Cochrane Evidence Synthesis and Methods

| METHODS ARTICLE D

: N Cochrane
< Evidence Synthesis

and Methods

Analyzing the Utility of Openalex to Identify Studies for
Systematic Reviews: Methods and a Case Study

Claire Stansfield

| Hossein Dehdarirad | James Thomas | Silvy Mathew | Alison O'Mara-Eves

Evidence for Policy and Practice Information Center, UCL Social Research Institute, Institute of Education, University College London, London, UK

Correspondence: Claire Stansfield (c.stansfield@ucl.ac.uk)

Received: 20 December 2024 | Revised: 18 June 2025 | Accepted: 21 June 2025

Funding: The study was funded by the National Institute for Health and Care Research (NIHR) Evidence Synthesis Programme (NIHR159996).

ABSTRACT

Open access scholarly resources have potential to simplify the literature search process, support more equitable access to

research knowledge, and reduce biases from lack of access to relevant literature. OpenAlex is the world's largest open

access database of academic research. However, it is not known whether OpenAlex is suitable for comprehensively
identifying research for systematic reviews. We present an approach to measure the utility of OpenAlex as part of un-
dertaking a systematic review, and present findings in the context of undertaking a systematic map on the implementation
of diabetic eye screening. Procedures were developed to investigate OpenAlex's content coverage and capture, focusing on:

(1) availability of relevant research records; (2) retrieval of relevant records from a Boolean search of OpenAlex (3) retrieval

of relevant records from combining a PubMed Boolean search with a citations and related-items search of OpenAlex, and

(4) efficient estimation of relevant records not identified elsewhere. The searches were conducted in July 2024 and repeated
in March 2025 following removal of certain closed access abstracts from the OpenAlex data set. The original systematic
review searches yielded 131 relevant records and 128 (98%) of these are present in OpenAlex. OpenAlex Boolean searches
retrieved 126 (96%) of the 131 records, and partial screening yielded two relevant records not previously known to the
review team. Retrieval was reduced to 123 (94%) when the searches were repeated in March 2025. However, the volume of

records from the OpenAlex Boolean search was considerably greater than assessed for the original systematic map.

Combining a Boolean search from PubMed and OpenAlex network graph searches yielded 93% recall. It is feasible and
useful to investigate the use of OpenAlex as a key information resource for health topics. This approach can be modified to
investigate OpenAlex for other systematic reviews. However, the volume of records obtained from searches is larger than
that obtained from conventional sources, something that could be reduced using machine learning. Further investigations

are needed, and our approach replicated in other reviews.

1 | Introduction

Systematic reviews on healthcare topics typically search mul-
tiple databases to be as comprehensive as possible, as databases
differ in their content and indexing [1]. Translating and running
searches between database providers take time, as databases
differ on the which fields can be searched, their field names,
their search syntax and controlled vocabulary. Time is also

needed to combine the search results and remove duplicates.
Except for PubMed, many scholarly health research databases
are only accessible from commercial database platforms and
access varies between systematic review teams. For some,
access to commercial platforms is limited or non-existent,
though some versions are available to some low and middle-
income countries by special agreements, such via Research4Life
(https://www.research4life.org/).
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An advantage of the large commercial platforms is they often
have advanced functionalities to support complex Boolean
searches, such as wildcards and proximity operators, which are
used to both increase sensitivity (recall) and the precision of
searches. Furthermore, some health databases have their own
controlled vocabulary to aid identification of records rather
than only relying on terms used by research authors in the title,
abstract and author keywords.

OpenAlex [2] is the world's largest open access database of
academic research, containing more than 260 million records
across all research disciplines. It incorporates the former Mi-
crosoft Academic data set, which ceased publication in 2021,
and is updated daily through a multifaceted strategy [3]. If
OpenAlex could be used as a single source of references, this
could save research time, reduce costs, and facilitate more
comprehensive and equitable searching for reviewers with
limited commercial database access. However, it is not known
whether OpenAlex is suitable for such a task.

