Check for
updates

ELSEVIER

Journal of Clinical Epidemiology 166 (2024) 111201

Journal of
Clinical
Epidemiology

COMMENTARY

Searching a methods topic: practical challenges and implications for
search design

Julian Hirt®™°, Hannah Ewald’, Matthias Briel™°, Stefan Schandelmaier""*

“Department of Clinical Research, University Hospital Basel, University of Basel, Basel, Switzerland
®International Graduate Academy, Institute of Health and Nursing Science, Medical Faculty, Martin Luther University Halle-Wittenberg, Halle (Saale),
Germany
“Department of Health, Institute of Nursing Science, Eastern Switzerland University of Applied Sciences, St.Gallen, Switzerland
YUniversity Medical Library, University of Basel, Basel, Switzerland
°Department of Health Research Methods, Evidence, and Impact, McMaster University, Hamilton, Canada
'MTA—PTE Lendiilet "Momentum" Evidence in Medicine Research Group, Medical School, University of Pécs, Pécs, Hungary

Accepted 24 October 2023; Published online 30 October 2023

1. Introduction

Researchers may review the methodological literature
(perform a "methods review") for different reasons: to inform
the choice of methods when designing a study (e.g., diag-
nostic study, adaptive trial); to identify solutions for method-
ological challenges when conducting a study (e.g., slow
recruitment) or analyzing the results (e.g., handling missing
data, data visualization); to find material for teaching or
consulting (e.g., nontechnical explanation, worked
example); or to inform methodological research (e.g.,
compare different methods, develop methods guidance).

Performing a methods review can be challenging and
guidance remains unavailable [1—4]. With this commen-
tary, we aim to raise awareness about common challenges
that reviewers addressing methods topics may encounter
during the search process. We present a case study to illus-
trate common challenges, suggest solutions, and discuss
research needs.

2. Case study: a review of “methods guidance”

We recently conducted a review to understand better the
different types of methods guidance articles for health
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researchers [1]. We initially aimed to include a random
sample of 100 journal articles published between 2010
and 2020. Articles were eligible if they provided guidance
for understanding, applying, reporting, or assessing health
research methods. Together with an information specialist,
we developed a Boolean search string (i.e., combining
search terms with “and” and “or’’), aiming for an accept-
able compromise between high sensitivity (i.e., identifying
a large proportion of relevant articles) and feasibility (i.e.,
retrieve a number of records that a small team can screen
such as 10,000). We planned to apply versions of the search
string to MEDLINE (Ovid), Embase (Elsevier), and Psy-
cINFO (Ovid) and deduplicate the results.

We started with analyzing the terminology and metadata
of a seed sample, a convenience sample of 45 methods
guidance articles that were all included in MEDLINE
(Appendix 1). To identify index terms and expressions
related to “guidance’ (e.g., tutorial, guide*, recommend*,
best practice), we reviewed Medical Subject Headings
(MeSH) terms and author keywords using the PubMed Pu-
bReMiner [5] and Yale MeSH analyzer [6] and reviewed
the titles and abstracts of the seed articles. In addition,
we reviewed the search terms included in published filters
for "guidelines" (all developed primarily for clinical prac-
tice guidelines) listed in the The InterTASC Information
Specialists’ Sub-Group Search Filter Resource [7]. Using
index terms and expressions related to ‘“‘guidance”, we
drafted a search string for MEDLINE (Ovid), executed
the search, and evaluated the results in two ways: First,
we screened 200 abstracts (sorted by date added to MED-
LINE, “entry date”, showing the most recent articles first;
currently the only sorting available for large number of
hits), reviewed irrelevant records, and identified irrelevant
or highly unspecific terms (e.g., ‘“‘standard*”’) that we drop-
ped or modified in the next version of the search string.
Second, we compared the search results to our seed sample,
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What is new?

