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LETTER TO THE EDITOR

Use of text mining tools in the development of m
search strategies — Comparison of different
approaches

We would like to comment on the article by Paynter et al.
[1], who presented a prospective comparison of evidence
synthesis search strategies with and without text mining tools
(TMTs). The authors cite our research [2—4] and state that
their study ‘“expands on Hausner et al.’s previous work”,
implying that the approaches applied were similar. However,
we would like to note some key differences and refer to both
the article [1] and their underlying full report [5].

We would like to first note that we welcome research on
the use of TMTs in the development of search strategies.
The Institute for Quality and Efficiency in Health Care (IQ-
WiG) has been using TMTs for more than 10 years (first
TM [6] in R, then WordStat [7]) and the results of our
research and our experience in daily practice shows that
TMTs can support the development of high-quality search
strategies. IQWiG’s development and testing processes
are based on the methodological standards for the develop-
ment of objectively derived study filters [4,8].

Two IQWiG studies published in 2015 and 2016 (retro-
spective review based on 13 topics [2]; prospective review
based on five topics [3]) showed considerably better results
for TMTs than the study by Paynter et al. In our view, this
finding can be explained by various factors differences in:
1) the selection and application of the TMTs, 2) the expe-
rience of the information specialists involved, and 3) the
test set used for the text analysis.

1. Selection and application of TMTs

Our main point is that in the above study [1], the selection
of the TMT tool and its application varied. Information spe-
cialists could choose one or more TMTs from the following
predefined list: AntConc, PubReMiner, MeSH on Demand,
and Yale MeSH Analyzer. The underlying full report also lists
Carrot2 and VOSviewer, which are not mentioned in the
article [1].

It was up to the information specialists to determine which
TMTs were used, at which point in the search strategy devel-
opment TMTs were applied, and how the search terms were
chosen. The authors explain this by stating that no ““best prac-
tice” methods were available. In contrast, IQWiG’s guidance
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on TMTs (see supplementary data in [2]) supports the infor-
mation specialists in their selection of search terms. For
example, the guidance specifies that, as a rule, all citations
from the test set should be found using both the free-text terms
and the keywords. This is a very conservative approach, but
leads to search strategies with high sensitivities.

2. Experience with TMTs

Information specialists with long-term experience in in-
formation retrieval (6 to 15 years) were involved in the
study by Paynter et al. However, the following statements
in Appendix C of the full report [5] indicate that some
had only limited experience with TMTs:

“I found PubReMiner to be extremely helpful ...
(once I figured out my method) in identifying
MeSH terms and keywords.”

“PubReMiner—Still had to generate a PubMed query.
I tried to build a query using my seed set of articles
with their PMIDs, but this didn’t work (or I couldn’t
get this to work)”.

“Once I realized that I could export the PMID list
from Ovid in spreadsheet format, and then copy
and paste the PMID column from the spreadsheet
into PubReMiner, it became even easier and faster.”

“Time was added to search process to tweak and trou-
bleshoot issues related to constraints of the TMTs ...”

The better results shown for TMTs in IQWiG’s studies
might at least partially be explained by the greater experi-
ence of IQWiG’s information specialists with TMTs. For
example, before the start of a project they are provided
with detailed guidance on how to use these tools. In addi-
tion, two IQWiG information specialists are responsible
for the maintenance, implementation and further develop-
ment of TMTs as well as the training of other staff members.

3. Test set for the text analysis

A text analysis can only be as good as the underlying data,
the test set (called ‘““seed citations” or “‘seed set” in [1]) some
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details on the test sets are presented in the full report [5], but
these raise questions: The number of citations for the text anal-
ysis appears to be sufficient (11 to over 100 citations per
report). However, some statements by the information special-
ists involved indicate that some of the citations were not suf-
ficiently representative and may not have completely
covered the research question. For example:

“It was difficult to determine how representative the
known citations were of the topic area”

“The citations may have been a little broad, but
generally seemed good”

“I had to add a number of terms that were not iden-
tified through TM, probably because there were so
few seed citations”.

Particularly in the case of complex research questions, it
is thus doubtful whether citations on all interventions were
found in the test set. In this case, there is a risk that the text
analysis did not reflect the entire research question.

IQWiG makes a substantial effort to systematically
generate a representative test set at an early stage in a proj-
ect. A search is conducted for systematic reviews on the
topic under investigation. The quality of information
retrieval in these reviews is assessed, and the citations
included are then used as the basis for the text analysis.
In addition, for each search strategy, it is checked whether
the available citations from the test set are found. Citations
not found are followed-up and if necessary, the strategy is
adjusted or it is documented why they were not found.