The scale and interdisciplinary coverage of OpenAlex provides
challenges in aiming for high-recall comprehensive literature
searching, as searches may potentially retrieve many more
irrelevant records compared with other resources (apart from
searches relying on highly distinctive terminology). While
OpenAlex has supported Boolean searching since July 2023, at
the time of writing its Boolean search functions are not as
sophisticated as those available in PubMed and many com-
mercial platforms. Differences include: (i) there is no detailed
controlled vocabulary (though there are 4500 automatically
populated topics covering the whole of science [4]); (ii) there
are restrictions on how terms are combined with Boolean
AND, OR, and NOT; (iii) searches have a lower maximum
character limit; (iv) it does not support searching with wild-
cards (which are used for capturing variations of word forms);
(v) it does not use proximity searching between two words, so
comparable searches need to be broader (e.g. by combining
two words with AND) or more specific (e.g. by searching two
words as a phrase). However, OpenAlex uses an ElasticSearch
for word forms, so that plural and singular word forms can
often be captured without further specification, and searching
options continue to evolve [5]. OpenAlex also contains a
“network graph,” which means it links records through their
citation or textual relations in one of three ways: (i) being
referenced in a record (bibliography citations or backward
citations); or (ii) being referenced by another record (cited by,
or forward citations); or (iii) are ‘related to’ by their textual
and source relations through OpenAlex's “related records”
algorithm [6].

A recent literature review indicates that OpenAlex is a poten-
tially useful source for identifying literature, though there are
no published studies comparing OpenAlex with traditional
Boolean literature searches [7]. Hval et al [7] compared cover-
age in OpenAlex of 860 included studies from three evidence
synthesis and found that it contained 97% of studies, though
they only located 19% of the 860 studies when they searched for
them. However, their methodology was to use connections from
the network graph using certain seed records, rather than from
Boolean searches (as the Boolean functionality was less deve-
loped when their study was undertaken). Rajit et al found

OpenAlex coverage of 98.6% of 1249 records used in Interna-
tional Polycystic Ovary Syndrome guidelines [8].

There are two main uncertainties to using OpenAlex as a key
source for identifying research for systematic reviews and maps:
content coverage and content capture. In terms of content
coverage, we do not know how comprehensive OpenAlex is,
and if it contains the research records necessary for systematic
reviews. Additionally, there is also the possibility that OpenAlex
contains important records that are not present in conventional
resources. In terms of capturing these records though, we do
not know whether (or how) these records can be identified
using the search features available in the user interface on the
OpenAlex website. Furthermore, there are changes to records
that may have implications for capturing content. We have
observed modest increases and decreases in the presence of
abstract and reference data over time [9], and there have been
large-scale instances of abstract removal from closed access
articles owing to the requests of publishers (from Springer
Nature, in November 2022, and Elsevier, in November 2024
[10]. An additional uncertainty is whether OpenAlex makes the
exclusive use of open access databases a viable proposition. We
explored these uncertainties within the context of undertaking a
systematic map on the implementation of diabetic eye screening
within five countries (Australia, Canada, Ireland, New Zealand
and the UK) (described here as “DES map”) [11], and addressed
the following research questions:

1. Are records from conventional sources adjudged to be
relevant for the map present in OpenAlex? (if not, from
where were the remaining records identified?) (coverage)

2. Can we find these records through searching OpenAlex
using its freely available search functionality? (capture)

3. Can we find all the relevant records using one open access
bibliographic database and OpenAlex? (coverage and
capture)

4. Does OpenAlex contain records that were not identified
from the literature searches for the map? (coverage)

Furthermore, we considered:

5. Can this approach to investigating the utility of OpenAlex
be applied to other systematic review contexts?

2 | Methods

2.1 | Data Set

The DES map was undertaken using systematic review meth-
ods, apart from conducting citation searches, synthesis and
critical appraisal. A data set from undertaking the DES map
comprised of:

« All the records retrieved from searching multiple databases;

« All the relevant records following full text screening and
data extraction;

« All records that were assigned as being eligible based on the
title/abstract citation where full-text could not be retrieved.
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The literature search for identifying the records within the DES
map was planned as a comprehensive search and included 26
information resources (databases, search engines and website
searches) [11]. The main bibliographic database searches
(including PubMed) were conducted between 13 and 22
December 2023; supplementary searches using the academic
search engines Google Scholar and Bielefeld Academic Search
(BASE) were conducted on 24 January 2024; and other online
resources and websites were searched during January and
February 2024. OpenAlex was searched during July 2024 and
the creation date of relevant records in OpenAlex was checked
to mitigate the time difference of the original searches for the
DES map. The OpenAlex searches were repeated during March
2025 to determine any impact on this study following the
removal of closed access abstracts.

