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Abstract

Objective — To compare the functionality of
third-party PubMed tools for searching
biomedical citations in PubMed, in the specific
context of systematic searching.

Design — Comparative analysis of software
functionality.

Setting — Online, freely accessible search
software.

Subjects — Sixteen third-party tools for
searching and managing the full range of
PubMed citations (tools which focused on
specific disciplines were not included).

Methods — Tools for analysis were identified
in two ways; those discussed in two published
articles were used, and a supplementary
PubMed search was performed. The initial list
of 76 possibilities was assessed for study
inclusion on 4 criteria: covering the entire
range of PubMed content; being freely
available; not limiting to a particular bio-
medical discipline; and incorporating online
PubMed/MEDLINE content. After assessment,
16 tools were chosen for further analysis (the
authors provide a list and description of the
tools in their Table I). Each was examined in
relation to 11 crucial operational aspects.
Result sets were tested against a control (a
literature search result set on a particular
clinical question which was determined by
physicians to yield relevant results, details of
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which are provided by the authors in an online
appendix).

Main Results — The 11 identified aspects
related to tool functionality were examined for
each tool selected, with results grouped into
three sets of factors: 1) supporting the search
(field codes, filters, limits and Boolean
operators); 2) managing the search (output,
related articles, links to articles, number of
results, exporting); and 3) documenting the
search (saving the search and search history).
In some cases, the tests had to be adjusted to
accommodate the tool's specifications. In Table
IT the authors present a grid with the results of
the testing, on each of the 11 aspects, for each
tool.

The authors found that with many tools it was
not straightforward, if even possible, to filter
and limit in order to get more specific result
sets. Few tools were effective at suggesting
related articles within the tool itself, instead
linking the user out to PubMed, and only two
tools provided the same number of citation
results as the comparison PubMed search. In
addition, the display of results often made it
difficult to assess result sets; and only two
tools provided the option to save searches and
see search history. Furthermore, due to
unexpected tool limitations, it was not possible
to assess the relevance of citation result sets
delivered by the third-party tools, as compared
with the control PubMed search.

Conclusion — Close analysis of the tools
studied indicated that they were not created in
order to support systematic searches. They
lack support for filtering/limiting, saving or
exporting searches, which are central
functionalities to the work of performing such
searches. While some of the tools studied may
still be in the early phases of development, and
while several of them, in enhancing PubMed
searches in particular ways, may suggest
additional profitable strategies for performing
a systematic search, not one of them can
replace the functionalities of the native
PubMed interface. It remains the best tool for
searching and managing the full range of
PubMed citations, for the purposes of
performing systematic searches.
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Commentary

This study was an addition to existing
literature — specifically articles the authors
consulted by Lu (2011) and Keepanasseril
(2014), which merely listed and described tools
— in that the authors analyzed the functionality
of tools using a detailed set of criteria and a
validated search as a control. While it turned
out that the third-party tools examined are not
suited to use for systematic searching, they
may be useful for other search enhancements.
The authors state that these tools “are
beneficial as they give immediate, dynamic
visual assessment of relationships between
authors, topics and term hierarchies, etc. in the
bibliographic data, giving a strong starting
point in evaluating and selecting literature to
include in a systematic search” (p. 679). For
example, in 2010 Kristine Ogden outlined
several aspects of the tools HubMed and
Quertle which helped her in clinical searches: a
citation finder which pulls PubMed records for
citations in a bibliography; the ability to run a
PubMed search automatically on other sites
such as GoogleScholar; the use of natural
language to find relevant citations; and
separate tabs for keyword search results and
citations. She also appreciated the clean user
interfaces of these tools.

Furthermore, this paper makes an important
contribution toward supporting medical
librarians and others who work with
systematic reviewers, in showing the crucial
importance of the systematic searching that
underlies such reviews. It also gives librarians
a framework for helping systematic reviewers
assess third-party tools to help with those
searches.

For this evidence summary, methodologies
were systematically assessed using Glynn's
critical appraisal checklist (2006). The checklist
was designed to evaluate population-based
studies, and so some of its criteria did not
apply to this study, but it does focus on
freedom from bias and representativeness of
the subjects studied. In this instance, one
question is whether there are more effective
third-party tools for systematic searching
which may not be freely available, but rather
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exist behind pay walls — could including them
have changed the results? Also, there may be
excellent tools that were designed for specific
clinical areas which were excluded from this
study. In Table III the authors list excluded
third-party tools, which could prove a resource
for future analysis.

Furthermore, in addition to listing closed
projects and dead links, Table IV lists
potentially relevant third-party tools and sites
under construction. The authors are not
denigrating the third-party tools they tested (in
fact, they mentioned wanting to re-test them,
and entries in Table IV may be a starting
place). Future methodological advances may
contribute to the creation of systematic
PubMed search tools. As described in
Gonzalez et al. “computational methods
contribute...by bringing knowledge from
literature, either extracted or curated, together
with high-throughput data sets, to identify
both known and new relationships” (2016, p.
39). While the context for such computational
methods relates to text and data mining, there
is every reason to expect that they may
eventually contribute to systematic analysis of
PubMed citations such as Wildgaard and Lund
seek.
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