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1.  Abbreviat ions 

AI  Artificial intelligence 

AML  Active machine learning 

CI  Confidence Interval 

ID Identification 

MECIR Methodological Expectations of Cochrane Intervention Reviews 

PRISMA-ScR Preferred Items in Systematic Reviews and Meta-Analysis extension for 
Scoping Reviews 

RR  Rapid Review 

SD  Standard deviation 

SR  Systematic Review 
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3.  Introduction  

3.1 Background 

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 

ǇƻƭƛŎȅ ŦƻǊ ƘŜŀƭǘƘ ŎŀǊŜ ŀƴŘ ǇǳōƭƛŎ ƘŜŀƭǘƘ ǎƛƴŎŜ ǘƘŜ ŜŀǊƭȅ мффлΩǎ [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 
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reviews (RRs), which are to produce evidence reviews in a timely manner while maintaining 

rigorous and robust methods.  

3.2 Rapid Review vs. Systematic Review 

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, 

ŘŜǎŎǊƛōŜǎ ŀ {w ŀǎ ŀ ǊŜǾƛŜǿ ǘƘŀǘ άŀǘǘŜƳǇǘǎ ǘƻ ƛŘŜƴǘƛŦȅΣ ŀǇǇǊŀƛǎŜΣ ŀƴŘ ǎȅƴǘhesize all the empirical 

evidence that meets pre-specified eligibility criteria to answer a specific research ǉǳŜǎǘƛƻƴέ 

[6]. To date, the only consensus around a definition of a RR is that a formal definition does 

not exist [7ς9]. In 2010, Ganann et al. ŘŜŦƛƴŜŘ wwǎ ŀǎ άƭƛǘŜǊŀǘǳǊŜ ǊŜǾƛŜǿǎ ǘƘŀǘ ǳǎŜ ƳŜǘƘƻŘǎ ǘƻ 

accelerate or streamline traditional systematic revieǿ ǇǊƻŎŜǎǎŜǎέ [10]. Further, Tricco et al. 

όнлмрύ ŘŜǎŎǊƛōŜŘ wwǎ ŀǎ άa type of knowledge synthesis in which components of the 

systematic review process are simplified or omitted to produce information in a short period 

ƻŦ ǘƛƳŜέ [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 

ΨǊŜǎǘǊƛŎǘŜŘ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿǎΩ ǘƻ ŦƻŎǳǎ ƻƴ ǘƘŜ ǊŜǎǘǊƛŎǘƛƻƴ ƻŦ ǘƘŜ ƳŜǘƘƻŘǎΣ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ 

speed of conduct [11].  
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Methodological investigations published by Tricco et 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]; 
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¶ 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 [20ς22];  

¶ 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]. 

! ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ōȅ hΩaŀǊŀ-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 (AI). The interest in and development of AI 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 
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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 AI and AML is that researchers conducting evidence reviews do not know how to optimally 

use the AI and AML within these software packages. There may also be optimistic trust or 

cautious mistrust in AI 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 AI and AML might be a viable option [23ς27,29ς32]. 

3.3 Objectives 

The objectives of the research conducted for this PhD were to: 

1. Identify how RRs have been defined in both RRs and the 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. 

2. 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) [33] criteria to determine if the RR methods 

met these criteria. 

3. 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.  
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4. Overview of the Methods  

4.1 Publication 1: Systematic scoping review of RR definitions 

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

Institute [34] and reported according to the Preferred Items in Systematic Reviews and Meta-

Analysis extension for Scoping Reviews (PRISMA-ScR) [35]. 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 the publication [36] with a brief 

description (extracted from the published article) provided in Table 1 - Systematic scoping 

review methods in brief  (RR definitions). 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 Á Published rapid reviews using ΨǊŀǇƛŘΩ ƻǊ ŘŜǊƛǾŀǘƛǾŜ όŜΦƎΦΣ 

abbreviated) in the title or abstract 

Á Published between January 2017 and January 2019 

Á Written in English (for feasibility) 

Searching for 

studies 

Á Developed by an experienced information specialist with input 

on search terms by members of the research team 

Á Peer reviewed using the PRESS checklist [37] 