Key Findings

e Searching a methods topic (e.g., “risk of bias”,
“subgroup analysis™) in biomedical bibliometric
databases (e.g., MEDLINE, Embase) can be chal-
lenging and guidance is missing

e We illustrate key challenges such as the lack of fil-
ters for method papers, suboptimal indexing, and
highly variable terminology and reporting

What this adds to what was known?

e We discuss pragmatic solutions such as starting the
search process with selected journals; anticipating
lower-than-usual sensitivity and precision of index
terms; consulting with methods experts and chat-
bots to identify relevant search terms

e We identified research needs including a typology
for methods papers; methods-specific index terms;
reporting standards; and assessing the usefulness of
citation-based searches and machine learning in
the methods context

What is the implication and what should change

now?

e The proposed solutions may be helpful for health
researchers, methods reviewers, information spe-
cialists, and others who search a methods topic

identified articles that the search had missed, and reana-
lyzed those to identify additional expressions (e.g., “‘ela-
bor*’’) that we added to the next version of the search
string. After repeating the process several times, the num-
ber of hits remained as high as 876,395 hits (see
Appendix 2 for the final version of the search string). We
screened the first 500 hits (again ordered by entry date),
identified 18 potentially relevant articles of which we
screened the full texts, and identified only one relevant
methods guidance article. With an estimated number of
around 500 records needed to screen to find one relevant
article, screening a random sample of 10,000 records might
have yielded only 20 instead of the 100 articles needed. We
considered combining our search string with a filter for
“methods” or ‘“‘research methodology”. Such a filter, how-
ever, is currently not available [7]. Given the low specificity
of terms related to “methods”, we suspected that it would
be too difficult to develop a useful filter. Therefore, given
the great number of records needed to screen to find a rele-
vant study, and the lack of a filter for “‘methods”’, we aban-
doned our original plan.

In a second attempt, we changed our sampling strategy
from random to purposeful, now focusing on the 100 most

recent guidance articles published in journals that
frequently publish methods guidance. Also, we limited
the search to the year 2020 (with the option to add more
years if needed to achieve the sample size of 100). To iden-
tify relevant journals, we screened the websites of six high-
impact clinical journals for journal-defined sections, article
types, or series that include methods guidance. We included
four journals (the British Medical Journal, Annals of Inter-
nal Medicine, Journal of the American Medical Associa-
tion, and Public Library of Science Medicine) that
yielded 29 methods guidance articles published in 2020
and excluded two journals (The New England Journal of
Medicine, The Lancet) that did not include relevant sec-
tions, article types, or series. In addition, we applied our
search strategy (Appendix 2) to eight methodology-
oriented journals (Statistics in Medicine, BioMed Central
Medical Research Methodology, Journal of Clinical Epide-
miology, International Journal of Epidemiology, European
Journal of Epidemiology, American Journal of Epidemi-
ology, Epidemiology, and BioMed Central Trials), resulting
in 741 records to screen for the year 2020 and yielding 76
additional methods guidance articles. Because the total of
105 methods guidance articles was greater than our mini-
mum of 100, we did not widen the search and proceeded
with the review. The results suggested that methods guid-
ance articles are a highly heterogeneous type of articles
with no standards regarding the development process, re-
porting, and disclosure of conflicts of interest. In the discus-
sion, we acknowledge limitations regarding generalizability
due to the arbitrary sample [1].

The case study illustrates challenges that may affect
many searches for a methods topic. We encountered similar
challenges when we reviewed the topics "subgroup anal-
ysis" [8], "feasibility checklists" [9], "strategies to obtain
individual participant data" [10], or "handling missing
outcome data" [11]. Other groups have mentioned similar
challenges for topics including ‘‘heterogeneity of treatment
effects” [12] and “competing risks” [13]. Also, the cura-
tors of the (now discontinued) Cochrane Methodology Reg-
ister [14], the Core Outcome Measures in Effectiveness
Trials database [15], and the Online Resource for Recruit-
ment research in Clinical trials [16,17] acknowledged

challenges when searching for a methods topic.

In Table 1, we identify specific challenges and discuss,
based on our experience, implications for search design
and research needs.