3 | Approach

The methods we used are described here, and Appendix 1
specifies some alternative tools that could be used.

1. Are records from conventional sources adjudged to
be relevant for the map present in OpenAlex?

We investigated whether the 131 records of research
included in the DES map had equivalent records in
OpenAlex using a matching algorithm in EPPI Reviewer
[12]. This algorithm automatically matches those records
which are highly likely to be the same, and recommends
lower confidence matches for manual checking. Records
that were not matched were checked in OpenAlex web-
site. This investigation was repeated for the 34 records
that were eligible for the map at title and abstract
screening but their full-text was unavailable to the
research team (to mitigate potential retrieval bias). Recall
was calculated as the percentage of records available in
OpenAlex. The records that were not available in Open-
Alex were checked to determine how they had been
identified for the original map.

2. Can we find these records through searching Open-
Alex using its freely available search functionality?

i. Boolean searches:

The EMBASE (OVID) Boolean search strategy used for the
DES map was translated into searches of the OpenAlex
public website (https://openalex.org/works). Proximity
search syntax was replaced with Boolean AND, and word
forms other than plurals were specified in place of wildcards.
OpenAlex’s automatically generated keywords were sear-
ched in place of author keywords (topics were not suitably
granular in this case). There were also modifications for
searching terms relating to country. No limits on publication
types were applied. A detailed description of the search
strategy translation process is provided in Appendices 2
and 3. Searches were conducted on 12 July 2024 using nine
search strings owing to limitations in combining search
operators and restricting search string length (refer to these
appendices for details). The searches were re-run on 4
March 2025 to validate the findings.

ii.

Retrieved records were de-duplicated and records with a
publication date before 2003 were removed. The presence
of the 131 included records from the DES map were
compared with the OpenAlex search results using dupli-
cate functions and manual checks in EPPI Reviewer.
Precision and recall were calculated.

Network graph search (citation and related items
searches):

A network graph search (as defined earlier) was executed
using the included records that were identified from the
OpenAlex Boolean search. This was undertaken for one
iteration involving searching OpenAlex via its Application
Programming Interface (API) in EPPI Reviewer [13].
(Using EPPI Reviewer was for convenience to undertake
this study at scale; the same searches can be carried out
using the freely available API and/or using the OpenAlex
website using batches of 100 records.) The results were
assessed to identify the remaining records that are present
in OpenAlex but were not identified from the Boolean
searches. Precision and recall were calculated. The sear-
ches were repeated on 28 March 2025 using the OpenAlex
website to check the feasibility of using this method.

Can we find all the relevant records using one open
access bibliographic database and OpenAlex; and
how efficiently?

The 131 eligible records from the DES map were checked:
(i) for their presence in the search results from PubMed
from the search conducted on 13 December 2023; and (ii)
their presence in OpenAlex. The records meeting these
two criteria were used as seed records for a network
graph search of OpenAlex, via its API in EPPI Reviewer
on 1 August 2024. The results were checked to identify the
remaining records that are present in OpenAlex but not
identified from the original PubMed search. This was
undertaken for one iteration within EPPI Reviewer. Pre-
cision and recall were calculated. To aid analysis, the
three types of searches were run in separate EPPI
Reviewer databases, and in combination (the three types
being: bibliography citations, cited by, and related
records). The network graph searches were repeated on 24
March 2025 using the OpenAlex website for each of the
three types of searches.

Does OpenAlex contain records that were not iden-
tified from the literature searches for the map?

The results from the OpenAlex searches were de-
duplicated within the original EPPI Reviewer database for
the DES map and records published from 2024 onwards
were removed. Six machine-learning classifiers were built
and tested within EPPI Reviewer; they used the same
underlying algorithm and differed by their training data.
The best performing classifier was applied to 17,519
records from the Boolean searches to rank the records by
likely relevance. The process of developing and applying
the classifier is described in Appendix 4. The highest
ranked 2318 records were assessed for eligibility by the
same team who screened records for the DES study. This
cut-off was determined from testing and the available time
to screen. For newly identified includes, the creation date
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of the OpenAlex record was checked to determine
whether the records would have been available at the
time of the original searches or were created afterwards.
The best performing classifier was applied to the results
from the repeated searches undertaken in March 2025.