Á Search (Dec 2018): MEDLINE® ALL, Embase Classic+Embase, 

PsycINFO, ERIC, Cochrane Library, CINAHL, Web of Science 

(Appendix B of publication) 

Á Search strategies not restricted by language 

Á Supplemented with definitions from rapid review methods 

scoping review [38] 

Study selection Á Performed in DistillerSR [39] 

Á Piloted title/abstract (n=100) and full-text screening (n=25), 

conflicts resolved through discussion 

https://osf.io/y5f2m/
https://doi.org/10.1016/j.jclinepi.2020.09.041
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Review Stage Method description 

Á Liberal accelerated [7] screening for titles and abstracts 

Á Dual-independent screening based on full text, with conflicts 

resolved through discussion 

Data charting Á Performed in DistillerSR [39] 

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

Á 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 Á Rapid review details and citations referenced were exported to 

MS Excel 2016 for quantitative analysis 

Á Definitions (including definitions from the RR methods scoping 

review) were imported into NVivo (version 12) for coding into 

themes 

Á The thematic analysis allowed for the suggestion of a preliminary 

definition, with additional caveats, to allow further discussion 

within the review community. 

 

4.2 Publication 2: Systematic scoping review of RR methods 

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

Institute [34] and reported according to PRISMA-ScR [35]. 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 [38] with a brief 

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

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).  

https://osf.io/dekx6/
https://doi.org/10.1016/j.jclinepi.2020.06.027
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Table 2 - Systematic scoping review methods in brief (RR methods) 

Review Stage Method description 

Eligibility criteria Á Methods studies that evaluated shortcut approaches that could 

be applied or related to RR stages of conduct  

Á Written in English (for feasibility) 

Á Published or identified through grey literature since 1997 

Searching for 

studies 

Á Developed by an experienced information specialist with input 

on search terms by members of the research team 

Á Focus on interventional RR methods 

Á Peer reviewed using the PRESS checklist [37] 

Á Original search (Jan 2019): MEDLINE® ALL, Embase 

Classic+Embase, PsycINFO, ERIC, Cochrane Library, CINAHL, 

Web of Science, Epistemonikos (Appendix C.1 of publication) 

Á Supplemental search (Feb 2019): MEDLINE® ALL, Embase 

Classic+Embase, PsycINFO and ERIC (Appendix C.2 of 

publication) 

Á Search strategies not restricted by language 

Á 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 Á Performed in stages due to large yield of first search 

Á Performed in DistillerSR [39] 

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

through discussion 

Á Liberal accelerated [7] screening for titles and abstracts 

Á Dual-independent screening based on full text, with conflicts 

resolved through discussion 

Á Artificial intelligence tool used to help screen titles and abstract 

Á Reported in a PRISMA flow diagram [40]  

Data charting 

(Appendix D of 

publication) 

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

Á One reviewer extracted studies, a second reviewer verified all 

extracted data, conflicts resolved through discussion 

Data synthesis Á 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 



11 

 

Review Stage Method description 

to identify gaps, and are presented narratively with details 

provided in tables 

- Each shortcut was compared to the MECIR guidelines for 

Cochrane reviews to see whether it met the MECIR criteria 

Á Other categories are narratively described with details provided 

in tables 

 

4.3 Publication 3: Active machine-learning prioritization tool  

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

SR software application, called DistillerSR©. As part of the AI toolkit, an AI 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 AI 

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.io/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 AI 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 - AI 

simulation process provides a pictorial representation of how the AI 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.  

https://osf.io/2fgz7/
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Figure 1 - AI 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.  

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: 

Á the total number of records screened to achieve a true recall @ 95%; 
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Á the number of records screened that were excluded once a true recall @ 95% was 

achieved; and 

Á the reference identification (ID) numbers of the 5% of the records that were not yet 

identified as included records (i.e., false negatives). 

Appendix 1. AI Ranking Simulation output provides an example of the output produced by 

the AI 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. Overview of the Results 

5.1 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 (Appendix 2. PRISMA flow diagram for RR definitions scoping review). 

