], and further adapted
through discussion)

- Studies that formally evaluated shortcut methods used in the
RR context were mapped back to the stage of conducts to
identify gaps, and are presented narratively with details
provided in tables

- Each shortcut was compared to the MECIR guidelines [40]
for Cochrane reviews to see whether it met the MECIR
criteria

Other categories are narratively described with details provided in

tables

PUBLICATION 3: ACTIVE MACHINE-LEARNING PRIORITIZATION TOOL

In the spring of 2020, Evidence Partners released a new version of the Al toolkit in their online

SR software application, called DistillerSRO. As part of the Al toolkit, an Al simulation tool

was included, which allows a retrospective evaluation of how the AML would have worked

had prioritized screening been used during screening of titles and abstracts. A primary

experimental design was used to test the accuracy of the AML in DistillerSR using the Al

simulation tool comprised the primary study for this thesis. This was done using a convenience

sample of 10 completed SRs. The protocol for this work was registered on the Open Science

Framework (OSF: https://osf.i0/2fgz7/) prior to undertaking this work.



The unit of analysis for this study was the unique record (i.e., the title and abstract of the

primary study) being assessed for each of the included SRs. The Al simulation tool was run 10

times on each SR to account for any variation in the simulations and to introduce randomness

(through shuffling the references, which is performed automatically by the simulation tool) into

the initial training sets (i.e., a set of responses which inform the AML). Figure 1 provides a

pictorial representation of how the Al simulation tool uses the existing information (i.e., the

include or exclude response) to simulate the process of screening by humans using the

prioritization tool.

Using responses from the first
iteration (i.e., the initial training set),
the remaining records are assigned a
score based on likelihood of inclusion
and prioritized for screening in order
of this score (from highest to lowest).

Using responses from the first and
second iterations (i.e., the new
training set), the remaining records
are assigned a score based on
likelihood of inclusion and prioritized
for screening in order of this score
(from highest to lowest).

Using responses from the first,
second and third iterations (i.e., the
new training set), the remaining
records are assigned a score based
on likelihood of inclusion and
prioritized for screening in order of
this score (from highest to lowest).

All responses from each prior
iteration are used to assign a score
on the remaining records.

T

Train/
Screen

Screen

<

rain/  The first set of prioritized records
(2%) is used to create the second

iteration.

iteration.

Aset of the records (2%) (shuffled
and randomly selected) is used to

build the first iteration of records to
contribute to the initial training set.

The next set of prioritized records
Screen (2%) is used to create the third

! T
:<:| [remaining records to add to the new training set.

his process continues, using 2% of the

)

i\l

‘ |
! .
|4 Screen The final set of records are
‘ processed.

Figure 1 - Al simulation process

After each training set (i.e., 2% of the records in the database, with a minimum of 25 records

and a maximum of 200 records), the AML is activated and records are assigned a score (by the

software) relating to the likelihood of inclusion. References are re-ranked (i.e., prioritized) in

order of this score from most likely to least likely to be relevant, and screening continues.
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To evaluate the reduction in the screening burden and performance of AML using a true
recall of 95% (i.e., stop screening once 95% of the studies included at title and abstract level

are identified), the following information was collected:

= the total number of records screened to achieve a true recall @ 95%;
= the number of records screened that were excluded once a true recall @ 95% was
achieved; and
= the reference identification (ID) numbers of the 5% of the records that were not yet
identified as included records (i.c., false negatives).
Appendix 1 provides an example of the output produced by the Al Ranking Simulation tool in
DistillerSR.

Means (standard deviations) and medians (ranges) were calculated to evaluate the reduction in
the screening burden. This information was also used to calculate the time saved by not having
to screen the least relevant records. To determine performance, the reference IDs of the false
negative studies were used to determine if any were for a citation that were included in the

completed SR.

5.2 Summary of the Results of the Joined Works

PUBLICATION 1: SYSTEMATIC SCOPING REVIEW OF RR DEFINITIONS

The search strategies to identify RRs resulted in 2,657 unique records, of which 422 were
evaluated at full text. Two Hundred and sixteen RRs published between 2017 and January of
2019 were identified. Most of the RRs (82.5%) were from corresponding authors from the UK,
Australia, the USA, and Canada. In total, 158 (73%) RRs provided a definition. Among all RRs
a median of two references (range 0 to 7) were cited. Among the 90 RR method papers, 81%

(73/90) provided a definition.

Terminology

For feasibility, several terms which may be used to describe a RR were not included at the title
and abstract phase (Adppendix C of publication). Among the 216 RRs that were included, ‘Rapid
Review’ was the most often term used (n=136, 63.0%). The terms included at the title and

abstract phase of this scoping review are presented in Table 3.

11



Table 3 - Terminology used to describe the review

Terminology used (as first mentioned in the RR)

n (%) (N=216)

Rapid review

Abbreviated review; Rapid appraisal; Rapid best-fit framework
synthesis; Rapid-evidence based review; Rapid evidence summary;
Rapid evidence synthesis; Rapid meta-review; Rapid qualitative
review; Rapid response review; Rapid structured evidence review;

136 (63.0%)

1 (0.5%) (each)

Rapid synthesis

Thematic analysis of definitions

A total of 204 RRs and RR methods papers provided a definition that could be thematically

analyzed (75 did not provide a definition and 27 RRs cited other studies with no identifiable

themes). There were 79 unique citations showing the variability in definitions that are currently

being cited. After a thematic analysis was performed, eight major themes in the definition were

identified (Figure 2).

Accelerated/
rapid process/
approach

Variations in
methods
shortcuts

Bias/ limitations

Defining
rapid
7 % Focus/ breadth/
Systematic reviews depth of scope
approach
('"\\‘_
)

Resource [

efficiency —— Compare and

rationale = 1 contrastto a

Y

SR

Stakeholder
rationale

Figure 2 - Eight key themes in defining RRs

Among the reported definitions, the most common themes were Theme 4: Compare and

contrast to SRs (68.1%; 139/204), Theme 2: Variation in shortcut methods (54.9%; 112/204),

with Theme 1: Accelerated/rapid process and Theme 6: Resource effi
(48.5%; 99/204 each) (Figure 3). Definitions often covered more than

with a range of 1 to 8 (median: 3; mean: 3).

ciency rationale tied

one of these themes,

12



Reporting of key themes

Accelerated/ rapid
process

99
Variation in methods

Bias/limitation
i ' 112 shortcuts
19

" i

Systematic approach 50 35 e e
scope
139
Resource efficiency 99 72 Compare and contrast to
rationale SR

Stakeholder rationale

Figure 3 - Frequency of reporting of key themes

As there may be different requirements from stakeholders, funders and/or knowledge users of
RR, there may not be one common definition for a RR. As such, we suggest the following broad
definition, which meets a minimum set of requirements identified in the thematic analysis.

“A rapid review is a form of knowledge synthesis that accelerates the process

of conducting a traditional systematic review through streamlining or omitting
a variety of methods to produce evidence in a resource-efficient manner.”

This definition covers the most common themes (i.e., 1, 2, 4 and 6) that were identified in
approximately 50% or more of the RRs and methods papers. By using broad words like
resources, this definition captures the time element as well as cost and human elements. Users
could then tailor this definition accordingly to best meet their individual remit and mandates
for producing RRs by adding additional details covered in other themes. For example, if an
organization produces RRs only when stakeholders make a request (Theme 5), it can be
modified to include this requirement.

“A rapid review is a form of knowledge synthesis that accelerates the process

of conducting a traditional systematic review through streamlining or omitting

a variety of methods to produce evidence for stakeholders in a resource-efficient
manner.”

13



PUBLICATION 2: SYSTEMATIC SCOPING REVIEW OF RR METHODS

The search strategies to identify studies evaluating RR methods, plus the results from grey
literature searching, resulted in 1,873 unique records, of which 156 were evaluated at full text,
and 90 studies were included. The majority of the studies were conducted in Canada, the UK,
and Australia (66/90, 73.3%), and were published in 2014 or later (68/90, 75.6%). The majority
of the formal evaluation studies have been published since 2017 (11/14, 78.6%).

Cateqorizing RR studies

Although the primary objective of the scoping review was to identify studies that evaluated
abbreviated, shortcut, or omitted methods in RRs, to build a comprehensive repository, we also
identified studies that described RR methods. Using guidance from Tricco 2015 [8] and further
guided by discussions among the review group, the studies were divided into four main RR
categories (Figure 4), with an addition six studies identified as SR surrogates in which the

methods were evaluated in SRs, but could equally be applied while conducting RRs.

[———————————. | [ITSS————————————
14 studies 65 studies 2 studies 3 studies
Mapped against: 4 subcategories: Comparing the Applying:
> key dimension > meta-research differences on how > reporting
> MECIR criteria and impact rapid review and guidelines
> programs and traditional > critical appraisal
Determined if guidance systematic review tools
MECIR criteria met > terminology of the same topic
> other were conducted PRIMSA, AMSTAR,
1 pending iCAHE
publication from the
Cochrane RRMG

/28 [ [

FORMAL DEVELOPMENT COMPARISON APPLYING
EVALUATION TOOLS

Figure 4 - RR study categories

Mapping to key dimensions

The 14 studies of formal evaluations addressed nine key dimensions related to the conduct
phases of a review (Appendix B of publication), or “other” areas not included in this preliminary

list of key dimensions (Figure 5).
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Figure 5 - Mapping to key dimensions of the review process (all evaluative studies)

Some studies evaluated more than one shortcut method, therefore, a study could have

contributed to one or more key dimensions. Evaluations included:

=  Assessing the impact of shortcuts within the conduct of a RR (e.g., title only screening,
including only English language publications)

= Comparing different versions of the same shortcuts within the conduct of a RR (e.g.,
number of databases searched)

=  Comparing the results/conclusions of RRs to those of SRs (e.g., including only the
largest trial), or

» Evaluating the impact of including ‘best-practice’ methods (e.g., including stakeholders

in the review process, peer-review of search strategy).

Four studies were labelled as ‘composite evaluations’ in which more than one methodological
shortcut was taken simultaneously. Any differences in the results may be attributable to one or

several of the shortcuts.

Only a cursory mapping to MECIR criteria was possible, as insufficient information impeded
the ability to determine if criteria were met. Additionally, some of the items could not be
mapped to MECIR criteria, as some are not methods performed in a traditional SR (e.g., using
existing risk of bias information from a SR and performing new assessments for any studies
not found in SRs), or are not currently found in MECIR (e.g., peer-reviewing the search

strategy).
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PUBLICATION 3: ACTIVE MACHINE-LEARNING PRIORITIZATION TOOL

Ten SRs, consisting of 69,663 records, were used in this experiment. Reviews ranged in size
from 2,250 to 22,309 records to be assessed at title and abstract level, of which, based on the
title and abstract, 3.0% to 39.2% (median: 16.2%) were included to be further reviewed at full
text. A median of 0.6% (range 0.02 to 1.48%) of the total number of records were included in

the final SRs.

This experimental study included terminology used in the areas of computer science and
diagnostic test accuracy studies. To help the reader, a table with a description of the

terminologies was provided in the published article as Table 1 [41].

Across the set of 10 SRs evaluated, the median percentage of studies required to be screened to
achieve a true recall @ 95% was 47.1% (Inter Quartile Range: 37.5 to 58.0%) (Figure 6). The
number of records that did not need to be screened (light blue portion of the bar) ranged from
30% (smoking cessation) to 72.5% (opioid use disorder). Typically, SRs with fewer studies
included at the title and abstract level for further eligibility assessment based on the full-text
article (dark blue portion of the bar) resulted in a larger reduction in the overall screening

burden.

% SCREENED AND REDUCTION IN SCREENING BURDEN

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%
Hot flashes | NG \
Opioid use disorder | EGNTNG |
Meniere’s disease || EGTNGNGNGEGEGEGEGG |
Non-small cell lunger cancer | NNRNRNEGDE ]
Prophylaxis for influenza | RGN |

Smoking cessation
Asthma/Urticaria

!

Depression screening

Prophylaxis for HIV
SSBs

M Title/abstract include M Title/abstract exclude @ Reduction in screening burden

Figure 6 - Title and abstract includes, excludes and screening burden reduction
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Performance of Al AML

Among the 100 iterations (10 iterations in 10 SRs), all final included studies had been identified

at a true recall @ 95%. In other words, none of the last 5% of those originally included at title

and abstract level (i.e., false negatives) were included in the final review.

Amount of time saved

Overall, the mean title and abstract screening hours saved when using the true recall @ 95%

modified screening approach (i.e., Al would exclude all remaining references and one human

reviewer would be required to screen the remaining records) was 62.8 hours (median: 29.8
hours; IQR: 28.1 to 74.7 hours), or over 1.5 weeks of dedicated screening time, though this was

as high as 196.7 hours in one of the SRs (over 5 weeks of dedicated screening time) (Table 4).

Table 4 - Time savings (in hours)

Time savings (in hours)

Systematic Review FN | Total hrs | Title/Abst. | Retrieving | Full-text
saved screening | articles ¥ | screening §
Hot flashes 19 32.4 27.9 1.3 3.2
Opioid use disorder 46 207.5 196.7 3.1 7.7
Meniere’s disease 15 32.2 28.7 1.0 2.5
Non-small cell lung cancer 34 29.8 21.9 2.2 5.6
Prophylaxis for influenza 19 92.0 87.6 1.3 3.1
Smoking cessation 40 20.6 11.3 2.7 6.7
Asthma/Urticaria 23 34.9 29.6 1.5 3.8
Depression screening 6 37.2 35.8 0.4 1.0
Prophylaxis for HIV 54 42.6 30.0 3.6 9.0
SSBs 243 215.1 158.5 16.2 40.5

Abst: Abstract; FN: False negatives; HIV: Human Immunodeficiency Viruses; hrs: hours; SSB: sugar sweetened

beverages

T Estimated rate of 4 minutes/article (15 articles/hour)
1 Estimated rate of 5 minutes/article (12 article/hour). This does not factor in any time to resolve any conflicts.
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5.3 Discussion

This compilation of work was undertaken to identify how RRs are being defined in the
literature, to identify research in the area of evaluating the impact of abbreviated methods for
conducting RRs, and last, to evaluate the AI-AML tool in an online SR software to determine

if it is a viable shortcut that could be employed while conducting RRs.

Researchers conducting SRs have several guidance documents to reference, such as the
Cochrane Handbook [42] and the Methodological Expectations of Cochrane Intervention
Reviews (MECIR) guideline [40]. Those conducting scoping reviews may reference the Joanna
Briggs Institute guidance [43]. To date, there have been several organizations who have
published guidance in the area of RR, including the World Health Organization (WHO) rapid
advice guidelines [44], the Canadian Agency for Drugs and Technologies in Health (CADTH)
Rapid Response Service [45], and the Samueli Institute’s Rapid Evidence Assessment of the
Literature (REAL ©) program [46]. However, using these three examples, we can see that there
are three different terms used to describe this review type (i.e., rapid advice guidelines, rapid
response service, and rapid evidence assessment). Further, the descriptions of how to conduct

these reviews also differ, as these organizations offer a variety of rapid products.