3. Distinguishing methods papers from other papers is
difficult

Both methods paper and study reports typically include
methodological expressions (e.g., “‘randomized controlled
trial’) in the title, abstract, and sometimes author keywords
and index terms. Therefore, searches for methods that are
applied in many studies (e.g., “‘subgroup analysis’’) may
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Table 1. Challenges when searching a methods topic, suggestions for search design, and suggestions for research and development

Issue

Suggestions for search design

Suggestions for research and development

Distinguishing methods papers from other
papers can be difficult, filters remain
unavailable

Methods-specific index terms may be
missing, suboptimal, or applied
inconsistently

Many alternative expressions for a
methods topic

Abstracts may be brief, unstructured, or
missing

Little is known about citation searching in
the methods context

- May begin with and consider restricting
searches only to methods-oriented
journals

- Consider methods-specific databases

(e.g., LIGHTS, Core Outcome Measures

in Effectiveness Trials, ORRCA)

Consider frequency-based best-match

ordering of references (e.g., PubMed'’s

“sort by: Best match’’)

- Consider machine learning (ML)—sup-
ported screening tools

Consider searching both MEDLINE and
Embase since each provide different
methodological index terms

Scrutinize appropriateness of index
terms together with a methods expert
(questionable definition and lack of
alternative terms - > risk of inappro-
priate and inconsistent use)

Run searches with candidate index
terms to develop sense of appropriate
use (lots of irrelevant articles - > risk of
low precision)

Review index terms used in a sample of
relevant articles to develop sense of
consistency (inconsistent use - > risk
of low sensitivity)

Expect a potentially large number of
alternative expressions

- Approach different content experts (one
alone may not be enough) to identify the
most common alternative expressions
Analyze the terminology of a diverse set
of key publications

Expect clustering of terms by academic
discipline (e.g., epidemiology, statis-
tics, psychology, oncology)

Plan, to allow adequate time to identi-
fying relevant expressions

Compared to searches of clinical topics,
Expect lower sensitivity of both Boolean
search strings and ML-supported
searches

Expect a greater proportion of full texts
needed to be screened to identify a
relevant study

Try citation searching, also as a source
for additional search terms

Look out for common references

Be aware that methods papers may lack
relevant references due to the chal-
lenges discussed in this commentary

- Typology of methods papers to inform
clear labels in titles and abstracts

- Assess the performance of ML to
distinguish methods papers from other
papers

Database publishers may consider the
addition of more methodological index
terms

Database publishers may review
whether existing methodological index
terms are being applied consistently
and appropriately

Development of a thesaurus for meth-
odological concepts to allow identifica-
tion of alternative expressions

- Investigate usefulness of ML-supported
search tools applied to titles and
abstracts in the methods context

- Typology of methods papers to inform
clear labels in titles and abstracts
Guidance for reporting abstracts of
methods papers

Investigate sensitivity of citation
searching in different methods contexts

Abbreviation: ML, machine learning.

yield mostly study reports. Frequency-based best-match
ordering may sometimes be useful. For instance, a search
of “subgroup analysis” in PubMed yields more than
188,000 papers and mostly study reports; using PubMed’s

“sort by: Best match” moves many methods papers to
the top of the list. Another good example is ““P-value”.
Formal filters for methods papers are not available, neither
as a feature of the search interfaces PubMed, Ovid, or
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Embase.com nor as an externally developed filter [7]. Ma-
chine learning (ML) supported approaches, including
screening tools designed for systematic reviews [18], could
fill that gap. The Core Outcome Measures in Effectiveness
Trials working group reported a positive experience with an
ML model trained to rank the results of a search for “core
outcome sets” by relevance (i.e., sort the results by rele-
vance and show papers that are likely to be relevant first).
The ranking allowed the reviewers to stop after screening
25% of the references, saving 62.5 hours of screening time
[16]. It should be noted, however, that ML-supported
searches may be associated with new challenges such as
deciding when a training dataset is of sufficient quality
and agreeing on thresholds for stopping the screening pro-
cess [19]. Future studies could evaluate the performance of
ML specifically to distinguish methods from nonmethods
papers or distinguish different types of methods papers
(which would require a typology of methods papers which,
to our knowledge, is not available yet). Another (untested)
approach—as applied in the case study—would be to
restrict the search to methods-oriented journals. Finally,
one could search methods-specific databases that are avail-
able for some topics including patient recruitment [16],
core outcome sets [15], reporting guidelines [20], and
methods guidance [21,22].