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.  
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TERMINOLOGY 

For feasibility, several terms which may be used to describe a RR were not included at the title 

and abstract phase (Appendix 3. Other review terms not included at title and abstract 

phaseύΦ !ƳƻƴƎ ǘƘŜ нмс wwǎ ǘƘŀǘ ǿŜǊŜ ƛƴŎƭǳŘŜŘΣ ΨwŀǇƛŘ wŜǾƛŜǿΩ ǿŀǎ ǘƘŜ Ƴƻǎǘ ƻŦǘŜƴ ǘŜǊƳ ǳǎŜŘ 

(n=136, 63.0%). The terms included at the title and abstract phase of this scoping review are 

presented in Table 3 - Terminology used to describe the review. 

Table 3 - Terminology used to describe the review 

Terminology used (as first mentioned in the RR) n (%) (N=216) 

Rapid review 136 (63.0%) 

Rapid evidence assessment 22 (10.1%) 

Rapid systematic review 19 (8.8%) 

Rapid evidence review; Rapid literature review 12 (5.6%) (each) 

Systematic rapid evidence assessment; Systematic rapid review 2 (0.9%) (each) 

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; 

Rapid synthesis 

1 (0.5%) (each) 

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 - Eight key themes in defining RRs). 
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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 efficiency rationale tied 

(48.5%; 99/204 each) (Figure 3 - Frequency of reporting of key themes). Definitions often 

covered more than one of these themes, with a range of 1 to 8 (median: 3; mean: 3).  

 

Figure 3 - Frequency of reporting of key themes 
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SUGGESTED DEFINITION 

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.   

ά! ǊŀǇƛŘ ǊŜǾƛŜǿ ƛǎ ŀ ŦƻǊƳ ƻŦ ƪƴƻǿƭŜŘƎŜ ǎȅƴǘƘŜǎƛǎ ǘƘŀǘ ŀŎŎŜƭŜǊŀǘŜǎ ǘƘŜ ǇǊƻŎess of 
conducting a traditional systematic review through streamlining or omitting a variety 
of methods to produce evidence in a resource-ŜŦŦƛŎƛŜƴǘ ƳŀƴƴŜǊΦέ 

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.  

ά! ǊŀǇƛŘ ǊŜǾƛŜǿ ƛǎ ŀ ŦƻǊƳ ƻŦ ƪƴowledge 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-ŜŦŦƛŎƛŜƴǘ ƳŀƴƴŜǊΦέ 

 

5.2 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 (Appendix 4. PRISMA flow diagram for RR methods 

scoping review). The majority of the studies were conducted in Canada, the UK, and Australia 
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(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%). 

CATEGORIZING 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 - RR study categories), 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.  

 

Figure 4 - RR study categories 
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MAPPING TO KEY DIMENSIONS 

The 14 studies of formal evaluations addressed nine key dimensions related to the conduct 

phases of a review (Appendix 5. Preliminary key dimensions (stages) of review conduct), or 

άƻǘƘŜǊέ ŀǊŜŀǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘis preliminary list of key dimensions (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: 

Á Assessing the impact of shortcuts within the conduct of a RR (e.g., title only screening, 

including only English language publications) 

Á Comparing different versions of the same shortcuts within the conduct of a RR (e.g., 

number of databases searched) 

Á Comparing the results/conclusions of RRs to those of SRs (e.g., including only the 

largest trial), or  

Á EǾŀƭǳŀǘƛƴƎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƛƴŎƭǳŘƛƴƎ ΨōŜǎǘ-ǇǊŀŎǘƛŎŜΩ ƳŜǘƘƻŘǎ όŜΦƎΦΣ including 

stakeholders in the review process, peer-review of search strategy).  
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Figure 5 - Mapping to key dimensions of the review process (all evaluative studies) 
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CƻǳǊ ǎǘǳŘƛŜǎ ǿŜǊŜ ƭŀōŜƭƭŜŘ ŀǎ ΨŎƻƳǇƻǎƛǘŜ ŜǾŀƭǳŀǘƛƻƴǎΩ 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.  

MAPPING TO MECIR 

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). 