. Can this approach to investigating the utility of
OpenAlex be applied to other systematic review
contexts?

An internal protocol and working template were drafted
a priori, which were reviewed and adjusted during and
after implementation. The team reviewed and reflected on
the study and developed a new template.

| Results

Appendix 5 presents the flow of literature for the research
questions 1, 2, and 4, which involve searches of OpenAlex only.

1. Are records from conventional sources adjudged to
be relevant for the map present in OpenAlex?

Of 131 included records, 128 records (97.7%) were present
in OpenAlex. Of the remaining three records, one had
been identified from searching CINAHL Plus (EBSCO)
[14] (an article from the Journal of Diabetes Nursing), and
two [15, 16] were from Google Scholar (one a report and
one a Masters thesis). Of the 34 records that could not be
assessed at full text for the original DES map, nine records
(26.4%) were present in the OpenAlex database.

. Can we find these records through searching Open-
Alex using its freely available search functionality?

July 2024 results:

The Boolean search in July 2024 yielded a data set of
21,747 records. This contained 126 of the 128 included
records known to be present within OpenAlex. We ex-
pect the two missed records [17, 18] were not captured
by the Boolean searches as they did not contain any
details of the country setting in the title and abstract
and the authors' country affiliation in the OpenAlex
record is blank (the searches used a country restriction,
owing to the DES map's focus on five countries) [19-21].
A network graph search (in July 2024) of the 126 records
identified from the original Boolean OpenAlex search
yielded 3970 records and identified one of the two
missed records [18], which was cited by four of the 126
records. This missed record was originally identified
from Boolean searches in CINAHL Plus and from sup-
plementary searches of Google Scholar. The authors of
the research are affiliated with healthcare establish-
ments in Gloucestershire, UK and the CINAHL data-
base record contains “United Kingdom” in the Subject
field, and “Gloucestershire” in the author affiliation
field. The CINAHL search would have captured the
record from each of these elements. The other record
[17], was not retrieved. It is a preprint within the Psy-
ArXiv on OSF. This OpenAlex record contains no bib-
liography or cited by data, and the “related items”
function links it to 10 records, none of which are about

diabetes or eyes from their titles. This record was orig-
inally identified for DES map from Google Scholar.

March 2025 results:

The Boolean search in March 2025 yielded 16,573 records
and located 123 records (rather than the 126 found in July
2024). The three additional records that were missed in
this second search [19-21] no longer had abstracts in their
OpenAlex record. We also note that these records were
identified for the DES map from PubMed (and other da-
tabases) and their abstracts are still present in their
PubMed records. Two records are published in Elsevier's
Canadian Journal of Ophthalmology, and one published in
Canadian Journal of Public Health from Springer Science.

Repeating the network graph search (in March 2025) on
the 123 records identified from the Boolean OpenAlex
search conducted in March 2025, identified 4276 records
(including 112 seed records), and captured four of the five
missing records (it included the three records that had
originally been identified from the Boolean searches in
July 2024, and the one record identified from network
graph searches in July 2024).

. Can we find all the relevant records using one open

access bibliographic database and OpenAlex?

Of the 131 records, 117 (89.3%) were identified from
PubMed. These 117 records were also identified by the
OpenAlex Boolean searches and were used for network
graph searches. The PubMed search yielded 2854 records,
which corresponds to a precision of 4.1% from the original
search. Out of the 14 remaining records, 11 are present on
OpenAlex and were all added to OpenAlex by February
2023 (i.e. before any of the searches for the DES map).
Five of these records were identified from citation
searching of the 117, of which four were in the bibliog-
raphies of the seed records and four were records that
cited at least one of the 117 seed records. None of the
relevant records were found from the related items search.
Therefore, six records [17, 22-26] that were present in
OpenAlex were not identified. Five of these six [22-26]
were found from the OpenAlex Boolean search. Table 1
summarizes the recall and precision of the PubMed
Boolean search and OpenAlex network graph searches
(the latter checked in March 2025).