4. Publication of further information

We would like to ask the authors to publish further infor-
mation. This concerns in particular the search strategies
(including numbers of hits). This would help to reproduce
the study results.

In addition, the publication of the citations of the test
sets and the reference standards would be useful. This
information could be made available in the form of
PMIDs. The following questions, which were not further
investigated in the study by Paynter et al., could then be
answered:

e Are the citations from the test set found with the TMT
search strategy?

e If citations from the reference standard were not
found, which search block was responsible?

5. Summary

In the study by Paynter et al., the expectations of TMTs
were perhaps too high. The hope that, without (much) prior

experience and guidance, TMTs would produce high-
quality search strategies with a few clicks was not fulfilled.
This is in line with our experience. The use of TMTs alone
is not in itself a sign of quality. The selection of a suitable
test set forms the basis for a high-quality analysis using
TMTs. In addition, the routine use of TMTs requires
some practice, this should be taken into account when spec-
ifying information retrieval processes.

Thus, we disagree with the authors’ conclusion that
TMTs are “not ready to be used as the sole process for
developing SR searches”. In our opinion, if the precondi-
tions outlined above are met, TMTs can produce high-
quality search strategies.

6. Outlook

For TMTs to become a valuable support for information
specialists in their daily work, further steps are needed.
First, the TMTs shown to be useful in previous studies
should be documented. Second, a consensus should be
reached on how search terms are selected (e.g., using cut-
offs). In our opinion, it only makes sense then to conduct
further studies. Like Paynter et al., we see the need for
further research on the evaluation of test sets with regard
to representativeness. The goal is to develop a evaluation
tool for this purpose.
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Reply to Hausner et al. Re: use of text mining ‘T‘
tools in the development of search
strategies—comparison of different approaches

We thank Hausner et al. for their commentary and reply
to each of their points below.

1. Hausner et al. Point 1: selection and application of
text-mining tools

We are happy to agree it is entirely possible that our
team would have achieved similar results if we had access
to either of the fee-based software packages (i.e., SimStat/
WordStat or the R Text Mining Package) used by Institut
fiir Qualitat und Wirtschaftlichkeit im Gesundheitswesen
(Institute for Quality and Efficiency in Health Care) infor-
mation specialists in their research along with their training
and support [1—3].

Our interest lay in expanding the research base in this field
by exploring the use of free text-mining tools (TMTs) avail-
able to evidence synthesis searchers and testing their perfor-
mance on simple and complex topics (simple = one
indication, one treatment clinical topics; complex = every-
thing else) in a ‘real world’ environment, that is, in which
searchers only have access to free tools for which no best-
practice guidance currently exists [4,5]. In our study, for
both processes, the recall was generally very high (i.e., we
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are not saying the technology does not work) and perhaps
with standardization, such as Hausner et al. describe, it could
be even higher than our results. This initial foray into a
different set of tools and using the creativity of information
specialists to develop novel methods we hoped would lay
some groundwork for future studies that may indeed estab-
lish best practices for these individual tools. Please observe
our recently published short pros and cons article for more
details on using TMTs [6].

Our current research project is creating a user-friendly,
comparative guide to search tools listed on the SR Toolbox
website. Using standardized criteria we are evaluating
availability, usability, and performance, along with
providing some usage tips and tricks with the results pre-
sented in an easy-to-understand graphic. With so many
tools available but often too little time to try them out,
we hope our fellow information specialists will find this
guide useful.

2. Hausner et al. Point 2: experience with TMTs

We agree that the experience with TMTs and ongoing
professional support are important ingredients in their suc-
cessful use. We count ourselves among those evidence syn-
thesis searchers who are not located in such an environment
and thus wanted to investigate the performance of tools
available to us and whether the time to learn a new tool
paid off (even with no experience and no best-practices
guidance available). We hope our brief comments have
been useful to others regarding what works and what
does not work so well.

3. Hausner et al. Point 3: test set for the text analysis

We agree that a representative seed set of citations is
critical for generating a more accurate analysis. To our
knowledge, there has not been any research on the effect
of an unrepresentative (biased) seed set of citations on
the development of searches. With the likely increase in
the use of search tools, attention to this issue is critical in
our opinion and the development of a risk of bias tool
would be most welcomed.

4. Hausner et al. Point 4: publication of further
information

The requested information would indeed make an inter-
esting additional study; however, we did not systemati-
cally collect these, so are unable to provide them. This
area of research would potentially benefit from the use
of a standard dataset of search strategies and relevant ci-
tations, such as that created by Scells et al. [7], which
could be used across evaluations to give more consistent
results.
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