4. Methods-specific index terms may be missing or
applied inconsistently

The indexing systems of MEDLINE (MeSH) and Em-
base (Emtree) provide, in principle, solutions for distin-
guishing methods papers from other articles. One is using
index terms that directly express "methods" such as the
MeSH term “Epidemiologic Methods". Another is adding
the suffix "as topic" to index terms such as "Clinical Trial
as topic". Another option in MEDLINE (not Embase) is
to attach subheadings to index terms such as "Clinical
trial/methods" or "Clinical trial/statistics and numerical
data". Yet another solution is to use methods-specific index
terms such as "sample size". For many important topics,
however, specific index terms remain unavailable or seem
suboptimal (Table 2). One example is the topic “blinding”
for which the MeSH system provides two terms, ‘“Single-
Blind Method” and ‘“Double-Blind Method”, that seem
too narrow for many papers addressing blinding (e.g., value
of blinding, methods for blinding) and have been described
as potentially misleading [23]. A general term for ‘““blind-
ing” is not available, nor included as an alternative term
for another MeSH term (i.e., a search in PubMed for
“blinding” does not automatically map to another MeSH
term). We note, the Emtree system seems to provide more
methods-specific index terms than the MeSH system
(Table 2).

When appropriate or related index terms are available,
they may not be added consistently to the database record

of corresponding methods papers. Of the 105 guidance ar-
ticles included in the case study, only 40 were indexed with
terms expressing or related to “guidance” such as “Check-
list” or with the subheading *‘/standards” [1]. ‘“Methods
guidance” is an example of a concept for which MeSH
or Emtree currently do not provide corresponding specific
index terms. The use of nonspecific terms such as “‘stan-
dards” (as floating subheading or as search term) may
retrieve many irrelevant articles. Another potential issue
is that MeSH terms developed for methods papers (e.g.,
“Clinical Trials as Topic™) are sometimes incorrectly
applied to primary studies.

In summary, according to our experience, search strate-
gies that are primarily based on index terms may not pro-
vide an acceptable sensitivity and precision for
identifying methods papers. Hence, author-generated ex-
pressions in the title, abstract, and author keywords may
be particularly relevant in the methods context. A sugges-
tion for database publishers is to review, ideally together
with methods experts, current approaches to indexing
methods papers.

5. Many alternative expressions for a methods topic

Methodological terminology can be highly variable. For
instance, the titles and abstracts of the 105 articles in the
case study included 36 different expressions for ‘“‘guid-
ance” including nonspecific terms such as “‘best practice”
or “how to” [1]. Another challenge is that different aca-
demic fields may prefer different expressions for the same
concept. For instance, regarding the concept ‘‘effect modi-
fication”, epidemiologists may prefer ‘“‘subgroup effect” or
“heterogeneity of treatment effects”, statisticians ‘‘interac-
tion”, psychologists “moderation”, and oncologists “‘pre-
dictive factor”. Creating a comprehensive list of
alternative expressions and considering different academic
fields seems a crucial step in the design of a sensitive,
text-based search for a methods topic. The downside of
text-based searches, as illustrated in the case study, is that
the development process may require many iterations
(e.g., to identify alternative expressions and test their added
value) and the search results can be highly imprecise.

A comprehensive thesaurus of alternative methodolog-
ical expressions is currently not available [24]. Index terms
in MEDLINE and EMBASE, if available, provide one po-
tential source of alternative expressions (“‘entry terms” in
the MeSH system, ‘“‘synonyms” in the Emtree system).
Also, we are currently developing a thesaurus specifically
for methods topics as part of the controlled vocabulary of
the Library of Guidance for Health Scientists [22].
Emerging new techniques to identify new sources might
be chatbots such as ChatGPT or Google Bard (try “What
are synonyms for effect modification?’’); double-checked
by a methods expert within the review team, chatbots
may quickly identify many relevant alternative expressions.


http://Embase.com

J. Hirt et al. / Journal of Clinical Epidemiology 166 (2024) 111201 5

Table 2. Important methodological concepts with no corresponding index terms in MEDLINE or Embase. Checked in August 20237

Topic MeSH vocabulary (MEDLINE) Emtree vocahulary (Embase)