. Does OpenAlex contain records that were not iden-

tified from the literature searches for the map?

Out of the 2318 OpenAlex records screened, two were
records of studies that met eligibility criteria at full-text
and had not been identified for the original DES map [27,
28]. A further three records could not be retrieved at full-
text and another 25 looked relevant though were dis-
covered to be duplicates (or similar, owing to a different
author, abstract or journal). The two new eligible records
were on OpenAlex at the time the original literature
searches for the DES map were undertaken. One record
[27] is a report available from the publisher's website
(First Nations of Quebec and Labrador Health and Social
Services Commission (FNQLHSSC)) and a second [28] is
from the publication International journal of ophthalmic
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Recall and precision of a Boolean PubMed search and network graph searches of the included records (n = 117) within OpenAlex (March 2025).

TABLE 1

131, of

128 are available on

OpenAlex)

Recall of relevant records (N

Precision (% of relevant records as

which n

No. of records

portion of all records identified)

identified

Search method

4.1

117

2854

PubMed Boolean search

0.12

0.19

4331

2051

Bibliography (backward

OpenAlex network graph search

citations)
Cited by (forward

(bibliography, cited by and related items)

0.20

2003

citations)

576

Related item

1.7

122

7185

Total

practice. According to Ulrichsweb (a directory of journals
and periodicals), it seems the International journal of
Ophthalmic Practice is partially indexed in the subscrip-
tion database British Nursing Index, and we do not have
access to this through our institution. Neither of these
were identified in the citation and related item searches
that were undertaken for research questions 2 and 3. The
repeated OpenAlex searches (in March 2025) still identi-
fied these two records.

5. Can this approach to investigating the utility of
OpenAlex be applied to other systematic review
contexts?

Appendix 1 sets out the approach used in this study and
alternative open access options. Some process were un-
dertaken in EPPI Reviewer for efficiency purposes (as itis
developed in our research center), however, EPPI
Reviewer is a not-for-profit systematic review tool that
requires a subscription after a free monthly trial [29]. The
first stage, identifying whether records exist in OpenAlex,
could be undertaken using the OpenAlex website rather
than from our matching approach. The second stage,
Boolean searching of OpenAlex, would be the same,
though other teams would need to use openly available
options for deduplication and any machine learning. It is
possible to undertake network graph searches within the
OpenAlex website by searching up to 100 records simul-
taneously or using the open API with a suitable pro-
gramming script. Machine learning was only used to
determine if new relevant records could be identified.
Other options include full manual screening or manual
screening on a suitable sample, such as a particular doc-
ument type (e.g. report) where the volume of results could
be lower.

5 | Discussion
51 | Summary of Key Findings

In terms of OpenAlex content and capture, OpenAlex contained
128 (98%) of the 131 records in the DES map. Boolean searches
at the two timepoints yielded at least 94% of the 131 records,
with other available records being retrieved by forward and
backward citation searches, apart from one record. Two addi-
tional relevant records (a journal article and a report) were
identified for the DES map. One of these, the report [27], is a
notable addition to the DES map as it is only record in the map
about training interventions for the referral stage for diabetic
eye screening; thus it reduces this study gap in the map.

5.2 | Discussion of Content and Capture

This ability to identify at least 94% of the original 131 records
from Boolean searches seems a remarkably large recall rate
considering OpenAlex does not currently facilitate searching on
PubMed Medical Subject Headings (MeSH), which are present
in the meta-data and would have made the search more sen-
sitive. Recall is also not affected by the lack of availability of
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other controlled vocabulary, equivalent to those from com-
mercial databases in this case. However, we have shown that
the completeness of records, such as the presence of abstracts or
other metadata used in a search (such as country affiliation of
authors) will inevitably affect retrieval. This result supports the
principle of using OpenAlex as a primary information resource
for a health topic, though this finding could differ for searches
that rely on controlled vocabulary rather than free-text terms.
Some complex Boolean searches would be more difficult to
implement in OpenAlex (such as those containing multi-
stranded nested concepts and search terms in close proximity
with each other). However, our capture of two new records
from OpenAlex for the DES map shows that OpenAlex can be
beneficial to locate research that exists on organizational web-
sites or in journals that are only indexed in subscription data-
bases that may be unavailable to the searcher.