The two systematic scoping reviews have resulted in important research in the area of RRs,
as the lack of a clear definition can result in a heterogeneous set of products under the same
name, or conversely, a homogeneous set of products under different names. As shown above
with the WHO, CADTH, and the REAL © program, this was further supported in the
definitions scoping review, which reported 79 unique citations referenced, included RRs which
used 18 different terms, and, for feasibility, had an additional 23 terms excluded at the title and
abstract level. A common term for labeling these products may not (i) be feasible, as many
organizations have already adopted different terms for the same types of products, or (ii) be
necessary, as study design labels may be ambiguous, and a focus on the defining features of the
study is more important than the label [40,47]. However, a definition with central themes,
which may be modified depending on the mandate or scope of the organization producing them
(several examples provided in the RR definitions paper under suggested definitions [35]), may
help producers of and readers/user of these reviews to identify this research, and to differentiate
these reviews from SRs or other types of review type (e.g., overview of reviews, scoping

reviews).
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The publication of studies that formally evaluate abbreviated or omitted methods used in
RRs is increasing. Among the 14 studies identified in the RR methods scoping review, 11 were
published since 2017 (78.6%). This scoping review highlighted the gap in the evidence among
several areas of review conduct (e.g., number of questions included, evaluating the certainty of
the evidence). Among those that were represented, most were based on case studies, which may
not be generalizable to all RRs. There may not be a ‘one-size-fits-all’ approach to RR

methodology, as omissions or abbreviations should be selected based on factors such as:

1. The requirements of the stakeholders: for example, if the stakeholder is having an
annual conference in three months, which requires a cursory investigation of a particular
treatment, a RR may be appropriate.

2. The availability of resources: for example, not-for-profit organizations often have
limited budgets to support the conduct of a full SR, considering the time taken and the
size of the team required.

3. The topic area/question of the review: for example, including only English language
publications for acupuncture therapy may result in several publications published in

another language (e.g., Chinese) being excluded.

Regardless of the omitted or abbreviated methods used in the conduct of a RR, the impact of
these omissions or abbreviations can help inform the creation of a set of methodological

standards that could be applied across RRs, taking into consideration the three points above.

The results from the primary experiment evaluating the Al simulation tool in DistillerSR are
promising. In addition to a significant reduction in the screening burden, the accuracy was
100%. Studies which informed the AI with a small set of records and then assigned the Al to
screen the remaining records have performed poorly [23,24]. This shows the importance of
‘active machine-learning’, as Al is not yet ready to take over for humans, and requires sufficient

input from humans to learn [25,30].

There is currently no agreed upon stopping criteria when using prioritized screening. There
are several straightforward stopping rules which may be implemented, including stopping once
a certain number of irrelevant records are reviewed consecutively (i.e., a heuristic approach)
and stopping at a particular point due to time constraints (i.e., pragmatic approach). However,
using the Al tools that have been integrated into several systematic review software displays a
graphical/numerical representation of the percentage of the predicted relevant references have

been identified (e.g., a predicted recall of 95%). Although, the only way of knowing you have
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in fact captured 95% of the studies is to screen all studies, resulting in no time savings.
Evaluation of these prediction tools have shown that a predicted recall of 95% is usually an

underestimation of the true recall, and that in fact tends to be closer to 98-100% recall [30,48].

SCIENTIFIC CONTRIBUTION

Scoping Reviews

The work undertaken as part of the systematic scoping reviews was originally performed in
2019 to help inform Cochrane’s decision as to whether RRs should be a formal Cochrane
product. The results from the RR methods scoping review were used to develop a survey, which
was distributed to 119 representatives to 20 Cochrane entities. This survey was developed to
evaluate which methods would be seen as acceptable by different producers and users of SR
and RR products. However, since the emergence of COVID-19, Cochrane has been producing

RRs (https://covidrapidreviews.cochrane.org/resources). As part of this initiative they have

adopted the proposed definition that was created from the results of the thematic analysis. The
results from the methods scoping review and survey were used to develop the Methods
Guidance  document on the Cochrane COVID Rapid Reviews website

(https://methods.cochrane.org/rapidreviews/cochrane-rr-methods), which has been published

in the Journal of Clinical Epidemiology [49]. We envision these documents will be useful to

producers and users of RRs beyond Cochrane, as the methods are not specific to Cochrane.

In addition to this work being accepted as an abstract for the 2019 Cochrane Colloquium in
Chile (cancelled due to civil unrest) and as two oral presentations for the 2020 Cochrane
Colloquium in Toronto (cancelled due to COVID), I was invited to give a presentation on the
RR methods scoping review for the North American Systematic Review Methods Virtual
Research Day on October 30, 2020.

Evaluation of Active Machine-Learning

We expect the results from the Al simulation project will provide the SR and RR community
with an approach that will increase the confidence in using Al for screening to identify relevant
citations more quickly and to reduce the screening burden. As part of this work, we also
provided a step by step set of instructions (i.e., tutorial) on how to use the Al simulation tool in
DistillerSR (Additional file 2 in the publication). We felt this was important given that part of

the barrier to using new technology is not knowing how to implement the technology.
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FUTURE RESEARCH

The results from the RR methods scoping review can be the catalyst for a living review to create
a database of studies that evaluate RR methods. In addition to identifying these studies, a formal
data extraction of the results can be performed to produce a set of data to show how the impact
of the omission or abbreviation was evaluated. This can be done several ways, including for
example identifying the number of studies missed, evaluating the impact on the meta-analyses,
and evaluating if there would be a change in conclusions. As most of the RR methods
evaluations studies have been conducted on a small number of reviews, which may not be
representative of all reviews of interventions, a living database could increase the sample size

of the omissions and/or abbreviations evaluated.

These results may also contribute to the development of documents to encourage the
transparent reporting and conduct of RRs. For example, the PRISMA extension for RR is
currently under development [50]). Other possible extensions and/or modifications to well-
known and highly cited reporting and conduct tools include an extension to A MeaSurement
Tool to Assess the methodological quality of systematic Reviews (AMSTAR) for RR and
MECIR for RRs.

As a follow-up to the Al AML publication, which included a tutorial on navigating the
prioritization tool in DistillerSR, a manuscript was recently written and submitted to BMC
Medical Research Methodology (March 2021) to provide general guidance to integrating
prioritized screening into the conduct of a review. As there are several tools that include
prioritized screening (e.g., Abstrakr, DistillerSR, EPPI-Reviewer, PICO Portal, RobotAnalyst,
SWIFT-Active Screener, and SWIFT-Review), this manuscript was written to be software
independent. Other areas of future research include the development of a database of the results
from simulations of other reviews. Our experiment included 10 SRs, with results that may or
may not be representative of all SRs. We encourage other review teams to run these simulations,
whose results can be added to this database, which will increase the precision in the reduction

of the screening burden and accuracy of the results produced from this initial experiment.
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5.4 Conclusions

The conduct of RRs has been increasing, with a large increase in those published in peer-
reviewed journals in the last five to seven years. This has been even further heightened during
the COVID-19 pandemic, where several researchers are undertaking RRs who had not done so
prior to the pandemic. However, an agreed upon definition and set of methodological standards
does not currently exist. The works undertaken as part of this PhD has provided a thematic
analysis on RRs definitions, and has provided a suggested definition, with additional caveats to
consider, depending on the requirements of the funders, knowledge users, and/or stakeholders.
It has also provided researchers with a repository of studies that formally evaluated RR
methods, and contributed to other publications which may help guide the conduct of RRs. Last,
it has evaluated an Al AML tool, which displays records in prioritized order to expedite title

and abstract screening, which was determined to be a viable option for the conduct of RRs.
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6. Sazetak

Naslov: Brzi Pregledi Literature: Definiranje, Ocjenjivanje Metoda I OlakSavanje
Probira KoriStenjem Umjetne Inteligencije

Uvod: Sustavni pregledi smatraju se zlatnim standardom u prikupljanju dostupnih dokaza koji
se odnose na odredeno pitanje i koriste se za informiranje politika javnog zdravstva. Smatraju
se kljunim u stvaranju pouzdanih smjernica. Medutim, izrada sustavnih pregleda zahtijeva
vrijeme i resurse, i mozda nece biti napravljeni dovoljno brzo za dionike i donositelje odluka
kada su potrebni hitni odgovori. Ciljevi brzih pregleda (engl. rapid reviews, RR) su pravodobno
izraditi preglede dokaza, uz zadrzavanje rigoroznih i robusnih metoda. Medutim, do danas je
jedini konsenzus oko definicije RR taj da formalna definicija ne postoji. Uz to, ne postoji
standardizirani skup metoda za RR, niti postoji sveobuhvatan pregled literature koji je
empirijski procijenio metode RR i procijenio ucinak tih skra¢enih metoda. Cilj ove doktorske
disertacije bio je: (i) utvrditi kako su RR definirani u literaturi i provesti tematsku analizu tih
definicija kako bi se prepoznale kljucne teme; (ii) pronaci i napraviti repozitorij empirijski
procijenjenih skrac¢enih metoda za izradu RR te prepoznati podruc¢ja u kojima su potrebna nova
istrazivanja; 1 (ili) procijeniti moZze li se olakSati probir literature koriStenjem umjetne
inteligencije i aktivnog alata za strojno ucenje u internetskom racunalnom programu za izradu

sustavnog pregleda.

Metodologija objedinjenih radova: Definicije brzih pregleda literature: Napravljen je
pretrazni sustavni pregled (engl. scoping systematic review) kojim su nadeni RR objavljeni
izmedu 2017. i sijecnja 2019. godine. Definicije RR izvucene su doslovno iz tih RR i provedena
je tematska analiza kako bi se utvrdile klju¢ne teme koje bi trebale biti ukljucene prilikom

definiranja RR.

Metode RR: Napravljen je pretrazni sustavni pregled kojim su pronadene metode za skracenje
RR, u radovima objavljenim od 1997. nadalje. Kako bi se napravio opsezan repozitorij
dokumenata o RR, pronadene su dodatne studije (npr. o smjernicama za provodenje brzih
pregleda, rasprava o terminologiji). Sve su publikacije podijeljene u jednu od Cetiri glavne
kategorije na temelju svrhe publikacije. Oni koji su formalno ocjenjivali skracene metode za
RR mapirane su pomo¢u smjernica za pisanje Cochraneovih sustavnih pregleda MECIR (engl.
Methodological Expectations of Cochrane Intervention Reviews) kako bi se utvrdilo

ispunjavaju li te kriterije.

Na koncu je napravljena eksperimentalna evaluacija u programu DistillerSR® na 10 zavrSenih

sustavnih pregleda koriStenjem alata za simulaciju umjetne inteligencije kako bi se izmjerilo
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smanjenje opterecenja i tocnosti probira (tj. koliko je relevantnih zapisa propusteno) kada se

koristi probir pomoc¢u strojnog ucenja.

Rezultati: Definicije RR: U 216 RR i 90 ¢lanaka o metodama RR pronadene su ukupno 204
definicije koje se mogu tematski analizirati. Definirano je osam glavnih tema, a Cetiri teme
pronadene su u 48,5% ili viSe definicija: Tema 4: Usporedba i kontrast sa sustavnim pregledima
(SR) (68,1%; 139/204), Tema 2: Varijacije u skracenim metodama (54,9%; 112/204), Tema 1:
Ubrzani / brzi postupak i Tema 6: ObrazloZenje obrazloZenja ucinkovitosti resursa (48,5%;
99/204 svaka). To je dovelo do predlozene definicije "RR je oblik sinteze znanja koji ubrzava
postupak provodenja tradicionalnog sustavnog pregleda putem racionalizacije ili izostavljanja

razlic¢itih metoda kako bi se brze doslo do potrebnih dokaza."

Metode RR: Pronadeno je devedeset radova o metodama RR, od kojih je 14 formalno ocijenilo
skracene metode RR koje se odnose na nekoliko, ali ne sve, klju¢nih dimenzija povezanih s
provodenjem pregleda literature. Bilo je moguée samo povrsno mapiranje kriterija MECIR-a,
budu¢i da su nedovoljne informacije prijeCile moguénost utvrdivanja jesu li kriteriji

zadovoljeni.

Alat za prioritizaciju aktivnog strojnog ucenja: Alat za aktivno strojno ucenje, koji koristi
prioritetni probir, uvelike je smanjio teret probira za 10 sustavnih pregleda koji su procijenjeni.
Medijan postotka zapisa koje je trebalo pregledati kako bi se pronaslo 95% zapisa ukljucenih
na razini naslova i sazetka iznosio je 47,1% (interkvartalni raspon: 37,5 do 58,0%). Medu 5%
koji nisu prepoznati kao ukljucivi (tj. lazno-negativni naslovi i sazeci), niti jedan nije bio

ukljucen u konacni pregled, $to je dovelo do 100%-tne tocnosti.

Zakljucak: Pojava RR zahtijeva dosljednost u njihovom definiranju kako bi se u literaturi
mogao pronaci i napraviti homogeni skup proizvoda, bez obzira na termin koji se koristi za
njihovu identifikaciju. Autorima koji rade RR trebaju smjernice o tome koje se skra¢ene metode
mogu koristiti kako bi se potencijalna pristranost svela na najmanju mogucu mjeru. Na koncu,
aktivno strojno ucenje odrziva je metoda za smanjenje opterecenja probirom literature, koja se

pokazala vrlo preciznom.
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7. Abstract

Rapid reviews: defining, evaluating methods, and reducing screening burden using

artificial intelligence

Introduction: Systematic reviews are considered the gold standard in collating available
evidence related to a specific question and are used to inform policy for health care public
health. They are considered to be essential in producing trustworthy guidelines. However, they
are time- and resource-intensive undertakings which may not meet the timeline of stakeholders
and policy-makers when urgent answers are required. The aims of rapid reviews are to produce
evidence reviews in a timely manner, while maintaining rigorous and robust methods.
However, to date, the only consensus around a definition of a rapid review is that a formal
definition does not exist. Additionally, there is no standardized set of methods for rapid reviews,
nor is there a comprehensive review which has compiled empirically evaluated rapid review
methods and evaluated the impact of these abbreviated methods. The aim of this doctoral
dissertation was to: (i) identify how rapid reviews have been defined in the literature and
perform a thematic analysis of these definitions to identify the key themes; (ii) identify and
create a repository of empirically evaluated methods abbreviations, and identify any gaps in the
research; and (iii) evaluate the reduction in the screening burden and perform of an artificial

intelligence and active machine-learning tool in an online systematic review software.

Methods: RR definitions: A systematic scoping review identifying rapid reviews published
between 2017 and January 2019 was performed. Definitions of rapid reviews were extracted
verbatim from these rapid reviews and a thematic analysis was performed to identify the key
themes which should be included when defining a rapid review. RR methods: A systematic
scoping review identifying formally evaluated rapid review methods abbreviations published
from 1997 onward was performed. In order to create a comprehensive repository of rapid
review documents, additional studies (e.g., around guidance on conducting rapid reviews,
discussing terminology) were identified. All publications were divided into one of four main
categories based on the purpose of the publication. Those that formally evaluated rapid review
methods abbreviations were mapped to the Methodological Expectations of Cochrane
Intervention Reviews (MECIR) to determine if they met these criteria. Lastly, an experimental
evaluation was conducted in DistillerSR ® on 10 completed systematic reviews, using the
artificial intelligence simulation tool, to measure the reduction in the screening burden and
accuracy (i.e., how many relevant records were missed) when prioritized screening using active

machine-learning was employed.

25



Results: RR definitions: A total of 204 definitions that could be thematically analyzed were
identified in 216 rapid reviews and 90 rapid review methods papers. Eight major themes were
identified, with four themes found in 48.5% or more of the definitions: Theme 4: Compare and
contrast to SRs (68.1%; 139/204), Theme 2: Variation in shortcut methods (54.9%; 112/204),
with Theme 1: Accelerated/rapid process and Theme 6: Resource efficiency rationale tied
(48.5%; 99/204 each). This lead to a suggested definition of “A rapid review is a form of
knowledge synthesis that accelerates the process of conducting a traditional systematic review
through streamlining or omitting a variety of methods to produce evidence in a resource-
efficient manner.” RR methods: Ninety rapid review methods papers were identified, of which
14 formally evaluated rapid review methods abbreviations addressing several, but not all, key
dimensions related to the conduct of a review. Only a cursory mapping to MECIR criteria was
possible, as insufficient information impeded the ability to determine if criteria were met.
Active machine-learning prioritization tool: The active machine-learning tool, employing
prioritized screening, greatly reduced the screening burden of the 10 systematic reviews that
were evaluated. The median percentage of studies required to be screened to identify 95% of
the records included at the title and abstract level (true recall @ 95%) was 47.1% (IQR: 37.5 to
58.0%). Among the 5% that were not yet identified as included (i.e., title and abstract false

negatives), none were included in the final review, resulting in 100% accuracy.