 

5.3 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 [41] and is available in Appendix 6. 

Terminology and descriptions. 
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REDUCTION IN SCREENING BURDEN  

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 - 

Title and abstract includes, excludes and screening burden reduction). 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.  

 

Figure 6 - Title and abstract includes, excludes and screening burden reduction 

PERFORMANCE OF AI 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. 
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AMOUNT OF TIME SAVED  

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

modified screening approach (i.e., AI 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 - Time savings (in hours) 

Systematic Review False 
negatives 

Time savings (in hours) 

Total hours 
saved 

Title/  abstract 
screening 

Retrieving 
articles Ϟ 

Full-text 
screening ϟ 

Hot flashes 19 32.4 27.9 1.3 3.2 

Opioid use disorder 46 207.5 196.7 3.1 7.7 

aŜƴƛŜǊŜΩǎ ŘƛǎŜŀǎŜ 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 
HIV: Human Immunodeficiency Viruses; SSB: sugar sweetened beverages 
Ϟ 9ǎǘƛƳŀǘŜŘ ǊŀǘŜ ƻŦ п ƳƛƴǳǘŜǎκŀǊǘƛŎƭŜ όмр ŀǊǘƛŎƭŜǎκƘƻǳǊύ 
ϟ 9ǎǘƛƳŀǘŜŘ ǊŀǘŜ ƻŦ р ƳƛƴǳǘŜǎκŀǊǘƛŎƭŜ όмн ŀǊǘƛŎƭŜκƘƻǳǊύΦ ¢Ƙƛǎ ŘƻŜǎ ƴƻǘ ŦŀŎǘƻǊ ƛƴ ŀƴȅ ǘƛƳŜ ǘƻ ǊŜǎƻƭǾŜ ŀƴȅ ŎƻƴŦƭƛŎǘǎΦ  

 

6. 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.  
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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 [33]. 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], ŀƴŘ ǘƘŜ {ŀƳǳŜƭƛ LƴǎǘƛǘǳǘŜΩǎ wŀǇƛŘ 9ǾƛŘŜƴŎŜ !ǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ 

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 [33,47]. 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 
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[36]), 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).  

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, 

ǿƘƛŎƘ Ƴŀȅ ƴƻǘ ōŜ ƎŜƴŜǊŀƭƛȊŀōƭŜ ǘƻ ŀƭƭ wwǎΦ ¢ƘŜǊŜ Ƴŀȅ ƴƻǘ ōŜ ŀ ΨƻƴŜ-size-fits-ŀƭƭΩ ŀǇǇǊƻŀŎƘ ǘƻ 

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.  
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The results from the primary experiment evaluating the AI 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 AI to 

screen the remaining records have performed poorly [23,24]. This shows the importance of 

ΨŀŎǘƛǾŜ machine-ƭŜŀǊƴƛƴƎΩΣ ŀǎ !L ƛǎ ƴƻǘ ȅŜǘ ǊŜŀŘȅ ǘƻ ǘŀƪŜ ƻǾŜǊ ŦƻǊ ƘǳƳŀƴǎΣ ŀƴŘ ǊŜǉǳƛǊŜǎ 

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 AI 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 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].  

 

6.1 Scientific contribution 

SCOPING REVIEWS 

The work undertaken as part of the systematic scoping reviews was originally performed in 

нлмф ǘƻ ƘŜƭǇ ƛƴŦƻǊƳ /ƻŎƘǊŀƴŜΩǎ ŘŜŎƛǎƛƻƴ as to whether RRs should be a formal Cochrane 
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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 30th, 2020. 

EVALUATION OF ACTIVE MACHINE-LEARNING 

We expect the results from the AI simulation project will provide the SR and RR community 

with an approach that will increase the confidence in using AI 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 AI simulation tool 

https://covidrapidreviews.cochrane.org/resources
https://methods.cochrane.org/rapidreviews/cochrane-rr-methods
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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. 

 

6.2 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 AI 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 



27 

 

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. 

 

7. Conclusion  

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 AI 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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8. Summary 

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 
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accuracy (i.e., how many relevant records were missed) when prioritized screening using 

active machine-learning was employed. 