Reporting guideline No Candidate term (reporting)

Subgroup analysis/effect modification No Candidate terms (both subgroup analysis
and effect modification)

Applicability/generalizability No Candidate terms (both applicability and
generalizability)

Heterogeneity No Candidate term

Diagnostic accuracy No Yes

Meta-research No No

Hypothesis testing No Candidate term

Qualitative analysis No Yes

Sensitivity analysis® No Yes

Missing data No Candidate term

Random error No Yes

Individual participant data No Candidate term

Family-wise error rate No Yes

Statistical significance No Yes

P value No Yes

Causal inference

Only broader ‘‘Causality”

Candidate term

Directed acyclic graph No Yes

Validity Alternative term for "Reproducibility of Yes
Results"

Reliability Alternative term for "Reproducibility of Yes
Results"

Bayesian analysis
Hazard ratio No

Surrogate endpoint
Blinding

Estimand No

Alternative term for "Bayes Theorem"

Alternative term for "Biomarker"

Only narrower “‘Single-Blind Method'" and
Double-Blind-Method”

Alternative term for "Bayes Theorem"
Yes
Candidate term

Only narrower “‘Single-Blind Procedure”,
Double-Blind-Procedure’, and Triple-
Blind-Procedure”

Candidate term

@ MEDLINE may introduce new MeSH terms annually and Embase new Emtree terms several times per year.
b Not to be confused with the MeSH terms “sensitivity and specificity’ that refers to measurement but not to the different concept “‘sensitivity

analysis”.

6. Abstracts may be brief, unstructured, or missing

In contrast to study reports that usually include an ab-
stract with the sections Introduction, Methods, Results,
and, Discussion and provide a clear objective, abstracts of
methods papers may not follow a specific structure. There
are no published formal reporting standards for methods
papers [20]. Of the 105 methods guidance articles included
in the case study, 44 had a structured abstract, 45 an un-
structured abstract, and 16 no abstract. Structured abstracts
are preferable from a searcher’s point of view because,
similar to a checklist, they are likely to increase the amount
of information and consistency across journals. Missing or
unstructured abstracts increase the risk that reviewers, but
also ML-powered approaches, miss relevant articles.

Another challenge in the methods context can be titles de-
signed to stimulate interest rather than clearly expressing
the focus of a paper such as “Clinicians are right not to like
Cohen’s k” [25] or “Why carve up your continuous data?”’
[26]. Such titles are difficult to retrieve. A reporting guide-
line could support the retrieval of methods papers through
harmonizing the structure of abstracts and make the titles
of methods papers more consistent.

7. Citation searching may yield additional articles and
search terms

Preliminary evidence suggests that citation searching
adds value to most systematic reviews [27]. Therefore,
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and given the challenges associated with Boolean search
strings, citation searching may be useful in the methods
context. In our case study, for reasons related to our sam-
pling strategy, we did not screen references (backward cita-
tion searching) or citing articles (forward citation
searching). We noted, however, that eight of the 13
included reporting guidelines shared a common reference.
[28] In a systematic search for reporting guidelines,
screening the articles that cite that common reference could
be an efficient approach. A strength of citation searching is
that it mitigates the aforementioned challenge of heteroge-
neous terminology and also provides a potential source of
additional search terms. A potential caveat is that the au-
thors of methods papers, due to the challenges outlined in
this commentary, may miss relevant references. Conse-
quently, the sensitivity of citation searching in a methods
review may be lower than in a systematic review of a clin-
ical topic. More research is needed to better understand
citation searching in the methods context.

In summary, we have highlighted that searching a
methods topic in general biomedical databases can be asso-
ciated with a number of challenges. Although the individual
challenges are not specific to the methods context, if they
occur together, as in our case, they can result in searches
with poor sensitivity and precision. Reviewers addressing
methods topics and information specialists who design a
search strategy should be aware of the challenges; may
adjust their expectations regarding sensitivity and preci-
sion; anticipate extra time for identifying alternative ex-
pressions, consulting with methods experts, and screening
full texts; and be open to experimenting with citation search
and ML. More research is required to improve the retrieval
of methods papers.
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