Conclusion: The emergence of rapid reviews, highlighted by the ongoing COVID-19
pandemic, requires consistency in how they are defined, in order to identify and produce a
homogenous set of products regardless of the term used to identify them. Producers of rapid
reviews also need guidance on which abbreviated methods may be used to keep potential bias
minimized. Lastly, active machine-learning is a viable method to reduce the screening burden

and was shown to be very accurate.
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Abstract

Backg round and Objective: Rapid reviews were first mentioned in the literature in 1997, when Best et al. described the rapid health
technology assessment program in the south and west regions of England but did not provide a formal definition. More recently, the only
consensus around a rapid review definition is that a formal definition does not exist. The primary aim of this work is to create a repository of
existing definitions and to identify key themes, which may help the knowledge synthesis community in defining rapid review products.

Methods: A systematic scoping review was performed to dentify definitions used in journal-published rapid reviews written in English
between 2017 and January 2019. We searched Medline, Embase Classic + Embase, PsycINFO, ERIC, Cochrane Library, CINAHL. and
Web of Science on December 21, 2018, Two reviewers performed study selection and data extraction using a priori—defined methods pub-
lished in a protocol. Definitions from rapid review methods asticles (published from 1997 onward) identified in another scoping review were
added to the results, and all definitions were thematically analyzed using NVivo. A quantitative analysis was also performed around studies
cited.

Results: Definitions from 216 mapid reviews and 90 rapid review methods articles were included in the thematic analysis. Eight key
themes were identified: accelerated/rapid process or approach, variation in methods shortcuts, focus/depth/breadth of scope. compare
and contrast to a full traditional systematic review, stakeholder rationale, resource efficiency rationale, systematic approach, bias/limita-
tions. Secondary referencing was a common OCCUrrEnce.

Conclusion: Thematic analysis performed in this systematic scoping review has allowed for the creation of a suggested definition for
rapid reviews that can be used to inform the systematic review community. © 2020 Elsevier Inc. All rights reserved.

Keywonds:: Scoping review: Rapid reviews: Definition: Thematic analysis

1. Introduction west regions of England [1]. Although they did not provide
a definition of an RR, they described a service which pro-
duces reports within two person months. The key features
of the service were to produce reporis that were accurate,
timely, and accessible to decision makers. More recently.
the only consensus around an RR definition is that a formal
definition does not exist [2—4]. Several definitions have
been used in publications about RR methods, RR programs,
and RRs themselves. In 2016, Kelly et al. performed a

modified Delphi consensus approach and came up with a

A rapid review (RR) was originally mentioned in the
literature in 1997, when Best et al. described the rapid
health technology assessment program in the south and
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set of statements defining the characteristics of an RR
[4], but did not provide a formal definition or a systematic
evaluation of existing definitions.

The popularity of RRs has been increasing over the past
20 years, with various organizations developing RRs,
including the World Health Organization (WHO) [5], the
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What is new?

Key findings

e A repository of definitions from 216 rapid reviews
and 90 rapid review methods articles was created
(158 rapid reviews and 73 rapid review methods ar-
ticles provided a definition).

e Among the rapid reviews, 59 unique references
were cited 275 times. The top four cited authors
were referenced 135 times. Among rapid review
methods articles, 50 unique references were cited
179 times.

e A thematic analysis identified eight key themes in
defining rapid reviews.

e Secondary referencing was common among cited
articles.

What this adds to what was known?
e There is currently no consensus on what defines a
rapid review.

e The four most commonly reported themes (used in
~>50% of definitions) were used to create a pre-
liminary definition of a rapid review. Suggestions
are included on how users might tailor this defini-
tion to best meet their individual remit and man-
dates for producing rapid reviews.

What is the implication and what should change

now?

o The preliminary definition, with caveats, presented
can help the systematic review community define
their review with consistency. regardless of the la-
bel used to describe it

Samueli Institute’s Rapid Evidence Assessment of the
Literature (REAL©) program [6], and the Canadian
Agency for Drugs and Technologies in Health Rapid
Response Service [7]. The number of RRs published in
the last 5 years has steadily increased. In 2013, 15
joumnal-published RRs were identified, growing to 52 by
2016, and 108 in 2018. Although these numbers are small,
most RRs are not published in journals. For example, in
2016, 52 published RRs and over 250 unpublished RRs
were identified from various health care organizations. In
2017, the Knowledge Synthesis Group at the Ottawa Hos-
pital Research Institute identified 148 organizations glob-
ally who produced RRs [RR workshop presentation,
November 27, 2019 Outawa, Canada, with data derived
from intemal projects].

Some of the problems with lacking a common definition
for RRs are that it makes it difficult

(i

for researchers (e.g.. building search strategies that accu-
rately identify RR) and readers/users of results to iden-
tify RRs comrectly. This is important as the line may
be blurred (both in the conduct and the resulting conclu-
sions) between systematic reviews (SRs) that do not
meet a high-gquality methodological conduct (e.g., low
or critical risk using AMSTAR 2) and RRs that use
transparent, measured abbreviated methods:

(ii)

to create and set methodological standards and apply
consistent constructs (e.g., Preferred Items in Systematic
Reviews and Meta-Analysis [PRISMA] for RRs, AM-
STAR for RRs); and

(iii)

as it results in a heterogeneous set of products under the
same name or conversely a homogeneous set of products
under different names. The term ‘rapid’ points toward
the speed at which the review is performed and not the
abbreviation or omission of steps taken to conduct the
review. For this reason, researchers have suggested other
terms be used, for example, restricted reviews [8.9]. To
date, ‘rapid review’ is the term that has been colloguially
adopted by the research community and endorsed by
various organizations, including Cochrane and the
‘WHO. However. other organizations have chosen other
terms, such as rapid evidence assessment by the UK
government.

2. Objective

The objective of this systematic scoping review was to
identify published RR literature to answer the question:
How are RRs defined in the literature? This work will pro-
vide a summary of existing definitions identified in the
literature on RRs and examine existing definitions to iden-
tify common themes across the body of literature. Creating
arepository of existing definitions and developing a prelim-
inary definition, while allowing for caveats and flexibility
depending on the organizational preferences or mandate,
is an important step in helping the knowledge synthesis
community conduct and identify RRs. In addition, as Co-
chrane considers RRs an important piece in their content
strategy, this makes this topic very important as these re-
sults will inform discussions within Cochrane on the utility
of RRs as a product.

3. Methods

This systematic scoping review was guided by estab-
lished scoping review methodology [10,11] and has been
prepared in accordance with the PRISMA extension for
Scoping Reviews (PRISMA-ScR) [12]. A protocol for this
work was registered on the Open Science Framework
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(OSF: hutps:/fosfio/y52m/). Methods are briefly described
in Table 1, with additional details and deviations {rom the
protocol in Appendix A.

4. Results

The search strategies to identify RRs resulted in 2,657
unique records, of which 422 were evaluated at full text.
with 216 RRs included (Figure 1). Several records were
excluded at title/abstract as they did not explicitly state
the term rapid or a derivative. For feasibility, only those
with rapid, expedited. or abbreviated were considered for
inclusion, while excluding those that described the review
as focused (n = 347), targeted (n = 54), or pragmatic
(n = 28). In addition, several other terms which may be
considered ‘rapid’ derivatives were identified: however.
because of the number of these records and our focus on
those who self-declared as ‘rapid’, they were also excluded
(n = 127) (Appendix C).

Among the 216 RRs, 101 were published in 2017, 106
were published in 2018, and nine were published in January
of 2019 (Table 2). Most of the RRs (82.5%) were from cor-
responding authors from the United Kingdom (n = 82),
Australia (n = 41), the United States of America
(n = 31), and Canada (n = 24). Almost two-thirds
(63.09%) used the term RR. with others using the terms
rapid evidence assessment (10.1%) and rapid systematic re-
view (8.8%). Nearly two-thirds (141 of 216; 65.3%) first

Table 1. Methods in brief

used the term in the title, with the remaining first using
the term in the abstract (Appendix D).

4.1. Definitions from published RRs

In total. 158 (73%) RRs provided a definition. Fifteen
provided their own (i.e., 11 providing only their own defi-
nition and four referencing their own in addition to other
authors), and one provided a definition, but the references
in the publication did not line up and therefore no refer-
ences were recorded [16]. Some RR authors did not provide
an explicit definition, but made reference to another author
or method (e.g., “We conducted a review of the literature
using the rapid evidence assessment (REA) method
[17.18].7) [19]. Among the 146 RRs that provided a defini-
tion citing another author, 59 unique references were cited a
total of 275 umes (Appendix E.1). Among all RRs. a me-
dian of two references (range 0 to 7) were cited. Further-
more, 29 articles were cited once. The top four articles
cited were Khangura 2012 (n = 54) [2]. Ganann 2010
(n = 42) [20], Tricco 2015 (n = 21) [3], and Grant 2009
(n = 18) [18] (Table 3).

4.2, Definitions from RR methods articles

In total, 81% (73 of 90) of the RR methods articles pro-
vided a definition. These definitions were included in the
thematic analysis to supplement the definitions identified
in the RRs. Briefly, methods articles were published be-
tween 1997 and 2019, with the majority of the articles pub-
lished since 2014 (68 of 90 (75.6%)). A total of 200

Project stage

Method description

Eligibility criteria - Published rapid reviews using ‘rapid’ or derivative (e.g., abbreviated) in the title or abstract

- Published between January 2017 and January 2019

- Written in English (for feasibility)

Searching far - Developed by an experienced information specialist with input on search terms by members of the research team
studies
- Peer-reviewed using the PRESS checklist [13]
- Search (Dec 2018): MEDLINE® ALL, Embase Classic + Embase, PsycINFO, ERIC, Cochrane Library, CINAHL, Web of
Science (Appendix B)
- Search strategies not restricted by language
- Supplemented with definitions from rapid review methods scoping review [14]
Study selection - Performed in DistillerSR [15]
- Piloted title/abstract (n = 100) and full-text screening (n = 25), conflicts resolved through discussion
- Liberal accelerated™® screening for titles and abstracts
- Dual-independent screening based on full text, with conflicts resolved through discussion
Data charting - Performed in DistillerSR [15]

- Piloted extractions (n = 5), conflicts resolved through discussion

- One reviewer extracted studies, a second reviewer verified all extracted data, conflicts resolved through discussion

Data synthesis

- Rapid review characteristics and studies’ references exported to MS Excel 2016

- Definitions imported into NVivo (version 12) for coding into themes
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M =216 RRs
M = 90 Methods papers
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Fig. 1. PRISMA flow diagram.

definitions were cited, with 21 articles providing their own
definition (with or without a reference to other anticles) and
50 unique articles. Among the 21 articles that provided
their own definition, 1) are those that are often referenced
in the RRs [18§,20-28]. Methods articles referenced an
average of 2.22 references (median: 1. range: 0 to 10)
(Appendix E.2). The top four articles referenced were Ga-
nann 2010 [20] (r = 27), Khangura 2012 [2] (n = 27),
Khangura 2014 [29] (n = 14), and Polisena 2015 [30]
(n = 11). The other top articles in the RRs not in the top
four here, Tricco 2015 [3] and Grant 2009 [18], were refer-
enced 10 and four times, respectively.

There was overlap between the articles cited in the RRs
and methods articles. Across both data sources, there were

79 unigue citations, with 30 citations included in both
scoping reviews, 29 unique to the RRs, and 20 unigue to
the methods articles. Among the citatons found in only
one of the two data sources, most were only referenced
one or two times (highlighted in Appendix F).

4.3. Thematic analysis

All definitions from the RRs and the methods articles
were thematically analyzed in NVivo. We identified eight
major themes (Figure 2). Among the 204 articles that re-
ported definitions (75 did not provide a definition and 27
RRs cited other studies with no identifiable themes), the
most common themes were theme 4: Compare and contrast
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Table 2. Rapid review characteristics

Rapid review characteristics

Rapid reviews (N = 216)

Year published®
2017
2018
2019
Countries of the corresponding author
UK
Australia
Usa
Canada
Ireland
Italy
Germany
Denmark, South Africa, Switzerland
Finland, India, Spain
Japan, Korea, Nepal, Norway, Poland, Sweden, Taiwan, Thailand & UK
Terminology used (first mentioned in RR)
Rapid review
Rapid evidence assessment
Rapid systematic review
Rapid evidence review, rapid literature review (each)
Systematic rapid evidence assessment, systematic rapid review
Abbreviated review, rapid appraisal, rapid best-fit framework synthesis, rapid

evidence-based review, rapid evidence summary, rapid evidence synthesis,
rapid meta-review, rapid qualitative review, rapid response review, rapid

101 (46.7 %)
106 (49.1%)

9 (4.2%)

82 (38.0%)

41 (19.0%)
31(14.4%)
24(11.1%)

6 (2.8%)

5 (2.3%)

4 (1.9%)

3 (1.4%) (each)
2 (0.9%) (each)
1 (0.5%) (each)

136 (63.0%)
22 (10.1%)

19 (8.8%)

12 (5.6%)

2 (0.9%) (each)
1 (0.5%) (each)

structured evidence review, rapid synthesis
Terminology first mentioned in
Title
Abstract
References
Total
Unique referencesicitations
Median (Range)
Mean
Top references
Khangura 2012
Gannan 2010
Tricco 2015
Grant 2009
Mumber of references
o
1
2

3 or more

141 (65.3%)
75(34.7%)

290
59
2(0f7)
1.34

54
42
21
18

59 (27.3%)

84 (38.9%)
35 (16.2%)

38(17.6%)

# Articles may be an Epub before print with the print date after January 2019. Years published are taken as of the search date (December 20,

2018).

to SRs (68.1%: 139 of 204), theme 2: Variation in shortcut
methods (54.9%;: 112 of 204), with theme 1: Accelerated/
rapid process and theme 6: Resource efficiency rationale
tied (48.5%: 99 of 204 each) (Figure 3). Definitions often
covered more than one of these themes, with a range of 1
to 8 (median: 3; mean: 3).

4.3.1. Theme 1: Accelerated or rapid process/appmach

The terms accelerated, streamlined, quickly or rapid
were used in terms of the speed or iming for the overall
approach to completing the RR. For example. “rapid re-
views have been described as a streamlined alternative to
standard systematic reviews [31].7 [32].
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Table 3. — Top four study cited and their definitions

Study Definition

Cites

Khangura 2012% “Given this lack of definition and evolving landscape, we have abstained from applying the
label ‘rapid review' to our KTA syntheses, and have alternatively called them ‘evidence
summaries’. Despite this, we consider our evidence summaries to be part of the continuum

of rapid reviews, as conceptualized by Ganann and colleagues'.

Ganann 2010°

Ganann 2010" “Rapid reviews are literature reviews that use methods to accelerate or streamline traditional None
systematic review processes.”

Tricco 2015° *...we used the following working definition, ‘a rapid review is a type of knowledge synthesis in Khangura 2012
which components of the systematic review process are simplified or omitted to produce
information in a short period of time.""

Grant 2009 “They aim to be rigorous and explicit in method and thus systematic but make concessions to Butler 20057

the breadth or depth of the process by limiting particular aspects of the systematic review

process.”

Khangura et al. Syst Rev. 2012; 1:10.
Ganann et al. 2010. Implement Sci. 2010; 5:56.
Tricco et al. 2015. BMC Med. 2015; 13:224,

a
b
LS
9 Grant & Booth. 2009. Health Info Libr J. 2009; 26(2):91-108.
e

Link to Butler 2005 no longer active, update Burton 2007.