The loss of three records from the OpenAlex searches carried
out in March 2025 illustrates the benefit of openly accessible
abstracts. Missing records owing to a lack of abstracts is a
concern, and there could be potential for systematic bias if
research from certain institutions or countries is more likely to
be published in closed access abstracts, and alternative
resources are not also searched.

Out of the records not identified from the Boolean OpenAlex
searches (in July 2024), supplementary searches in Google
Scholar and systematic searches in CINAHL provided five
records that were either not identifiable or present within
OpenAlex [14-18] (comprising of two journal articles, a pre-
print, a Masters thesis, and a report) and this supports their use
in searches for similar topics if these types of literature are
sought. The Google Scholar search, which uniquely provided
the preprint, Masters thesis and report, did not aim to be
comprehensive. It yielded 2131 records via the Publish or Perish
interface through undertaking multiple searches of which the
first 500 were saved and collectively de-duplicated.

5.3 | Workload Implications

The volume of records obtained from OpenAlex could be a
barrier to its use. The Boolean search was generally broader
than the original searches, owing the need to AND search
terms rather than using proximity searching. Compared to
the 12,293 records screened in the actual DES map searches,
we retrieved 21,016 records from OpenAlex in July 2024 (and
16,573 in March 2025). We could have manually screened all
the records, and machine learning was only used to deter-
mine if relevant records of research not identified from the
DES map could be obtained from the OpenAlex searches.
While we expect that a semi-automated process using suit-
able stopping criteria could be feasible based on our approach
to address question 4, we did not set out to evaluate this here.
Exploring how machine learning could reduce screening
workload while maintaining high recall requires further
investigation.

Screening volume could also be reduced by using a combi-
nation of Boolean searches within PubMed and undertaking

network graph searches of relevant records in OpenAlex,
with a compromise of recall. This option would have yielded
7185 records to screen and identify 122 of the 131 records (as
of March 2025). In this study there was only one iteration of
network graph searches, which yielded 4331 in March 2025.
This method appears limited by the available citation links.
Out of the six available records that the network
graph approach did not find (for RQ3), only one has a bib-
liography, two have been cited once, and four have not been
cited. In contrast, the five records that were identified by this
method generally had a greater number of records linked by
bibliography or from being cited than the six records not
found. Related items linkages were not found to be useful in
this case. However, we note that related items are not
reciprocated across two records (e.g., the related records
associated with Sachdeva et al [18] include some of the 117
seed records identified from PubMed searches, though none
of these seed records contained this record within their sets
of related records.

The yield of the PubMed search was 2854, which is approx-
imately seven times less than the volume of records retrieved
from OpenAlex (in July 2024). The PubMed search used
proximity functions to reduce the volume of records retrieved
(compared with ANDing search terms), and this option is not
available in OpenAlex. Therefore, this illustrates that while
most of the relevant records may be present in OpenAlex, the
current search tools do not enable them to be found as effi-
ciently as other databases. In an additional investigation,
which was not part of our planned study, we trained and
tested a machine learning classifier on the PubMed search
results and applied this to references from the OpenAlex
Boolean searches. We observed that full recall of the known
relevant would be achieved from screening 3.3% of the
OpenAlex search results (630 records), using a screening
threshold determined by testing and graphical observation.
We are aware this result is dependent on the nature and
volume of the training data. However, such an approach
shows promise for undertaking rapid searches and where
fewer databases are available.

Access to databases is inevitably an issue for most people and
institutions (owing to the multitude of databases available),
as illustrated by our finding one journal article that may be
present in the British Nursing Index (which we did not
search). The cost of time spent screening results from an
OpenAlex as a core source may be balanced against the cost
of subscribing to specific databases. However, the way
OpenAlex searches are constructed could be a barrier to some
people who typically use subscription databases, similarly in
the same way that searchers choose the commercial version
of MEDLINE rather than PubMed. In this case, constructing
a well-designed EMBASE (or PubMed search) provided a
template to construct the OpenAlex search. In addition,
searching PubMed (or other sources) may increase retrieval
of records that contain abstracts or metadata that are not in
the OpenAlex record. Furthermore, screening the search
results of at least one database that provides a high yield of
relevant records, could be used to train a classifier to help
rank the OpenAlex search results to efficiently boost recall of
relevant references. (This requires evaluation of course.).
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5.4 | Replicating This Study

There will be variations in replicating this study. Undertaking
searching and using machine classifiers require user interpre-
tation and implementation, and access to database sources for
conventional searching varies between institutions and indi-
vidual reviews. We have also shown there may be variations
owing to fluctuations in content of individual records, and
network graph relationships are not static.

