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INTRODUCTION

RESULTS

A combination of human and machine efforts has been proposed to
reduce the workload of conducting systematic literature reviews
(SLRs), and potentially enhance screening and data extraction
quality.

As a first step to understanding the potential improvements machine
approaches can bring, it is important to consider the quality of
human-executed SLRs. One way to potentially determine how well the
researchers involved in an SLR understood the topic being
investigated is the reporting and level of the disagreements between
the researchers’. This can be used as a proxy for the quality of the
evidence summarized in such SLRs. Cohen's kappais a way to
measure inter-rater reliability (IRR)? and it is often used in SLRs to
express the agreement levels between reviewers, taking into account
not only the percentage of agreement between the reviewers, but
also the chance of random agreement. The kappa score ranges
between O and 1. Aresult between 0 and 0.20 means that there is no
agreement between the reviewers and results of 0.90 or higher is
considered as almost perfect agreement®.

Notably, the kappa score can also potentially be used to compare the
performance of machine learning approaches to those of human
systematic reviewers. The systematic review of SLRs presented in this
work is part of a mixed methods approach that aims to assess the
quality of human-executed SLRs. This work on human performance in
SLRs can assist in setting objectives for machine learning algorithms
and creating a benchmark for determining the level of conflicts
between machine learning algorithm performance and human
performance.

METHODS

Using a systematic review approach in the PubMed database, we
identified records of SLRs reporting the IRR, using the kappa statistic
of the reviewers. For this part of the SLR study, we implemented a
search query that limited results to only those records that contained
the words kappa or Cohen's kappa.

Search strategy:

“(("Systematic Review" [Publication Type] OR "Meta-Analysis"
[Publication Type] ) AND ("randomized controlled trial*" OR
"randomized clinical trial*" OR “controlled clinical trial*" OR
"controlled trial*" OR "randomized" OR "trial") AND ("Cohen's kappa"
OR "Cohen’s Kappa statistic” OR "Cohen’s kappa coefficient" OR
"Cohen’s K" OR "kappa test" OR "kappa*") ) AND (y_5[Filter])”

To limit the scope of the review and to increase the comparability of
the included studies, we only included systematic reviews of
randomized controlled trials (RCTs). Protocol registration was
required to ensure that only high-quality systematic reviews were
considered (Table 1). Two reviewers independently screened the
titles and abstracts of identified records. Following this, full texts of
eligible abstracts were independently critically appraised to confirm
eligibility. Data extraction was also independently performed by two
reviewers based on pre-set extraction criteria. All records were
screened and extracted using the Pitts web application (https://
www.pitts.ai). The machine learning components of the Pitts web

application were not employed for any steps of this systematic review.

Table 1: Study selection criteria used for the systematic review

SPIDE(R) Inclusion Criteria

Sample e Systematic literature reviews* of randomized
controlled trials of pharmacological
interventions

* Two or more reviewers involved in literature
screening and/or extraction
* Publication in English or Dutch

Phenomenon of * Reportlevel of agreement between reviewers
Interest
Design * Double-blind screening

* Double-blind data extraction

* Reported number of in- and excluded studies

* Protocolregisteredin PROSPERO or
equivalent database

Evaluation  Kappa score reported for at least one step of
the SLR process or having data that can be
used to calculate the kappa score

* Individual patient data meta-analysis, network meta-analysis,
scoping review, realist reviews were not considered

The search was run on the 17" of October 2022. A total of 104 publications (Figure 1) were identified based on applying the search query
over a 5-years retrospective time-window. From the records identified by the systematic review, most did not report a kappa statistic or
another IRR.

As part of the study selection procedure, we excluded 46 records during abstract screening and another 51 manuscripts were excluded
during full-text screening. For those records that did meet the inclusion criteria (n = 7), the data was not reported consistently for the
different literature review steps. Kappa scores ranged from 0.62 to 0.98, with heterogeneity in reporting; some only recorded IRR for abstract
or full-text screening or data extraction. All kappa scores were explicitly mentioned in the text, and we were not able to calculate any
additional kappa scores if not reported in text for any additional studies.

Figure 1: Flow Diagram for the SLR Table 2: Details on studies identified reporting the kappa score
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DISCUSSION AND CONCLUSION

Our searches were restricted to identify records which mentioned the word “kappa”, and were published in the last 5 years. Without adopting
this approach, we would have had approximately 45,000 hits. However, to mitigate this, we designed the searches to attempt to identify
studies with the mention of kappa reporting in any part of the article.

We found scarce reporting on kappa scores for IRR in systematic reviews of RCTs. In those studies that reported kappa statistics, variability in
the kappa scores was found. Differences in researcher experience in combination with the difficulty of the screening task, time constraints on
reviewing and level of preparation for screening and data extraction, likely drove variations in inter-reviewer kappa estimates. Future SLRs
should report IRR kappa scores as a best scientific practice to showcase how well the researchers involved in SLRs understood the work they
did.

This work is part of a mixed-methods approach, currently reporting on the first stage of the project. As a next step, we will apply a search
query without ‘kappa’ related search terms and survey authors of systematic reviews on the perceived value of the kappa scores. These
anticipated future results will build further on the quality of human-executed SLRs and the value-add of machine-assisted methods for
conducting SLRs.
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