4.3.2. Theme 2: Variation in methods shortcuts

There were a variety of words used to describe the short-
cuts used in the methods, including streamlined, restricted,
pragmatic, abbreviated., modifications, concessions, expe-
dited, simplifying, constraints, truncated, modified or
omitted steps. and limiting. The variety of words relate to
the lack of a standardized approach in which steps these
were applied. with some definitions providing examples
on which steps of the review process these shortcuts would
be applied. For example. “Major sources of streamlining
can include narrowing the scope of the review guestions:
limiting literature search databases: the use of single (vs.
dual) abstract and full-text screening; reducing the extent
of data abstraction; omitting risk of bias/guality appraisal:
and restricting the extent of the synthesis [33].7 [34].

Accelerated/
rapid process/
approach

Bias/ limitations

7 Systematic
approach

Resource
efficiency
rationale

Defining
rapid
reviews

4.3.3. Theme 3: Focus/depth/breadth of scope

Similar to the theme 2. this was more specific to the
topic, scope, or guestion being addressed in the RR rather
than the methodology. For example. “Rapid review is an
evidence synthesis methodology that applies a systematic
approach to evidence identification and syntheses, but with
a more limited scope than a systematic review.” [35].

4.3.4. Theme 4: Compare and contrast to a full tradi-
tional systematic review

Definitions often included a comparison or related RRs
to full SRs but provided an explanation in the text as to
the difference in general between an SR and the RR. For
example, “A rapid structured review differs from a

Variations in
methods
shorteuts

i “2 Focus! breadth/
s ~/ depth of scape

Compare and
contrasttoa
SR

Stakeholder

" rationale

Fig. 2. Eight key themes in defining RRs.
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Reporting of key themes

Accelerated/ rapid
process

Bias/limitation

Systematic approach 50

Resource efficiency 93
rationale

Variation in methods
112 shortcuts

Focus/ breadth/ depth of
scope

139
Compare and contrast to
SR

Stakeholder rationale

Fig. 3. Frequency of reporting of key themes.

systematic review in relation to the extensiveness of the
search and methods used to undertake the analysis [36]."”
[37].

4.3.5. Theme 5: Stakeholder rationale

Many definitions referenced performing an RR to inform
policy practice or to meet the needs of stakeholders,
including decision makers (e.g.. health professionals) and
consumers. For example, “Rapid reviews are an emerging
type of knowledge synthesis which aims ‘to inform
health-related policy decisions and discussions, especially
when information needs are immediate” [38]."" [39].

4.3.6, Theme 6: Resource efficiency rationale

Definitions often referred to RRs being performed
because of resource constraints, including cost, human re-
sources, lime, and expertise. The difference between
completing a review in a timely way (theme 1) and
completing a review in a limited time frame is around the
requirement of completing the review, rather than at the
speed (e.g., rapidly, timely). For example, “Rapid reviews
use systematic review methods to search and critically
appraise existing research within limited resource and time
constraints [40]." [41].

4.3.7. Theme 7: Systematic approach

Although RRs take shortcuts, several definitions stated
that they remain systematic. transparent, rigorous, repli-
cable, explicit, robust, using scientific methods. For
example, ““Rapid reviews’ are knowledge synthesis in
which components of the systematic review process are

simplified or omitted. to produce information in a timely
manner, while retaining rigor in the selection and appraisal
of studies [2,20,22]. [42].

4.3.8. Theme 8: Bias/Aimitations

There was some discussion around the bias that may be
introduced due to shortcuts. Although there are few studies
that formally evaluate RRs compared with full SRs, there is
a potential for bias and limitations when using shortcuts.
For example. “although potential biases related to stream-
lining procedures must be acknowledged [2].” [43].

4.4, Suggested definition

As there is not one common set of methods shortcuts
that can be taken when conducting an RR, there may not
be one common definition for an RR. As such, we suggest
the following broad definition, which meets a minimum set
of requirements identified in the thematic analysis, which
will also be used to seek further consensus from the system-
atic review community.

“A rapid review is a form of knowledge synthesis that
accelerates the process of conducting a traditional system-
atic review through streamlining or omitting a variety of
methods to produce evidence in a resource-efficient
manner.”

This definition covers the most common themes (i.e., 1,
2. 4, and 6) that were identified in approximately 50% or
more of the RRs and methods articles. By using broad
words like resources, this defintion captures the time
element, as well as cost and human elements. Users could
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then tailor this definition accordingly to best meet their in-
dividual remit and mandates for producing RRs by adding
additional details covered in other themes. For example. if
an organization produces RRs only when stakeholders
make a request (theme 5), it can be modified to include this
req uirement.

“A rapid review is a form of knowledge synthesis that
accelerates the process of conducting a traditional system-
atic review through streamlining or omitting a variety of
methods to produce evidence for stakeholders in a
resource-efficient manner.”

Likewise, if the systematic aspect (theme 7) of RRs is
important, the definition can be further modified.

“A rapid review is a rigorous and transparent form of
knowledge synthesis that accelerates the process of con-
ducting a traditional systematic review through streamlin-
ing or omiftting a variety of methods to produce evidence
for stakeholders in a resource-efficient manner.”

4.5. Collaboration among RR definition references

It was common for RR definitions to use secondary
referencing (ie., quoting or paraphrasing from a source
which is mentioned in another text) [44]. As this was not
the primary objective of this scoping review, this 1s further
discussed in Appendix G for the interested reader.

5. Discussion

To the best of our knowledge, this is the first systemat-
ically developed repository of RR definitions and an anal-
ysis of their major common themes. Eight key themes
were identified. with the four most common themes being
comparing and contrasting RRs to SRs, variation in
shortcut  methods, with  accelerated/rapid process or
approach, and resource efficiency rationale tied for third.
As a criterion for inclusion was the use of the term rapid
or derivative and the goal is to conduct the review rapidly
regardless of which stages of conduct are abbreviated/
omitted, it is not surprising that one of the key themes
was around the accelerated or rapid approach.

As previously mentioned, some of the problems of lack-
ing a common definition are around the difficulty in identi-
fying RRs correctly and in having a homogenous set of
products under different names. Among the RRs included
in this scoping review, 18 different terms were used
{Table 1), with an additional 23 terms. that may be consid-
ered denvatves, excluded (for feasibility ) when screening
titles/abstracts (Appendix C). Although the term ‘rapid re-
view’ seems to be the generally adopted term, ‘rapid’ points
to the speed of the process and not necessarily the methods
in which this is achieved. Recently, the term ‘restricted re-
view’ has been suggested to better capture the restrictions
in the methods [8,9]: however, this does not relate to the
speed of production. A common term for labeling these

products may not be feasible, as many orgamzations have
already adopted different terms for the same types of prod-
ucts. However, a definition with central tenets may help
producers of these reviews to identify their research for
easy identification, regardless of the term used to describe
the review. The importance of defining (vs. labeling) 1s
further supported in the Cochrane Handbook and MECIR,
which state that study design labels may be ambiguous,
and a focus on the defining features of the study is more
important than the label [45.46].

It is beiter to rely on the original source of the informa-
tion than to rely on the wording of another author who may
impose their own interpretation or meaning [44]. Although
48 unique references were cited in the RRs. there is a high
level of secondary referencing, as displayed in the collabo-
rative map (Appendix G. Figure 1), many pointing to the
same smaller set of studies. Therefore, in the context of
developing a definition for RRs (and/or a minimum set or
criteria/central tenets). the number of definitions used and
cited may not be as extensive as what the results from this
scoping review demonstrate. Using the suggested definition
from this scoping review, and the key citations for addi-
tional support, may help lessen the “noise’ of what has been
used and help guide future research in this area.

When comparing the key themes identified in this
scoping review Lo related research, we see there are some
similarities. Kelly et al. (2016) identified seven defining
characteristics of RRs through a Delphi process [4]. How-
ever, there were some limitations to this process as only 1
reviewer selected the included studies and it is unclear
how the initial survey was developed. In addition. the
search was run in December 2014, and the progression in
the amount of research evaluating RR methods. methodo-
logical development and guidance, and an increase in the
number of published RRs has grown since this time [14].
This initial work provides a solid foundation to which this
methodologically robust scoping review builds on using a
more contemporary sample. We were able to map six of
these seven defining characteristics to the themes we iden-
tified (Table 4). The only key theme not covered is theme 3
related to the focus/breadth or depth of the scope. The only
defining characteristic of an RR. identified by Kelly et al..
that could not be related to one of the key themes identified
in this scoping review was that “‘rapid reviews have a pro-
tocol describing objectives, scope, PICO, and approach™,
although this is more around the process of developing an
RR and less around defining it Furthermore, Hartling
et al. [47] identified 36 rapid products from 20 organiza-
tons and concluded that there is extensive variability in
products labeled as RRs, but that the range of methods used
in developing these products is driven by and supported by
close and ongoing communication between the producers
of the review and the end user, a concept captured by key
themes 2 and 5.

To date. only one definition has emerged at the center
[20]: “Literature reviews that use methods to accelerate
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Table 4. Kelly defining characteristics compared with themes identified

Kelly et al. defining characteristics

Key theme(s)

Rapid reviews are conducted in less time than a systematic review

Rapid reviews use a spectrum of approaches to complete an evidence synthesis related to a

Themne 1: Accelerated/rapid process or approach
Theme 4: Compare and contrast to SR
Theme 2: Variation in methods shortcuts

defined research question(s) using the most systematic or rigorous methods as a limited

time frame allows

Theme 6: Resource efficiency rationale

Theme 7: Systematic approach

Rapid reviews should have a protocol describing objectives, scope, PICO, and approach Nane

Rapid reviews should tailor the explicit, reproducible methods conventionally used in a

systematic review in some manner to expedite the review process

Rapid reviews should transparently report methods and findings with a level of detail

Theme 1: Accelerated/rapid process or approach

Theme 2: Variation in methods shortcuts
Theme 4: Compare and contrast to SR

Theme 7: Systematic approach
Theme 5: Stakeholder rationale

needed to adequately answer the research guestion, meet the requirements of the
decision maker commissioning the review, and inform the audience for which the review

is intended, while meeting a delivery time line agreed on in advance.

Rapid reviews should be considered in the context of the decision at hand when emergent

or urgent decisions are required.

Choices to adapt workflow should be balanced against the yet undetermined impact to

Theme 6: Resource efficiency rationale
Theme 7: Systematic approach

Theme 6: Resource efficiency rationale

Theme 8: Biasflimitations

conclusions or validity of findings, and this risk should be communicated to the end user.

or streamline traditional systematic review processes’™.
However, this definition does not specifically address vari-
ances in types of RRs produced across different contexts,
which are likely driven by the mandate or scope of the or-
ganization or entity producing them. In addition, when
comparing this definition to the eight themes identified in
the thematic analysis, it covers three of the eight key
themes: accelerated/rapid process or apprmoach (theme 1),
variation in methods shortcuts (theme 2), and compare
and contrast to traditional systematic reviews (theme 4).
As this definition is from 2010, and RRs have been
evolving over time, one might expect that it would not
cover all key themes.

5.1, Implications for future research

Despite the increased use of RRs in policymaking
[48,49], to date, there is no agreed-on definition on what
constitutes a ‘rapid review'. Yet, other areas of knowledge
synthesis have developed definitions (e.g., what represents
a systematic review update, scoping reviews) [50.51] that
have been agreed on by the broader knowledge synthesis
community. Several other groups and programs have devel-
oped their own definitions for RRs. For example, Crawford
et al. 2015 describe the REAL@ method, which “utilizes
specific tools (e.g.. automated online software) and stan-
dard procedures (e.g.. rulebooks) o rigorously deliver more
reliable, transparent and objective SRs in a streamlined

fashion, without compromising quality and at a lower cost
than other SR methods™ [6]. The Department for Interna-
tional Development within the UK government has their
own program and state on their website that “Rapid evi-
dence assessments provide a more structured and rigorous
search and quality assessment of the evidence than a liter-
ature review but are not as exhaustive as a systematic re-
view”. They can be used to ““gain an overview of the
density and quality of evidence on a particular issue, sup-
port programming decisions by providing evidence on
key topics. and support the commissioning of further
research by identifying evidence gaps™ [17]. Based on
the themes identified in this review, these definitions do
not fully define RRs.

As a field of research. RRs need to at least develop a
minimum set of criteria. If the concept of ‘rapid review’
is better defined, it will enable future studies of this meth-
odology to be a clearly distinguishable approach, measur-
able to the extent possible, and understandable in terms
of empirical observations. In a wider sense, researchers
need to be able to describe what is and what is not a ‘rapid
review’. Until such a time that a general working definition
is established, it may hinder efforts w promote the utility of
RRs to end users who may benefit from more timely evi-
dence to inform their decision-making. Lack of an
agreed-on definition may also unfairly hamper acceptance
of ‘rapid reviews’ by journal editors as a legitimate publi-
cation type and limit acknowledgment as a credible
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academic output in terms of promotion and tenure of re-
searchers who undertake them. It also results in authors
producing a variety of products which are labeled under a
wide array of names, contributing to the lack of cohesion
and unity around the method. Furthermore, having a widely
accepted definition may facilitate the future funding of
‘rapid reviews’ by granting agencies. More generally, a
definition would facilitate discussion about RRs and would
improve understanding by end users. Collectively, this
highlights the need for an evidence-informed definition of
RR which can be adopted by researchers.

5.2, Strengths and limitations

This study provides a repository of existing definitions
identified in the current literature, identifies general themes,
and provides a flexible working definition of RRs to be used
by the wider knowledge synthesis community. In addition,
through our collaborative mapping, this study has allowed
us a first glance at the network of RR researchers who,
through their RR and methods work, have provided and
cited defining features of RRs.

However, there were some limitations. First, for feasi-
bility, only English journal—published RRs identified in
the databases that were searched were captured. The pur-
pose of this scoping review was not to identify all RRs writ-
ten in the included time period, but rather to get a sense of
what definitions are currently being used. We included def-
initions from 216 RRs and supplemented these with the
deflinitions from 90 RR methods articles. It is likely that
RRs not captured would use definitions that would fall un-
der the eight key themes identified. Second, as the main
purpose of this review was (o extract definitions verbatim
from RRs, some information was not extracted (e.g., fund-
ing source of RR). as suggested by PRISMA-ScR, or was
only extracted by 1 reviewer (e.g., the country of the corre-
sponding author). In addition, in some cases, citations may
not have specified a definition, but rather alluded to a
component of that definition. For example, “Rapid review
is a fairly new approach which has inherent strengths and
limitations [2,20,28,52—54]." [55]. We did not delve into
each reference to see which provided a definition and which
were studies that evaluated the inherent strengths and lim-
itations of RRs, but rather captured itin its entirety. In other
cases, the reference provided was not specific to RRs but
pointed to a methodology that was followed: **We conduct-
ed a rapid systematic literature review after a priori devel-
oped protocol [56].7" [57]. It is therefore possible that some
of the references may not actually provide a definition for
RRs but instead may contain the methods of RRs or ratio-
nale as to why one might conduct an RR. Third, several
terms were identified during title and abstract screening,
some of which may have been RRs but were not identified
as such (Appendix C). Because of the number of records
with these terms, they were excluded, for feasibility.

Therefore, it is possible that some reviews may have been
missed that would qualify as an RR.

6. Conclusion

Eight key themes were identified, which have been
considered in developing a preliminary, broad definition
of an RR. This suggested definition, with additional caveats
and opportunity for flexibility, will help the systematic re-
view community define their review with consistency.
regardless of the label used to describe it. Failure to use a
consistent definition, or at least a minimum set of criteria,
will be a barrier to moving the science forward in this field.
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Abstract

Objectives: The objective is to identify studies that have assessed methodological shormcuts for undertaking rapid reviews (RRs) and
mapping these to review conduct stages and Methodological Expectations of Cochrane Intervention Reviews (MECIR) guidance.