With regard to undertaking searching, this case study was
chosen without considering the feasibility of implementing the
search strategy. The case was only chosen because the funder of
the DES map permitted a parallel methodological study to be
undertaken. However, while it was successfully implemented,
some searches may be less feasible than others to undertake in
OpenAlex. Adjusting the search to the OpenAlex syntax and
running the search in segments requires planning, and the
OpenAlex interface and functionality may change in the future.
The template database search to translate could be PubMed (or
another database), rather than EMBASE. The EMBASE search
was used as the template strategy here owing to ease of pre-
sentation, and allowed a clearer comparison with the OpenAlex
search than was possible with the PubMed strategy. The
PubMed search appears unwieldy compared with the EMBASE
search owing to the syntax of multiple proximity searches (the
DES map search history for PubMed is 39 pages long in a Word
document compared with 4 pages for the EMBASE search
history).

The machine classifier used in this study was judged to be the
most appropriate from testing and did not use all the available
training data for the exclude class. This distinction was only
possible owing to a hierarchical title and abstract screening
which used multiple exclude codes. Other reviews may only
contain binary exclude and include data from screening and
this could potentially influence the efficiency of the machine
learning approach.

5.5 | Strengths and Limitations

A strength and novelty of this study is demonstrating how a
relatively complex Boolean search can be translated into
OpenAlex, and some of the benefits and barriers to its use. It
also presents an approach to measure the utility of OpenAlex
which can be transferred to other contexts. A further strength is
that it explores the potential combination of using open access
resources for Boolean searching (e.g. PubMed or OpenAlex)
combined with citation and related item searching for a map-
ping review. Testing retrieval against the relatively large volume
of gold standard records from the DES map (N = 131) increases
its utility. Conversely, as it is a map, the quality of the records
was not critically appraised. The replication of the OpenAlex
searches shows that results can change over time and illustrates
caution in drawing conclusions from one case. To draw a clear,
generalizable conclusion similar investigations should be un-
dertaken in other reviews. For example, the complexity of
searches for healthcare topics vary and for topics with termi-
nology that is more diffuse than used for diabetic retinopathy

screening research, there may be challenges in translating this
into OpenAlex. Some searches may also benefit from the con-
trolled vocabulary in some conventional databases to a greater
extent than shown in this case. It should also be noted that
citation relation searches are possible in other databases and
results differ between resources [30], and the recent TARCIS
statement encourages using two citation indexes to achieve
greater coverage of available literature [31].

Time on task was not collected systematically, and the work
was undertaken at various intervals over many months. In
addition, had the searches been conducted at exactly the same
time (rather than the original OpenAlex searches being con-
ducted a few months after the DES map searches), the true
volume of results presented from OpenAlex would likely differ,
though we do not expect this to affect the results presented from
two timepoints of the searches. The overlap between the con-
ventional searches and Boolean OpenAlex has not been fully
estimated, and we suspect the overlap of 3,497 records (from the
July 2024 searches) is an underestimate owing to the de-
deduplication processes used. Furthermore, we did not screen
all the OpenAlex search results, and potentially there may be
more unique records that we did not identify. Finally, while a
protocol for this study was written in advance, we did not
register it.

6 | Conclusions

Comprehensive literature searching for systematic reviews has
always had a tension and bias that trades off the extent of
searching with the resources available. OpenAlex appears to be
a promising resource for identifying most of the research for a
complex but relatively focused search for a health-related topic
and to overcome some barriers of access to research. However,
further investigation is needed into machine learning methods
for efficiently managing the volume of records from search
results. It would be useful to replicate this study on other topics
and to evaluate options for streamlining the screening of the
search results.
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