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 ά! ǊŀǇƛŘ ǊŜǾƛŜǿ ƛǎ ŀ 

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-ŜŦŦƛŎƛŜƴǘ ƳŀƴƴŜǊΦέ 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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Appendix 1. AI 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). 

 

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 

ƛǎ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǊŜŎƻǊŘǎ ȅŜǘ ǘƻ ōŜ ΨǎŎǊŜŜƴŜŘΩ ŀƴŘ ǘƘŜ ҈ ǾŀƭǳŜ ƻŦ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ 

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). 
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Appendix 2. PRISMA flow diagram for RR definitions scoping review 

 

Records identified 

through database 

searching  
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 Additional records  

identified through grey 

literature searching 
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 Additional records 
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Full-text articles 
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------------------------------------------------------------------------ 
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in the title, abstract, or methods section to describe the review process 
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Appendix 3. Other review terms not included at title and abstract phase 

Term Times used 
(N=127) 

Brief review 1 

Brief summary review 1 

Focused meta-analysis 1 

Mini-HTA 1 

Mini meta-analysis 6 

Mini-review 38 

Mini systematic review 6 

Pragmatic meta-analysis 1 

Preliminary analysis 1 

Preliminary meta-analysis 10 

Preliminary NMA 1 

Preliminary review 27 

Preliminary synthesis 1 

Preliminary systematic review 4 

Realist review 1 

Simplified review 1 

Snapshot review 2 

Summary review 2 

Targeted meta-analysis 1 

Technical brief 21 
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Appendix 4. PRISMA flow diagram for RR methods scoping review 

 

 

 

 

Additional SR surrogates identified through supplemental searching: six identified in the initial scoping exercise, 21 additional 

studies identified from the 2018 Robson paper 
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Surrogates: n=6*) 
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Appendix 5. Preliminary key dimensions (stages) of review conduct 

Stage  Key dimensions 

1 ς Determining scope & 
eligibility 

Á Preliminary scoping 
Á Determining timeframe 
Á Question types 
Á Number of questions 
Á Study designs included [this may be determined as 

part of the eligibility criteria (e.g., including only 
randomized controlled trials) or may be limited in the 
search strategy using study design filters, or both] 

Á Outcomes [this may be limited to types of outcomes 
(e.g., outcomes rates as critical) or by a number of 
outcomes (e.g., top three outcomes of interest)] 

 

2 ς Conducting the review Á Identifying the literature 
o Literature search limits 
o Number of databases searched 
o Grey literature 

Á Study selection (i.e., screening) 
Á Data extraction 
Á Risk of bias (at the primary study level) 
Á Synthesis 
Á GRADE (evaluating the certainty of the evidence) 

3 ς Writing the report Á Report format 
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Appendix 6. Terminology and descriptions 

Terminology Description 

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

Final include A primary study included in the completed systematic review. 

Iteration A set of records that is used to assign a score around the likeliness of 
inclusion and prioritize the remaining unscreened records in order from 
highest relevance to lowest relevance. 

Modified screening 
approach 

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

Prioritized screening Through active machine learning, the presentation of records to 
ǊŜǾƛŜǿŜǊǎ ƛǎ Ŏƻƴǘƛƴǳŀƭƭȅ ŀŘƧǳǎǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ !LΩǎ ŜǎǘƛƳŀǘŜŘ ƭƛƪŜƭƛƘƻƻŘ 
of relevance. The frequency of adjustment may differ by software 
application. 

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

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

Record not yet identified 
[i.e., title/abstract false 
negative (FN)] 

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

Title/abstract include 
[i.e., title/abstract true 
positive (TP)] 

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 included in the final review. 

Training set One or more iterations which inform the machine learning to score and 
prioritize the remaining unscreened records. 

Title/abstract exclude 
[i.e., true negative (TN)] 

Records considered excluded based on title/abstract screening. 

True recall This is only known once all references have been screened and includes 
the percentage of the actual number of records that were title/abstract 
includes. 
True recall % calculated as: [title/abstract TP / (title/abstract TP + 
title/abstract FN)] 
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