Study Design and Setting: We conducted a systematic scoping review. We searched multiple databases (e.g., MEDLINE, Embase),
which were supplemented by grey literature searching. Methods were defined a prior in a published protocol.

Results: Out of 1873 records, 90 publications were divided into four RR categories: formal evaluation (n = 14), development, which
included four subcategories (n = 635), comparison (n = 2). and applying reporting guidelines/critical appraisal tools (r = 3), and a sys-
tematic review surrogate category (n = 6). Four fonmal evaluation studies were composite evaluations, including more than one shortcut
simultaneously. The remaining 10 studies evaluated viable (eg., including English-only publications ) and unviable (e.g., single-reviewer
screening) shortcuts, covenng five key dimensions and five “other’ (e.g., involving stakeholders) considerations while conducting a review.
Because of complexities around shortcuts evaluated, only a cursory mapping to MECIR crtera was possible.

Conclusion: Some methods shorteuts may be valid in the context of RRs, but limitations in the studies may limit their applicability. The
results will serve to inform discussions within Cochrane regarding possible future implementation of RRs. @ 2020 Elsevier Inc. All rights

reserved.

Keywords: Rapid reviews: Methodology; Shortcuts; Formal evaluations: Abbreviated methods: Scoping review

1. Introduction

Systematic reviews (SRs), considered the gold standard
in collating all available evidence related to a specific
question, have been used to inform policy for health care
and public health since the early 1990s [1] and are consid-
ered to be essential to produce trustworthy guidelines [2].
However, SRs are time- and resource-intensive
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undertakings which may not meet the needs of those re-
questing them [3]. An analysis of 197 reviews registered
in PROSPERO reported that SRs take an average of
67.3 weeks (range: 6—186) to conduct (from registration
to publication) [4]. Often conducted to meet the needs
of stakeholders (e.g.., policy makers, health care profes-
sionals, and consumers), a rapid review (RR) is a form
of knowledge synthesis that accelerates the process of
conducting a traditional SR through streamlining or omit-
ting a variety of methods to produce evidence in a timely
and resource-efficient manner |5]. Length of time to
conduct a review cannot be the defining feature to differ-
entiate between an SR and an RR. An SR which yields
few to no studies may be conducted in a short timeframe
or a review with many reviewers may be completed
quickly. Recently, some have suggested that RRs should
instead be called ‘restricted systematic reviews’ [6], to ac-
count for the rapidity of the process and the restriction
around the methods of conduct.
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What is new?

Key lindings
e Of 90 included studies, 14 formally evaluated rapid
review shortcuts,

e Ten studies evaluated single shortcuts, covering
five key dimensions: literature search limits, num-
ber of databases searched, gray literature, study se-
lection/screening, and data extraction. Other areas
evaluated were involvement of stakeholders, eligi-
bility criteria, and peer review of the search
strategy.

What this adds to what was known?

e Based on conclusions of the authors of the primary
studies, some shortcuts (e.g., English-only publica-
tions, data extraction from existing reviews) may
be viable rapid review shortcuts, whereas others
(e.g., searching Embase only, single-reviewer
screening) are not.

e The results from this scoping review provide a
comprehensive repository on research performed
in the area of rapid review shortcuts and other
research that describes rapid review methods.

What is the implication and what should change

now?

e Researchers should evaluate additional single
shortcuts that would have the greatest impact on
resource-intensive stages (e.g. title and abstract
screening, data extraction, and risk of bias
assessment).

Cochrane, a leading organization producing high-quality
SRs, describes an SR as a review that “attempts to identify,
appraise, and synthesize all the empirical evidence that meets
prespecified eligibility criteria to answer a specific research
question” [7]. Review authors have access to a handbook
8] on how to perform each stage of the review, as well as
the Methodological Expectations of Cochrane Intervention
Reviews (MECIR) guideline 9], which informs reviewers
on both the mandatory and highly desirable processes when
performing an SR. However, there is little evidence to sup-
port many of these suggested processes [10]. When con-
ducting an RR, the options for shortcuts seem infinite. A
recent survey conducted by the Cochrane Rapid Review
Methods Group (RRMG) asked respondents for input on a
variety of shortcut approaches in several areas of conduct
(e.g., searching, study selection, and data extraction). In
the areas of study selection, data extraction, and nisk of bias
alone, respondents were presented with 18 different shortcut
approaches. and this list of options was by no means

comprehensive (internal unpublished Cochrane RRMG
report). In fact, a scoping review of RR methods identified
50 unique RR methods among 82 RRs, including omitting
gray literature searching, applying language restrictions,
and having one reviewer screen titles and abstracts [11].

SRs aim to minimize bias by using explicit, systematic
methods [12]. The shortcuts used to produce RRs may
introduce bias. However, a review published in 2016 on
the methodologies for RRs concluded that the poor quality
of the studies evaluating this does not allow for firm conclu-
sions to be made [13]. Our objective was to conduct a sys-
tematic scoping review of the literature assessing one or
more method(s) applicable for undertaking RRs (e.g., sin-
gle reviewer screening vs. double reviewer screening) or
comparing the results of RRs to those of SRs (e.g., do con-
clusions change?) across all stages of conduct. We provide
a comprehensive summary of abbreviated methods and
their validity. The results from this scoping review were
used to inform the survey described above, and will guide
the discussions for the operationalization of what abbrevi-
ated methods would be acceptable for use within Cochrane,
map methods shortcuts identified from the studies to eval-
uate if RR shortcuts align with Cochrane methods guidance
(e.g.. MECIR), and identify gaps in knowledge.

2. Methods

This systematic scoping review was guided by estab-
lished scoping review methodology [14.15]. It has been
prepared in accordance with the Preferred Items in System-
atic Reviews and Meta-Analysis extension for Scoping Re-
views (PRISMA-ScR) [16]. A protocol for this work was
registered on the Open Science Framework (OSE: https://
osfio/dekx6/). Methods are briefly described in Table 1,
with additional details and deviations from the protocol in
Appendix A.

3. Results
3.1, Search results

After removing duplicates from the two searches and
adding results from grey literature searching, 1,873 unique
references were screened based on title and abstract.
Among these, 156 were further evaluated at full text and
90 studies were included (Fig. 1). Studies were primarily
conducted in Canada (37.8%. 34 of 90), the United
Kingdom (21.1%, 19 of 90), and Australia (14.4%, 13 of
90). The majority of the studies (75.6%. 68 of 90) were
published in 20114 or later (Table 2). Most formal evaluation
studies were published since 2017 (78.6%: 11 of 14).

3.2, Categorizing RR studies

Although the primary objective of this scoping review
was to identify studies that evaluated shortcut methods in
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Project stage

Method description

Eligibility criteria

Searching for studies

Study selection

Data charting (Appendix D)

Data synthesis

. e . .

Methods studies that evaluated shortcut approaches that could be applied or related to RR stages of conduct
(Appendix B)

Written in English (for feasibility)

Published or identified through grey literature since 1997

Developed by an experienced information specialist with input on search terms by members of the research
team

Focus on interventional RR methods

Peer-reviewed using the PRESS checklist [17]

Original search (Jan 2019): MEDUNE® ALL, Embase Classic + Embase, PsycINFO, ERIC, Cochrane Library,
CINAHL, Web of Science, Epistemonikos (Appendix C.1)
Supplemental search (Feb 2019): MEDLINE® ALL, Embase Classic +
(Appendix C.2 & C.3)

Search strategies not restricted by language

Additional searching: grey literature (e.g., organizations that produce RRs), bibliographies of included
studies, contacting experts in the fieid, bibliography of Robson 2018 study [10]

Performed in stages due to large yield of first search

Performed in DistillerSR [18]

Piloted title/abstract and full-text screening, conflicts resolved through discussion

Liberal accelerated [19] screening for titles and abstracts

Dual-independent screening based on full text, with conflicts resolved through discussion

Artificial intelligence tool used to help screen titles and abstract

Piloted extractions (n = 5), conflicts resolved through discussion
One reviewer extracted studies, a second reviewer verified all extracted data, conflicts resolved through
discussion

Embase, PeycINFO and ERIC

Formal evaluative studies:

Two reviewers mapped the studies into four categories (partially informed by Tricco et al. 2015} (Fig. 2)
Studies that formally evaluated shortcut methods used in the RR context were mapped back to the stage of
conducts (Appendix 8) to identify gaps (Fig. 3A and 3B), and are presented narratively and in Appendix E

MECIR criteria (Appendix F)

Each shortcut was compared with the MECIR guidelines for Cochrane reviews to see whether it met the

» Other categories are narratively described and presented in tables (Appendx G)

RRs, we also identified studies that described RR methods.
We felt it was important to provide some detail around
these studies for the purpose of building a repository of
RR information. Therefore, after identifying all studies.
we performed the following:

1. The RR studies were labeled as belonging to one of
four categories (i.e.. formal evaluation, development,
comparison, applying reporting guidelines/critical
appraisal tools) based on the nature of the study
(Fig. 2: Table 2). It is possible that studies may have
fit into more than one category, so we used the main
focus of the study to assign the most appropriate cate-
gory. An additional six studies were labeled as SR
surrogates (i.e., studies that evaluated methods in
SRs that may be transferrable to RRs), which were
supplemented with those identified in the Robson re-
view [10]. This list of surrogate studies may not be
comprehensive, as it was not the purpose of the
search of this scoping review.

2. The studies that formally evaluated RR methods
(category 1) were i) summarized in a table
(Appendix E), i) mapped 1o the key dimensions
(Appendix F) and then charted (Fg 3A and 3B),

ili}) compared with MECIR criteria (Appendix F),
and iv) narratively synthesized.

3.3. Category one: formal evaluation studies

Fourteen studies were identified [20—33] in which a
formal evaluation has been performed either through eval-
uating the impact of shortcuts within the conduct of an
RR (e.g.. title only screening), comparing different versions
of the same shortcuts within the conduct of an RR (e.g.,
number of databases searched), comparing the results/con-
clusions of RRs to those of SRs (e.g., including only the
largest trial). or evaluating the impact of including ‘best-
practice” methods (e.g., peer review of search) (Appendix
E.1). One additional study is being conducted by the Co-
chrane Austria group (not yet completed) (Appendix E.2).

The 14 studies addressed nine key dimensions related to
the conduct phases of a review (Fig. 3A), in addition to
some areas of evaluation not included in the preliminary list
of key dimensions (Appendix B). These are presented in the
“other evaluations™ section below. Although there are 33
instances of evaluation, only 16 (48.5%) were from studies
that evaluated the shortcut independent from other

52



134 C. Hamel et al. / Journal of Clinical Epidemiology 126 {2020) 131— 140
Records identified through Additional records identified
database searching through other sources
N=2.325 N=37
Records after
duplicates removed
N=1.873
Records screened at title and Records excluded
abstract - N=1.717
N=1.873
l Full-text articles excluded, with reasons (N=66)
Full-text mihclglsh asrsessed for ) Other1 ee (3)
eligibility Published prior to 1997 (n=10)
N=156 Did not describe methods that would expedite any step
within the review process (n=43)
l Potentially relevant. but abstract only (n=5)
Studies mcluded N=00

(Category 1: v=14; Category 2: n=
63; Category 3: 1=2; Category 4
1=3; Surrogates: i=0)*

Fig. 1. PRISMA flow diagram.

shortcuts. The remaining were from studies which have
been labeled as ‘composite evaluations” [20,23,32,33], in
which more than one methodological shortcut was taken,
and any difference in the results may be attributable to
one or several of the shortcuts. In other words, how these
comparisons were performed would not allow determina-
tion of which shortcuts contributed to differences in the re-
sults, if any.

Studies have been categorized either as “single” or ‘com-
posite’ evaluation studies. The single evaluation studies
have been separated by the key dimension (Appendix B)
and are presented in Fig. 3B.

3.3.1. ‘Single’ evaluation studies

3.3.1.1, Literature search limits. Marshall recalculated the
meta-analyses (MAs) of 2512 SRs with a total of 16,088
included studies to measure the impact of excluding articles
older than 5, 7, 10, 15, and 20 years before the search date
[24). Limiting the search to the last 5 years found 24.9%
(n = 4,004) of the included studies and had the greatest
impact, with 82% of the pooled effect estimates having a
5% or greater change. Author's conclusion: All date limits
evaluated led to small or greater changes exceeding the
10% tolerated error rate described in the studyv by Wagner
et al. [34) and may not meet the level of accuracy
demanded.

3.3.1.2. Number of databases searched/grav literature.
Marshall recalculated the MAs of 2512 SRs with a total

of 16,088 included studies to measure the impact of
removing any studies not identified in PubMed |24]. This
restriction resulted in 88.6% (n = 14,255) of the studies be-
ing identified, 19% of pooled effect estimates having a 5%
or greater change, and 3.7% of the MAs losing all studies.
Author’s conclusion: The PubMed-only search slightly ex-
ceeded the 10% tolerated error rate |34] (10.6% risk of
20% or greater change in results), and may be considered
for scoping reviews (due to resource limitations) or where
synthesis is needed urgently.

Nussbaumer-Streit evaluated 840 abbreviated searches,
combining a variety of database searches with or without
gray literature searching (14 different search types on 60 re-
views) and evaluated the proportion of changed conclusions
|28]. Depending on the abbreviated search, the proportion
of conclusions that deviated from the original conclusions
ranged from 8% (MEDLINE + CENTRAL -+ Embase -
Refs) to 27% (Embase only). Author's conclusion: The de-
cision on which abbreviated search to use will depend on
the willingness of the decision maker to accept or not
accept a lower degree of certainty when making conclu-
sions and possibly making an opposite conclusion.

Pham evaluated the impact of (i) including only the
bibliographic database that yielded the highest number of
records, plus the ancillary sources searched in the original
SR/MA, and (1) limiting the search to bibliographic data-
bases, in three SRs. These two shoricuts were evaluated
separately on how the omittied studies affected the
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Table 2. Rapid review methods study characteristics

Rapid review methods study characteristics

All studies (N = 80)

Year published
2020 2 (2.2%)
2019 3 (3.3%)
2018 13 (14.4%)
2017 17 (18.9%)
2016 15 (16.7%)
2015 14 (15.6%)
2014 4 (4.4%)
1997-2013 22 (24.4%)
Country of corresponding author
Canada 34 (37.8%)
UK 19 (21.1%)
Australia 13 (14.4%)
Austria, USA 5 (5.6%]) each
Germany; Norway; Canada & USA 2 (2.2%) each
Brazil; Chile; Ireland; The Netherlands; 1 (1.1%) each
Uganda; Spain & Canada; Mexico &
Australia; Canada & Switzerland
Category
1. Formal evaluation 14 (15.6%)
2A. Development: metaresearch and 36 (40%)
impact
28. Development: programs and 22 (24.4%)
guidance
2C. Development: terminology 2(2.2%)
2D. Development: other 5 (5.6%)
3. Comparison 2 (2.2%)
4. Applying reporting guidelines/critical 3 (3.3%)
appraisal tools
5. Surrogates 6 (6.7%)
Category 1: Formal evaluation
n=14
Year published
2020 2 (14.3%)
2019 2(14.3%)
2018 3 (21.4%)
2017 4 (28.6%)
2016 1 (7.1%)
2010 1(7.1%)
2008 1 (7.1%)
Country of corresponding author
Australia 2 (14.3%)
Austria 4 (2B.6%)
Canada 3 (21.4%)
Norway 1 (7.1%)
UK 4 (28.6%)

* These were identified by experts.

U Search run in January & February of 2019 and may not hawe
captured all relevant studies published in 2019.

direction, magnitude, or precision of summary estimates
[29]. Including only the highest vield database affected
the highest number of MAs (n = 15), with one review
missing 41.7% (15 of 36) of the studies. The omission of
studies due to limiting the search to bibliographic databases
resulted in less precise pooled estimates that did not differ
in direction from the original estimate, when MA was still
possible. Author's conclusion: Depending on the features of
the review (e.g., the specificity of the review question, pop-
ulation, and interventions), the impact of these shortcuts
may differ.

3.3.1.3. Screening. Gartlehner evaluated single- and dual-
reviewer screening among 280 reviewers performing
24,942 screening decisions performed in two SRs [21].
Overall, single-reviewer screening missed 13.4% of the
eligible studies, whereas dual-reviewer screening missed
2.5% of the studies. Author's conclusion: Single-reviewer
screening should not be used for SRs bt might be a viable
option for RRs.

Gartlehner evaluated the accuracy of a machine-
assisted screening, single-reviewer screening, and machine
alone, on 2,472 abstracts [22]. Machine
screening alone resulted in a sensitivity of 14% (95% con-
fidence interval (CI) 0 to 31%). Single-reviewer and
machine-assisted screening performed better, with sensi-
tivities of 78% (95% Cl 66 to 89%) and 78% (95% CI
66 to 90%), respectively. Author’s conclusion: The accu-
racy of the machine-assisted screening is not yet adequate
to replace a human screener for SRs bwr might have
greater utility for RRs.

Pham evaluated the effect on the direction, magnitude,
or precision of summary estimates, when title and abstract
screening was performed by one reviewer in three SRs
[29]. This was evaluated using two reviewers. Dependent
on the reviewer, four of 21 studies were omitted and
impacted four or 12 of the MAs. The omission of studies
affected 39 of 143 possible MAs, of which 14 were no
longer possible because of insufficient studies (<<2). Au-
thor’s conclusion: Based on the number of possible missed
studies, it is recommended to use two reviewers whenever
possible.

Rathbone evaluated participants, interventions and
comparators-based title-only screening on screening effort
and recall of relevant studies in 10 reviews [30]. The reduc-
tion in screening effort ranged from 11% to 78%, with a
median reduction of 53%, and recall was 100% in 90%
(9 of 10) of the reviews. In the 10th review, four of five re-
viewers missed the same included study. Author’s conclu-
sion: Participants, interventions and comparators-based
title-only screening reduced the workload of screening;
however, it required a thorough workup to identify a list
of synonyms and alternative terms.

screening
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P
14 studies 65 studies
Mapped against: 4 subcategories:
» key dimension > meta-research
» MECIR criteria and impact
> programs and
Determined if guidance
MECIR criteria met > terminology
» other
1 pending
publication from the
Cochrane RRMG

FORMAL
EVALUATION

DEVELOPMENT

2 studies 3 studies
Comparing the Applying:
differences on how > reporting
rapid review and guidelines
traditional » critical appraisal
systematic review tools

of the same topic
were conducted PRIMSA, AMSTAR,

iCAHE

APPLYING
TOOLS

COMPARISON

Fig- 2. Rapid review study categories.

3.3.14. Data extraction. Martyn-St James evaluated the
accuracy of extracting data from an existing SR compared
with extracting data directly from the primary studies [25].
Data were extracted by one reviewer and numerical data
were checked by a second reviewer. The data in existing re-
views were highly accurate, and findings and conclusions
did not differ between methods. Author's conclusion: Rapid
reviewers should consider the methodological and report-
ing quality of existing reviews if these are going to be used
as the primary source of data extraction.

3.3.1.5, Other evaluations

3.3.1.5.1. Involving stakeholders. Moore evaluated the ef-
fect of including knowledge brokers in the review process
and how this affected the clarity (e.g., purpose, scope
method, and report format) of 60 RR proposals [26].
Knowledge brokering significantly improved the scores
for all six questions addressing clarity and reviewers™ con-
fidence in meeting policy makers’ needs. Author’s conclu-
sion: This model of knowledge brokering may be an
effective strategy for agencies commissioning rapid reviews
and the researchers performing them.

3.3.1.5.2. Eligibility criteria (size of study). Marshall re-
calculated the MAs of 2,512 SRs with a total of 16,088
included studies to measure the impact of excluding rials
with fewer than 50, 100, and 200 participants, and using
the largest trial only [24). Excluding studies with fewer
than 200 participants resulted in 44.7% of MAs losing all
studies. Including only the largest trial captured only
15.6% (n = 2,512) of the included studies, and 66% of
pooled effect estimates had a 5% or greater change.

Author’s conclusion: All study size limits evaluated led to
small or greater changes exceeding the 10% rolerated error
rate described in the study by Wagner et al. [34] and may
not meet the level of accuracy demanded.

3.3.1.5.3. Eligibilivy criteria (language of publication).
Nussbaumer-Streit identified 29 Cochrane reviews that
included 80 non-English publications and evaluated if
limiting to English-only publications affected the overall
conclusions [27]. For 95% (38 of 40) of the outcomes,
the exclusion of non-English studies did not markedly alter
the size, direction of effect estimates, or statistical signifi-
cance. The proportion of changed conclusions in this sam-
ple was 0.0% (95% CI 0.0 to 0.6% ). Author’s conclusion:
Exclusion of non-English publications had minimal impact
on overall conclusions and could be a reliable methodolog-
ical shortcut.

3.3.1.54. Eligibility criteria (access to publications).
Pham evaluated the effect on the direction, magnitude, or
precision of summary estimates, when only including studies
that were available electronically in three SRs [29]. This re-
sulted in 16.7% (3 of 18) of the MAs in one review being
affected. Two MAs were no longer possible as there was only
one study remaining, and the other MA resulted in a larger
standardized mean difference and a wider CL Author's con-
clusions: There was a decrease in the time and cost associ-
ated with ordering paper-only archives, but e-jowrnals only
hecame more widely available in the 1990s and early
2000s, which could impact missing studies.

3.3.1.5.5. Search strategy peer review. Spry investigated
the impact of the peer review of search strategies of 71 Cana-
dian Agency for Drugs and Technologies in Health
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Fig. 3. A—Mapping to key dimensions of the review process (all evaluative studies). B—Mapping to key dimensions of the review process (‘single’

evaluative studies).

(CADTH) RRs [31]). In 30% (21 of 71) of the reviews, addi-
tonal records were retrieved by the posti—peer-reviewed
searches, and one or more record was included in the report.
However, there is a trade-off in time spent screening, as the
post—peer-reviewed searches retrieved 2,507 additional re-
cords, with 4% (99 of 2507) of these records being included
in the reports. Author’s conclusion: Although peer review re-
quires more time and effort, to streamline the process, scru-
tiny of keywords, medical subject headings, and how these
concepts are combined could be beneficial.

3.3.2. ‘Composite” evaluation studies
Four studies [20,23,32,33] compared reviews that took
two or more shortcuts, labeled a rapid response report. a

rapid network MA, a single-technology assessment, and a
basic or enhanced rapid technology assessment, with more
comprehensive reviews (e.g., SR, gold standard network
meta-analysis) (Appendix E). In the less comprehensive re-
ports, several shortcuts were used such as the number of
outcomes included. number of databases searched. inclu-
sion of gray literature, and one-reviewer—only study selec-
tion. Because of the variation in comparisons and shortcuts,
we have not provided a synthesis.

3.3.3. Mapping to MECIR

The original plan was to map each shortcut to MECIR
criteria and determine if the criteria would be met. Howev-
er, depending on the study and the amount of information
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provided around the shortcut uwsed, it was not always
possible to determine this. For example, the CADTH study
evaluated two reports that both used several shortcuts. In
addition, some of the items could not be mapped to existing
MECIR criteria, as some are not methods performed in a
traditional SR (e.g., using existing risk of bias information
from an SR and performing new assessments for any
studies not found in SRs, title screening), or are not
currently found in MECIR although would be relevant to
traditional SRs (e.g., peer-reviewing the search strategy).
Therefore, only a cursory mapping to MECIR criteria was
possible (Appendix F).

3.4, Other RR study categories

Three other RR categories captured all other included
studies (n = 70) (Fig. 2) and are narratively summarized
in Appendix G.

3.5, Systematic review surrogates

In addition to RR evaluations, six studies were identified
that evaluated methods in SRs that may be transferrable to
RRs (highlighted in Appendix H) [35—40]. This informa-
tion was supplemented with the results from the Robson re-
view [10].

4. Discussion

This scoping review identified 90 studies relating to RR
methods, six of which were in the area of SRs but could be
related to RR methodology. Only 14 studies formally eval-
uated the impact of shortcuts, of which four evaluated
several shortcuts performed concurrently. The entirety of
the evidence base largely comprises case studies, which
may not be generalizable to all RRs. A cursory mapping ex-
ercise to the Cochrane MECIR guideline [9] resulted in a
mix of shortcuts meeting and not meeting MECIR guide-
lines, in addition to some criteria not being covered in ME-
CIR, or did not provide enough information to be able to
make a judgment. Developing a set of standardized
methods for RRs may be more difficult as there may not
be one set of shortcuts (i.e., one size fits all) that should
be followed. Determining which methods and shortcuts
may be appropriate should be based on factors such as
the topic area/question, the requirements of the stake-
holders, and the availability of resources.

Several of the studies identified in this scoping review
have been previously identified in other related work in this
area. A scoping review by Tricco et al. (2015) [11] identi-
fied studies published between 1997 and 2013, and an RR
by Haby et al. (2016) [13] identified studies published up
until February 2015. As 71.1% (64 of 90) of the studies
identified in this scoping review were published in 2015 on-
ward, we have added to the growing repository of research
performed in this area and have supplemented with
research in the area of SR methods (Appendix H) [10].

One of the main concerns in using shortcuts in RRs is
around the impact of the exclusion of relevant studies.
One of the most resource-intensive stages of conducting a
review is study selection (ie., screening). Four of the
formal evaluation studies evaluated shortcuts in screening.
Overall, some screening shortcuts resulted in few missed
studies, others resulted in mixed results (e.g., depending
on the single reviewer), and some were found to perform
poorly (i.e., machine screening alone). Single-reviewer
screening did not perform well, although it is important
to note that dual-independent screening is not without er-
rors. A recent study by Wang et al. (2020) reported that
139,467 citations that underwent 329,332 inclusion and
exclusion decisions resulted in an error rate (i.e., false in-
clusion or false exclusion by one reviewer) of 10.76%
(95% C1 743 w 14.09%) [41]. The area of using artificial
intelligence (Al) for automating or accelerating some of
the processes of conducting reviews is a rapidly growing
area of research. The International Collaboraton for the
Automation of Systematic Reviews was formed in 2015
and has been working in this area since [42—45]. Although
completely replacing human screeners with Al performed
poorly, recent research in the area of prioritization tools
may be a valid option to help identify relevant studies
quicker and reduce screening burden [46]. In addiion, a
recent SR was conducted in a 2-week period using Al to
automate or accelerate screening [47]. Literature search
limits and the number of databases searched were often
evaluated: however, the use of Al for screening may lessen
the need for decreasing the size of the search yield. As pri-
oritization algorithms should identify the most relevant re-
cords first, those ranked low may not need to be screened,
although this needs to be further evaluated. Although peer
review of the search strategy would not be considered a
methodological shorteut and requires additional resources,
a well-developed search may optimize the results and
reduce the yield, resulting in fewer citations to screen.

4.1, Implications for future research

Results from this scoping review point to several areas
which may be considered by authors performing research
in this area. First, four of the evaluation studies used several
shortcuts concurrently, labeled as composite evaluations,
which makes it difficult to assess which shortcut contrib-
uted to any difference in the results. Although it might be
common practice in RRs to perform multiple shortcuts to
expedite the review process, the impact of the shortcuts
would be clearer if authors presented results separately,
such as Pham et al. [29] Second, most of the studies iden-
tified have been classified as case studies because they were
carried out in specific areas of health (e.g., breast cancer,
men’s sexual health), resulting in limited generalizability.
Ideally, future RR methods research would crosscut multi-
ple health areas (e.g., Nussbaumer-Streit 2019 [28] and
Marshall 2019 [24]). Finally, among the 82 RRs identified
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in Tricco (2015) [11], the most commonly used shortcuts
(i.e., performed in =50 of RRs), when reported, concemed
date limit (68%), data abstraction (68%), quality appraisal
(57%), and title and abstract screening (54%). This may
point to priority areas for evaluation. In this scoping review,
date limit and data abstraction were each evaluated once,
and no studies evaluated the impact of shortcuts specific
to quality appraisal.

4.2, Strength and limitations

The strength of our work lies in the use of an a priori pro-
tocol, access to a collection of RR methods publications on
the Cochrane RRMG website, and collaboration with the
co-conveners of this Cochrane methods group. However,
there were some limitations. The initial search resulted in a
large yield of over 30,000 records. A specific search for re-
cords with ‘rapid” in the title orabstract substantially reduced
the yield and initially was not representative of the literature,
as 14 of 30 studies from the initial scoping exercise were
missed. Studies that did not use the word rapid (e.g.,
restricted) may have been missed. To reduce the chance of
missing studies, a supplementary search was created using
information from these missing studies. We used the Al tool
within DistillerSR to exclude studies with a score of (. This
was based on a training set of 200 records at title and abstract
and 25 full-text records. Any studies excluded by the Al
reviewer were also screened by a human reviewer to mini-
mize the chance of a false exclusion. Although there is a
chance relevant studies may have been missed, this risk
was minimized by performing gray literature and supple-
mental searching. In addition, we have categorized the 90
studies into four RR categories, plus SR surrogates. It is
possible that a study could be placed in more than one cate-
gory and does not account for overlap: therefore, cate gorical
classifications should be considered subjective in nature and
was a preliminary attempt to organize these articles, with
guidance from Tricco et al. (2015) [11].

5. Conclusions

Few studies formally evaluated shortcut methods taken
in RRs. There are methods shortcuts which may be useful
in the context of RRs; however, there are some limitations
within the included studies that may limit their applicability
in the context of rapid reviews. Additional research should
be performed with a focus on isolating stages of conduct in
shortcuts with the greatest impact on resource-intensive
stages (e.g.. screening), while limiting potential bias.
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Abstract

Background: Systematic reviews often require substantial resources, partially due to the large number of records
identified during searching. Although artificial intelligence may not be ready to fully replace human reviewers, it
may accelerate and reduce the screening burden. Using DistillerSR (May 2020 release), we evaluated the
performance of the prioritization simulation tool to determine the reduction in screening burden and time savings.

Methods: Using a true recall @ 95%, response sets from 10 completed systematic reviews were used to evaluate: (i)
the reduction of screening burden; (i} the accuracy of the prioritization algorithm; and (i) the hours saved when a
modified screening approach was implemented. To account for variation in the simulations, and to introduce
randomness (through shuffling the references), 10 simulations were run for each review. Means, standard
deviations, medians and interquartile ranges (IQR) are presented.

Results: Among the 10 systematic reviews, using true recall @ 95% there was a median reduction in screening
burden of 47.1% (IQR: 37.5 to 58.0%). A median of 412% (IOR: 33.4 to 46.9%) of the excluded records needed to be
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recall @ 95% compared to @ 100% resulted in a reduced screening burden median of 40.6% (IQR: 383 to 54.2%).
Concdlusions: The prioritization tool in DistillerSR can reduce screening burden. A modified or stop screening

approach once a true recall @ 95% is achieved appears to be a valid method for rapid reviews, and perhaps
systematic reviews. This needs to be further evaluated in prospective reviews using the estimated recall.
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Background

Systematic reviews (SRs) aim to minimize bias by using
systemnatic and rigorous methods [1]. This process, how-
ever, can require substantial resources (e.g., cost and
humans), and in some cases can require more than 12
months to complete. An analysis of 195 reviews regis-
tered in PROSPERO reported a mean time (from regis-
tration to publication) of 67.3 weeks (standard deviation
31 weeks, range 6 to 186 weeks) and a mean author team
of 5 people [standard deviation (SD): 3, range 1 to 27
people] [2].

It is not uncommon for a systematic search to yield a
large number of records, many of which are irrelevant
(i.e., low precision) [2, 3]. In a recent study, of 139,467
citations among 25 reviews, 548% (95% confidence
interval (CI) 2.38 to 8.58%) of the citations were included
in the final reviews [3]. Such volume introduces opportun-
ity for human error in the screening process [3-5]. While
screening of titles and abstracts represents only one step
in the series of tasks involved in the conduct of SRs, due
to the high screening burden, the resources for this step
can be a large proportion of the total human resource
time spent on the review [6]. Several strategies have been
evaluated to decrease time spent screening titles and ab-
stracts, including the use of dual monitors for screening
[7], title only screening (8], a staged title only followed by
abstract screening [6], screening by one reviewer [, 9—
12}, and using artificial intelligence (Al) tools (eg., text
mining, prioritization) [11, 13-17].

Several software tools exist that support title and ab-
stract screening in SRs [18], however not all packages
currently include the capacity to implement machine
learning techniques for citation screening [19]. Among
those that do, there is variation in the level of sophistica-
tion of the machine learning tool, the algorithms used,
the cost of the software package, and if and how often it
is updated and supported. The most commonly evalu-
ated software are Abstrackr, DistillerSR, EPPI-Reviewer,
RobotAnalyst, SWIFT-Active Screener, and SWIFT-Re-
view [13-16, 20-24], with varying success depending on
the size of the datasets, the machine learning algorithm,
and the level of replacement of humans with AT [25].
While AT may not be ready to fully replace human
screeners in the task of study selection, studies suggest
that optimizing, accelerating, and reducing screening
burden through the use of Al-informed screening
methods represents a viable option. This includes priori-
tized screening, where the presentation of titles and ab-
stracts to reviewers is continually adjusted, through
active machine learning, based on the Al's estimated
likelihood of relevance [17]. In circumstances of present
day where the requestors (end users) of a particular
knowledge synthesis frequently are in search of a rapidly
generated synthesis of the available evidence for a
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research question of interest, such tools may offer at-
tractive gains to research teams if safely implemented to
minimize the risk of falsely excluding relevant evidence.
A 2015 systematic review concluded that there is al-
most no replication between studies or collaboration be-
tween research teams evaluating text mining methods,
which makes it difficult to establish overall conclusions
about best approaches [17]; this represents an especially
troublesome barrier toward wider adoption of the use of
such methods globally in knowledge syntheses. Another
important barrier to uptake for many research teams is
uncertainty as to the proper set-up and implementation,
both in terms of settings within the software as well as
incorporation into the well-established SR process.

Objectives

Using the AI simulation tool (which wuses the
prioritization algorithm) in DistillerSR, the primary ob-
jectives of this study were to:

(1) Empirically evaluate the reduction in screening
burden (the number of records not required to be
screened) once a true recall @ 95% was achieved
(Le., once 95% of the studies included based on the
title/abstract to be further evaluated based on the
full-text were identified).

(2) Evaluate the performance using a true recall @ 95%.
Specifically, to identify if any of the studies that
were included in the systematic review were among
the 5% of records that were not yet identified as
included based on the title/abstract [ie., title/
abstract false negatives (FNJ|.

We chose DistillerSR software (Evidence Partners In-
corporated; Ottawa, Canada), as it is amongst the most
widely used systematic review management software
programs worldwide, and because our research teams
are long-time users of this software. A list of termin-
ology (italicized terms) used in the manuscript with de-
scriptions are provided in Table 1.

There is currently no agreed upon modified screening
or stop screening approach where a review team may de-
cide to modify how records are being screened (eg.,
changing from dual-independent screening to single-
reviewer screening) or stop screening the remaining re-
cords. For the current study, we are evaluating a true re-
call @ 95%. In other words, once the Al simulation tool
has identified 95% of the studies that were included
based on the title/abstract to be further reviewed based
on the full text [ie, title/abstract true positives (TP)], we
would assign the Al reviewer to exclude the remaining
studies which would include approximately 5% of the
title/abstract records that were included but not yet
identified (i.e., title/abstract FP) and the title/abstract
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Table 1 Terminology and descriptions
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Terminology

Description

Estimatad recall

Final include

|teration

Modified screening approach

Prioritized screening

Sereening burden

Stop screening approach

Record not yet identified [Le, title/abstract
false negative (FNJ

Title/abstrac include [ie, title/abstract true
pasitive (TF)]

Training set

Title/abstract exclude [ie, true negative (TH)]

The estimated percent of how many studies at ttle/abstract level have been identified among
those that will be passed through to full-text screening. As this is calculated based on a st of
records that have not been completely screened, the estimated recall may differ from the true
recall.

A primary study included in the completed systematic review.

A set of records that Is used to assign a score around the likeliness of inclusion and pricritize
the remaining unscreenad records in order from highest rlevance to lowest relevance.

An approach to modify how screening is being performed. For example, changing from: ()
dual-independent screening to liberal accelerated screening; (i) dual-independent screening
to single-reviewer screening; or (i) assigning the rernaining records to the Al reviewer to
extlude, with a human reviewer(s) also screening these records as a second reviewer.

Through active machine leaming, the presentation of records 1o reviewers Is continually
adjusted based on the Al's estimated likelihood of relevance. The frequency of adjustment
may differ by software application.

The total number of records at title/abstract to be screened.

An approach to screening whereby the remalning records are not screened once a certaln
threshold has been achieved (e.g. estimated recall @ 95%). These records are assumed to be
excluded.

When an estimated recall (at any %) or true recall of less than 100% Is used, these are the
records that would hawve been included based on the title/abstrac to be further rviewed at
full-text screening, but were not yet identified. Had these records been screenad at titlef
abstract and further screened based on the full text, they may have been excluded or induded
in the final review (e, a final indude).

Records included based on the title/abstract to be further reviewed based on the full text,
These records may then be excluded at full-text review or Induded In the final review.

One or more iterations which inform the machine leaming to scoe and prioritize the
remaining unscreened records.

Records considerad excluded based on titlefabstract screening,

True racal

This is only known once all referencas have been screened and includes the percentage of

the actual number of records that were title/abstract indudes.
True recall % calculated as: [titlefabstract TP / (tite/abstract TP = title/abstract FN)]

excludes [ie, true negatives (TN)]. This number (95%)
was selected as it is a common recall number used when
measuring the reduction in workload; it also approxi-
mates the level of human error in screening [3, 16, 26).
Therefore, true recall @ 95% is calculated as [title/ab-
stract TP / (title/abstract TP + title/abstract FN)]. The
distinction between true recall and estimated recall (as
would be calculated in a prospective review) is that, as
we used completed reviews, we know the actual number
of studies that were included based on the title/abstract
screening to be further evaluated based on the full text
[23]. The findings from this study will help toward es-
tablishing the validity of this approach to citation screen-
ing as a potential additional source of time savings in
the context of conducting systematic reviews and other
knowledge synthesis products, including rapid reviews
[27-30] and living systematic reviews [31, 32]. Further-
more, given that challenges in set-up are a known bar-
rier amongst knowledge synthesis teams toward the
decision to implement machine learning methods for
their research [25], a secondary objective of the study
was to provide transparent, repeatable methods for other

review teams to replicate in their own research. This will
allow for further testing of this process, thereby increas-
ing the sample size and external validity of the results
presented in this study.

Study methods
The protocol for this study was registered on the Open
Science Framework (OSF: https://osfio/2fgz7/) and was
conducted using the Al simulation module within Distil-
lerSR Software (May 2020 release). This version (2.31.0) of
DistillerSR has fully replaced all existing Al functionality
from earlier versions and includes priortized reference
saeening (Le, re-sorting records at regular screening in-
tervals based on the Al tool's estimated probability of rele-
vance for each remaining record) and the development of
a system in which to create custom dassifiers [e.g., auto-
matically labeling randomized controlled trials (RCTs)].
This study used information from 10 previously com-
pleted SRs (ie, responses to screening at title/abstract
and the final list of included studies) that were under-
taken by research teams that perform a high volume of
knowledge synthesis reviews, led by our co-authors,
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located at the Ottawa Hospital Research Institute and
the University of Ottawa Heart Institute in Ottawa,
Canada. We selected 10 reviews in this pilot experiment
to capture a variety of topic areas, review sizes, and in-
clusion rates. An overview of the characteristics of these
reviews, with brief descriptions of the objectives and
PICO elements (participants, interventions, comparators,
outcomes) is provided in Additional file 1.

Methods on how we implemented DistillerSR's Al simu-
lation tool for citation screening have been described in de-
tail in Additional file 2 for researchers who are interested in
running simulations using their own review projects. In the
context of the current study, DistillerSR’s Al simulation
tool selects a random set of records which contains 2% of
the dataset (with a minimum of 25 records and a maximum
of 200 records). Each set of these records is called an iter
ation. and the simulation tool uses the responses already
provided (title/abstract included and excluded responses,
based on our previous SRs) to buid the first iteration (ie,
the initial training set). Subsequently, the remaining un-
screened records are assigned a score (by the software)

Page 4 of 14

relating to the likelihood of inclusion, and references are
re-ranked (ie., prioritized) in order of this score (from most
to least likely to be relevant). The next iteration (ie, the
next 2% of the records) is then run, and all remaining re-
cords are assigned an updated score based on the likelihood
of inclusion estimated using the information gathered from
all iterations, which creates the newest training set. This
process continues until all records are screened. The Al
simulation tool mimics the process of human screening. In
a prospective review, responses from the reviewers would
be used to build the iterations (eg. using single reviewer,
dual independent review with conflicts resolved), but would
otherwise function in the same manner. Once prioritization
is set up (i.e, one click when managing levels), the process
of proritization occurs automatically in the background
without intervention from the reviewers, making it easy to
use, and thereby providing the potential to identify relevant
literature more efficiently.

Figure 1 represents how the simulation tool uses the
existing information (i.e., responses) to simulate the per-
formance of the prioritization tool.

Using responses from the first
iteration {i.e., the initial training set),
the remaining records are assigned a
score based on likellhood of inclusion
and prioritized for screening in order
of this score (from highest to lowest).

Prioritization

Using responses from the first and
second iterations (i.e., the new
training set), the remaining records
are assigned a score based on
likelihood of inclusion and prioritized
for screening in order of this score
(from highest to lowest).

Prioritization

Using responses from the first,
second and third iterations (i.e., the
new training set), the remaining
records are assigned a score based
on likelihood of inclusion and
prioritized for screening in order of
this score (from highest to lowest).

Prioritization

All responses from each prior
iteration are used to assign a score
on the remaining records.

Prioritization

Fig. 1 Al dmulation flow

!
3

>

D>
' ‘4 Screen

A set of the records (2%) (shuffled

Train/  and randomly selected) is used to
Screen build the first iteration of records to
contribule to the initial training set.
|
|
: Train/ T]‘;e first set of prioritized records
1 Screen !2 A}}‘IS used fo create the second
1 iteration.
|
|
|
|
1 Train/  The next set of prioritized records
1 Screen (2%)is used to create the third
| iteration.
|
|
|
|
|

| This process continues, using 2% of the
i remaining records to add to the new training set.

The final set of records are
processed.
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Data collection

For each of the 10 SRs that served as experimental units
for this work, we ran the Al simulation 10 times to ac-
count for any variation in the simulations, and to intro-
duce randomness (through shuffling the references,
which is automatically performed by the software) into
the initial training sets. After each simulation was run,
the following information was recorded at the first iter-
ation that identified 95% of the studies included from
title/abstract to be further evaluated at full text (i.e., true
recall @ 95%):

— The number of records per iteration and the number
of iterations. An iteration contains 2% of the total
number of records, with a minimum of 25 and a
maximum of 200 records per iteration. This allowed
for measuring the variation within a review around
the number of records at title/abstract not yet
identified (ie., title/abstract FN).

— The total number of records screened (ie., screening
burden). This is composed of 95% of the title/
abstract included studies and a portion of the title/
abstract excluded studies.

Calculation: (title/abstract TP + title/abstract TN).

— The number of records included at title/abstract to
be further reviewed at full-text screening once a true
recall @ 95% was achieved (title/abstract TP). This
could account for slightly more than 95% of the
studies, depending on the how many of these studies
at title/abstract were located in the iteration which
captured 95% of the title/abstract included studies.

— The number of records screened that were excluded
(title/abstract TN). Reviews that have a large
number of records that were included based on the
title/abstract to be further reviewed at full text will
likely have a higher rate of total number of records
screened. Therefore, the number of excluded
records screened was also recorded as this is the
number of records that should be reduced to
accurately report the reduction in screening burden.

— The list of reference identification numbers (IDs) of
the 5% of included records at title/abstract not yet
identified (title/abstract FN). This allowed for
evaluation if any of these studies were on the list of
final included studies in the systematic review (ie.,

final include).

Outcomes

The combined results from the 10 simulations per SR
allowed for the calculation of the mean (SD) and median
(range), when reporting results for a specific review, or
median [interquartile range (IQR)] when reporting re-
sults across reviews for each outcome of interest:
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(1) The number and percent of records (at title/
abstract) needed to screen to identify a true recall
@ 95% (i.e., screening burden).

Calculation: titlefabstract TP + title/abstract TN (at
a true recall @ 95%)

{2) The number and percent of studies at title/abstract
not yet identified at true recall @ 95% (title/abstract
FN) among all studies that were included for
further evaluation at full-text (title/abstract TP) at a
true recall @ 100%.

Calculation: [(title/abstract TP - title/abstract FN) /
title/abstract TP]. As we are using a true recall @
95%, this should approximate 5%.

(3) The number and percent of final includes (ie.,
those in the final list of included studies in the
systematic review) among the title/abstract FN.

(4) Number of hours saved, which was calculated using
a modified screening approach, in which the Al
reviewer would exclude all remaining records and a
human reviewer would review these records. The
number of hours saved was calculated by
multiplying the expected time to review a record
(Le., one record per minute, based on Shemilt 2016
[11] and the experience of our own research
groups) by the total number of records that did not
need to be screened by one reviewer (i.e, the total
number of records remaining once a true recall @
95% was achieved). As this outcome is based on
true recall, rather than estimated recall, the number
of hours saved is an estimate as, in a prospective
review, a review team would not know for certain if
the estimated 95% was in fact 95% of the studies
that would have been passed through to full-text
screening, as not all references would have been
screened.

Deviations from the protocol

In the protocel, we stated that we would measure
total cost sav'u‘lgs as an outcome. However, the re-
search team subsequently decided it would be of
greater information and generalizability to knowledge
synthesis researchers if we instead presented the
number of hours saved. This would allow other
researchers to calculate cost savings in different cur-
rencies at different salaries, as appropriate. Addition-
ally, as the 95% modified screening approach resulted
in a substantial number of records that did not need
to be screened for some of the SRs, we performed an
additional analysis to evaluate the difference in the
relative screening burden when comparing how much
of the total dataset was required to be screened to
achieve a true recall @100% compared to a true
recall @ 95%.
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Results

Overview of SRs assessed

Ten SRs, consisting of 69,663 records, were used in this
experiment. Four SRs included only RCTs, and the
remaining SRs included both RCTs and observational
studies. Using the review typology by Munn et al. (2018)
[33], eight SRs were classified as effectiveness reviews
[including both SR and network meta-analysis (NMAs)],
and two SRs were effectiveness and etiology reviews. All
SRs covered clinical areas and primarily evaluated the ef-
ficacy and safety of pharmacological,
pharmacological (e.g., behavioural therapies), and surgi-
cal interventions. One SR each evaluated depression
screening effectiveness, the use of e-cigarette for smok-

non-

ing cessation, and interventional/behavioural exposure
to sugar sweetened beverages (SSBs) (Additional file 1).
Reviews ranged in size from 2250 to 22,309 records to
be assessed at title and abstract level, of which 3.0 to
39.2% (median: 16.2%) were included, based on the title/
abstract, to be further reviewed at full text. A median of
0.6% (range 0.02 to 1.48%) of the total number of re-

cords were included in the final systematic reviews.

Findings: reduction in screening burden
Across the set of 10 SRs evaluated, the median percent-
age of studies required to be screened to achieve a true
recall @ 95% was 47.1% (IQR: 37.5 to 58.0%) (Table 2
and Additional file 3: Suppl. Table 1). Four SRs [ie,
non-small cell lung cancer, smoking cessation, prophy-
laxis for human immunodeficiency virus (HIV), SSBs]
required at least 50% of records to be screened to
achieve a true recall @ 95%. All of these reviews had
more than 22% of the title/abstract records passed
through for full-text screening. Among all reviews, when
considering only the number of excluded records re-
quired to be screened to achieve true recall @ 95%, a
median of 41.2% excluded records needed to be screened
(IQR: 334 to 46.9%) (Additional file 3: Suppl. Table 1).
Figure 2a presents the mean percentage of records that
were included and excluded based on titles/abstracts,
and the resulting reduction in the screening burden. The
number of records that did not need to be screened
(light blue portion of the bar) ranged from 30% (smok-
ing cessation) to 72.5% (opioid use disorder). Figure 2b
presents the relationship between the percentage of
studies passed through to full-text screening and the
mean percentage reduction in screening burden once
true recall @ 95% was achieved. Typically, reviews with
fewer studies passed through to full-text screening re-
sulted in a larger reduction in the overall screening bur-
den, as fewer excluded records would need to be
screened to identify the studies requiring further review
at full text.
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There was little variation in the magnitude of screen-
ing burden within each of the 10 SRs among the 10 sim-
ulations. Three SRs achieve true recall @ 95% in the
same number of iterations, while five SRs had a range of
one iteration, and two SRs had a range of four iterations.
It was common for the same references to be missed in
each iteration. The difference between the total number
of unique title/abstract included studies not yet identi-
fied (ie., title/abstract FN that were listed in at least one
of the ten simulations) and the largest number of title/
abstract FN (Le., the iteration with the largest number of
title/abstract FNs) was 0 to 13 records [mean (SD): 5.3
records (4.03); median (IQR): 5 (2-8) records).

Figure 3 presents the variation in the number of title/
abstract included studies not yet identified (Le., title/ab-
stract FN) the simulation with the lowest number, high-
est number, and overall unique number of title/abstract
FN. The lower the variation between simulations, the
closer the minimum, maximum and number of unique
studies. In these 10 reviews, 4.8 to 6.2% of the same re-
cords were not yet identified in the 10 simulations.

Findings: amount of time saved

Overall, the mean title/abstract screening hours saved
when using the true recall @ 95% modified screening ap-
proach (i, the Al reviewers would exclude all
remaining references and one human review would be
required to screen the remaining records) was 628h
(median: 29.8 h; IQR: 28.1 to 74.7 h). As would be ex-
pected, SRs with a larger number of records tended to
result in more hours saved. SRs with fewer than 5000 re-
cords saved between 11.3 to 36h. SRs with more than
5000 records (ie, prophylaxis for influenza, opioid use
disorder, and SSBs), saved totals of 88, 158 and 197 h
(up to approximately 5 weeks of work time), respectively.

Figure 4 displays the mean hours saved per review
from implementing the modified screening approach
once a true recall @ 95% was achieved. The size of the
bubbles represent the amount of hours saved. Reviews
with fewer than 5000 records showed little variation in
the total hours saved when the title/abstract true positive
rate was between 10 and 30% (range 22 to 30h, or ap-
proximately 1 day of work).

Using estimates from Shemilt et al. [11] of 4 min per
person to retrieve a full text record and 5 min per per-
son to screen a full text record, and assuming that full-
text screening is done in duplicate, this would increase
the total hours saved by not having to access and screen
the 5% of title/abstract false negatives (Additional file 3:
Suppl. Table 2). For example, in the review where Al
was the least efficient in reducing the screening burden
(ie., smoking cessation), an average of 40 records did
not need to be screened at title/abstract, a time savings
of 11.3h. However, adding the time to retrieve these
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articles (40 @ 4 min/record =2.7 h) and the time for two
reviewers to screen at full text (40 @ 5 min/record x2 =
6.7 h), this results in an additional 94 h of time savings,
nearly doubling the time savings. The Asthma/Urticaria
review (which approximated the median for total re-
cords, % of includes at title/abstract, and time savings in

hours) would result in a total time savings of 353h
(title/abstract screening: 30 h; retrieving full texts: 1.5 h;
screening full texts: 3.8h). The largest review, SSBs,
would result in a total time savings of 215.1h (title/ab-
stract screening: 158.5h; retrieving full texts: 16.2h;
screening full texts: 40.5h). These numbers do not
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include any ordering fees for articles not accessible with-
out a journal subscription, plus any additional time to
resolve conflicts at full text (which has been estimated to
take 5 min per conflict [11]).

Figure 5 shows that the extra time to retrieve the full
text and perform full-text screening represents 4 to 45%
of the estimated total time saved (median: 14%).

Findings: performance (accuracy) of the prioritization
algorithm

Across the 10 SRs studied, a median of 4.57% of the re-
cords were title/abstract FN (IQR: 189 to 44.6). Among
the 100 iterations (10 iterations in 10 SRs), no final in-
cluded studies were not yet identified at a true recall @
95% (Table 2).

A post-hoc analysis was subsequently performed to
evaluate the difference in the screening burden to
achieve a true recall @ 100% compared to a true recall
@ 95%. In measuring this, using the mean over three
simulations, this resulted in a median difference in the
number required to screen of 40.6% (IQR: 383 to
54.2%). It is important to note that the additional
screening burden to identify the last 5% of the records
included at title/abstract would not have identified any
final included studies in the systematic reviews, as they
were all identified in the true recall @ 95%.

Figure 6 displays the reduction in screening burden
over the 10 reviews at a true recall rate of 95 and 100%.
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Seven of the 10 reviews required over 90% of the records
to be screened to achieve a true recall @ 100%. Two of
these were the largest reviews (ie, Opioids use dis-
order = 16,282 records, S5Bs = 22,309 records).

Discussion

The new prioritization tool in DistillerSR reduced the
screening burden in these 10 SRs by 30.0 to 72.5% when
using a true recall @ 95% modified screening approach.
Smaller studies with a high inclusion rate will take lon-
ger to identify 95% of the title/abstract includes and re-
sulted in poorer performance for the machine learning
algorithm. Although some of the larger studies had high
rates of title/abstract includes, due to the size of the
dataset, the reduction in screening burden would still re-
sult in a large time and potentially lead to a subsequent
cost savings. A recently published study evaluated the
accuracy of screening prioritization of Abstrackr and
EPPI-Reviewer [15]. Screening burden to identify all
title/abstract includes for the de novo review was 85% or
more for seven of the nine reviews for both Abstrackr
(median: 93.8%, range: 71.1 to 99.0%) and EPPI-
Reviewer (median: 91.3%, range: 39.9 to 97.9%). How-
ever, six of the nine included reviews had fewer than
1000 records, thereby not starting with a particularly
large screening burden. Although not a direct compari-
son to our experiment, as different datasets were used,
identifying 100% of the title/abstract includes using

e
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DistillerSR  produced similar results (median: 96.6%,
range: 703 to 100%). As there were no final includes
missed with the true recall @ 95%, the extra screening
burden to identify the last 5% of studies would not have
changed the final results and conclusions, and may not
be worth the additional efforts. Although this could be
further evaluated, this suggests this last 5% of records
where passed through for full-text screening due to ei-
ther human error or a tendency toward
inclusiveness while screening titles/abstract, and/or title/
abstracts that were unclear, or records with no abstract
which were included based on the title only. Other re-
search teams are encouraged to use the information we
have provided in order to build the evidence base.

There are several considerations to keep in mind when
deciding to use prioritized screening in prospective re-
views. It is important to have a clean (e.g, all duplicates
removed) dataset, as any duplicates with conflicting deci-
sions on whether to pass through for full-text screening
or exclude based on the title/abstract would confuse the
machine learning algorithm. Due to the retrospective na-
ture of this experiment, this was not checked, as the as-
sumption was made that this was performed when the
SRs were originally conducted. Second, as the success of
machine learning is dependent on the quality of the
training set created by human reviewers, a precise train-
ing set (ie., correctly designating title/abstract records)
is required. A 2020 study by Wang et al. reported a
10.8% (95% confidence interval 7.4 to 14.1%) error rate
(i.e., incorrectly included or incorrectly excluded at title/
abstract screening) among 139,467 citations that under-
went 329,332 inclusion and exclusion decisions [3]. Al-
though incorrectly excluding a record at title and

Over-

abstract level is more concerning, as this record is no
longer considered for inclusion, incorrectly passing a
record at title and abstract for further review at full text
increases screening burden at full text, in addition to the
time and costs associated with retrieving the full-text ar-
ticles. It is therefore important to ensure that a pilot test
is first performed with conflicts resolved, that all re-
viewers are confident in their assessments (Le, do not
include because of uncertainty of reviewer rather than
uncertainty of relevance), and that conflict resolution is
performed throughout screening. Review team may also
choose to set up reviewer compatibility (if the software
permits), where junior reviewers are unable to screen
the same references. This may decrease the number of
records that are incorrectly included due to uncertainty.

Limitations

There were some limitations in the conducted study.
First, screening at the title and abstract level in the set of
systematic reviews we studied was performed using the
liberal accelerated method [34], which requires two re-
viewers to exclude a reference, but requires only one re-
viewer to include a reference to be further evaluated at
full text. Further, any conflicts resulting from the first
reviewer excluding and the second reviewer including
were not resolved. This presents two limitations: (i)
there may be a tendency to be over-inclusive while
screening titles/abstracts as only one reviewer is required
to pass the reference through for further full-text screen-
ing; and (ii) by using retrospective responses, the
machine-learning algorithm is not able to distinguish be-
tween records that were excluded by the first reviewer
and later included by the second reviewer. These records
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may be less likely to be true includes. As a training set
with high accuracy (i.e, true title/abstract includes and
true excludes) will result in fewer excluded references
required to be screened to achieve true recall @ 95%,
over-inclusiveness of records likely resulted in poorer
performance of the Al tool. Second, this experiment was
only conducted using DistillerSR, which might not be
generalizable to all prioritization algorithms and related
software.

Implications for future research

In this pilot experiment evaluating the Al simulation
tool in DistillerSR, we selected 10 reviews which in-
cluded a variety of review types (e.g., NMAs, SRs of
RCTs, SRs including observational studies), sizes (ran-
ging from 2250 to 22,309 records), and inclusion rates
(ranging from 3.0 to 39.2% at title/abstract screening).
We encourage other review teams to use the guidance
provided in Additional file 2 to evaluate the Al simula-
tion tool on their own projects. For review teams who
do not have access to DistillerSR or who do not have the
resources to run these experiments, the authorship team
of this study plans on increasing the sample size of this
experiment by asking other review teams to provide
their databases so this experiment can be run. We plan
to establish a website for this work that will allow for
the provision of updated findings in an ongoing fashion.
Offers to contribute to this initiative will be shared with
other teams in the future through email, social media
and other forms of communication.

In the context of rapid reviews, a form of knowledge
synthesis that accelerates the process of conducting a trad-
itional systemnatic review through streamlining or omitting
a variety of methods to produce evidence in a timely and
resource-efficient manner [27-30], identification of fewer
than 95% of the title/abstract true positives may be accept-
able. A survey of stakeholders (e.g., policy-makers, health-
care providers) reported that the median acceptable
incremental risk of getting an incomrect answer from a
rapid review is 10% (interquartile range of 5-15%) [35]. A
missed study (or studies) does not imply there will be an
incorrect answer, depending on the study (ies), as missed
studies may not change the overall conclusion appreciably
in terms of either direction or magnitude of effects stud-
ied. Therefore, the decision to stop screening or change
the method of screening (e.g., from dual-independent to
single screener) once another percentage of studies passed
through for full-text review have been identified (eg., 75,
85%) may be further evaluated.

As true recall can only be calculated once all records
are screened, estimated recall might differ depending on
how quickly relevant records (at title/abstract) are iden-
tified. For example, an estimated recall @ 95% may only
be accounting for 91% of the included records if all were
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screened. Therefore, a review team might not be comfort-
able to implement a modified or stop screening approach
when an estimated recall of 95% is first achieved. They may
consider screening an additional set of records (e.g, two to
four more iterations) to confirm no new title/abstract re-
cords are passed through for full-text screening. Estimated
recall rates may be further evaluated to determine the dif-
ference between estimated and true recall rates and how
many more records should be screened once a certain esti-
mated recall threshold has been achieved.

Prospective studies using the prioritization tool should
be performed that report transparent and repeatable
methods. These steps might change the process by which
review teams currently conduct their systematic reviews.
For example, although not an option when using the Al
simulation on a previously completed review, in a pro-
spective review using prioritization, review teams are en-
couraged to use dualindependent screening at the title
and abstract level, with conflicts resolved throughout the
saeening process (eg., after every 10% of references
screened, at the end of each day) to minimize over-
inclusiveness and maximize the performance of the Al
prioritization tool. Review teams are also encouraged to
use the Check for Error audit throughout screening to en-
sure that no references are incorrectly excluded, although
this should be rare when performing dual-independent
saeening. Prospective studies may contribute to a set of
best practices for using prioritized screening, and may also
help to inform a future reporting checklist for protocols
and manuscripts for these types of experiments or for re-
views (e.g., systematic, rapid) using AL

Conclusion

Our findings from this study suggest that the prioritization
tool in DistillerSR can reduce screening burden. Even for
reviews where the tool performed less efficiently, the time
savings were still appredable. Modified or stop screening
approaches once a true recall @ 95% has been achieved
appears to be a valid method for rapid reviews, and per-
haps systematic reviews, as it did not miss any of the final
includes studies in the systematic review.

Supplementary information
Supplementary information accompanies this paper at httpsy/doi.org/10,
1186/512874-020-01125-1.

Additional file 1. Systematic review details [36-441
Additional file 2. Steps for Testing Priofitization in DistillerSR thraugh Al
Simulation.
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Appendix 1. Al Ranking Simulation output

The following bar chart is displayed, and updated throughout the simulation process, to show
how many included studies have been identified (y-axis) in each iteration and how many
excluded studies were examined (x-axis).

Al Ranking Simulation

&
=}

ound {3)

Incluces f

Excludes Examined (%)

Below the simulation chart, a row for each iteration is provided to show the iteration number,
and the numerical values for that iteration for the following: the included found, the % of the
includes found, the excludes examined, the % of the excludes examine, the total number of
references examined up to and including that iteration, the % of the total number of references
examined, and the ratio of excludes per includes. On the far right side, a histogram is provided
with the number of records yet to be ‘screened’ and the % value of the likelihood of inclusion.
Below this histogram, it provides the reference IDs number for the 5% of the studies that were
included at the title and abstract level, but had not been identified yet (i.e., title and abstract
false negatives).

Iteration Includes Includes Excludes Excludes References References  Excludes Histogram
# Found Found% Examined Examined% Examined Examined% Per Includes
18 377 2593 32% 2970 35% 6.88
RefIDs for includes not found so far: 102,119, 1
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