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Abstract

Purpose: Medical education literature has been found to lack key components of scientific reporting, including adequate descriptions of literature searches, thus preventing medical educators from replicating and building on previous scholarship. The purpose of this study was to examine the reproducibility of search strategies as reported in medical education literature reviews.

Cited Here...: The authors searched for and identified literature reviews published in 2009 in Academic Medicine, Teaching and Learning in Medicine, and Medical Education. They searched for citations whose titles included the words “meta-analysis,” “systematic literature review,” “systematic review,” or “literature review,” or whose publication type MEDLINE listed as “meta-analysis” or “review.” The authors created a checklist to identify key characteristics of literature searches and of literature search reporting within the full text of the reviews. The authors deemed searches reproducible only if the review reported both a search date and Boolean operators.

Cited Here...: Of the 34 reviews meeting the inclusion criteria, 19 (56%) explicitly described a literature search and mentioned MEDLINE; however, only 14 (41%) also mentioned searches of nonmedical databases. Eighteen reviews (53%) listed search terms, but only 6 (18%) listed Medical Subject Headings, and only 2 (6%) mentioned Boolean operators. Fifteen (44%) noted the use of limits. None of the reviews included reproducible searches.

Cited Here...: According to this analysis, literature search strategies in medical education reviews are highly variable and generally not reproducible. The authors provide recommendations to facilitate future high-quality, transparent, and reproducible literature searches.

In the last decade, medical education has been increasingly recognized as a discipline of scientific inquiry that has the potential to affect the outcomes of learners and ultimately their patients.1–3 With this recognition has come a call for the publication of rigorous, scientifically sound, outcomes-based inquiry that is equivalent in quality to clinical research.4–7 However, some recent researchers have concluded that the medical education literature lacks the “essential elements of scientific reporting,”8 thus inhibiting the ability of medical educators to replicate and build on previous scholarship.9–11

Because, as Cook and colleagues9 write, scholarly innovations do “not appear from thin air; they must build on prior work,” this analysis focuses on the reporting of search strategies in medical education reviews, which, as defined by PubMed, include articles that examine published materials on a subject. Prior research in the clinical realm has examined the reporting of search strategies in clinical reviews,12 and guidelines for the scientific reporting of search strategies for clinical studies are also available.10 Our examination of the medical education literature via a literature search reveals that no similar guidelines for literature search reporting are available for medical education reviews. In this analysis we seek both to characterize the reporting of literature searches in recent medical education reviews and to make recommendations for conducting and reporting high-quality, transparent, and reproducible searches.
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Method

In this study we examined literature reviews from three key academic medical education journals: Academic Medicine, Teaching and Learning in Medicine, and Medical Education. We selected these journals because they focus on medical education research, are indexed in the MEDLINE database, and are included in Journal Citation Reports. To locate medical education reviews in these three publications, we searched MEDLINE via PubMed on May 21, 2010, using the following search strategy:

(meta-analysis[pt] OR review[pt] OR meta-analysis[ti] OR systematic literature review[ti] OR systematic review[ti] OR literature review[ti]) AND (“Acad Med”[Journal] OR “Med Educ”[Journal] OR “Teach Learn Med”[Journal])

This search strategy indicates that we queried the MEDLINE database to retrieve citations indexed by the National Library of Medicine (NLM) that met the following criteria:

 * their publication type (pt) was “meta-analysis” or “review,” or

 * their citations contained any of the word groups “meta-analysis,” “systematic literature review,” “systematic review,” or “literature review” within the citation title (ti), and

 * they were found in the journals Academic Medicine, Medical Education, or Teaching and Learning in Medicine.




The Boolean operator “OR” expanded our search while the operator “AND” limited it.

We further limited our search to reviews published in 2009, the most recent year for which all reviews would have been indexed. We managed and shared citations using RefWorks (Bethesda, Md). Two of us (L.A.M. and N.H.T.) retrieved and examined the full text of all the items cited. We created a checklist (List 1) to identify the presence or absence of key characteristics of literature searches and of reports of literature searches. Two of us (L.A.M. and N.H.T.) independently completed the checklist for all reviews and then compared results. We agreed unanimously on the presence or absence of all characteristics. We (L.A.M., N.H.T., S.L.K.) considered the literature searches to be reproducible only if Boolean operators and a search completion date (day/month/year) were present in the review.
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Results and Discussion

Thirty-six reviews met the search criteria. We retrieved 27 (75%) of them from Academic Medicine,13–39 1 (3%) from Teaching and Learning in Medicine,40 and 8 (22%) from Medical Education.41–48 Two of the articles were commentaries (both from Academic Medicine), and thus we excluded them from this study.38,39 Of the remaining 34, over half (19 [56%]) explicitly described a literature search (Table 1).17,19,24,26,28–31,35,36,40–45,47,48 Notably, the other 15 (44%), although designated as reviews by NLM criteria, did not explicitly describe a literature search.

[image: Table 1]Table 1 34 Articles Meeting the Inclusion Criteria for a Study of Reviews Published in Academic Medicine, Teaching and Learning in Medicine, and Medical Education in 2009



All 19 reviews reporting literature searches explicitly mentioned the use of a database (MEDLINE in all cases). Three listed only one database17,30,35 (MEDLINE), even though research shows that no single database provides comprehensive coverage of all medical education literature.8,49,50 Although it indexes approximately 5,000 journals, MEDLINE primarily indexes biomedical journals and therefore may not include all journals that publish articles on medical education research, such as the Journal of Graduate Medical Education or the Journal of the International Association of Medical Science Educators. In the future, MEDLINE may include these journals, but at this time searching other databases is necessary to retrieve citations to articles from these publications. Additionally, MEDLINE does not index alternate publication types such as books, dissertations, and reports; for example, reports published by the Association of American Medical Colleges are indexed in the Education Resources Information Center (ERIC) database, but not MEDLINE. Therefore, medical education researchers should search multiple databases to ensure comprehensive retrieval.51

The most common databases named in the reviews that reported searches of multiple databases were ERIC and CINAHL (both mentioned by eight reviews26,28,29,31,36,40–42). Less than half (14 [41%]) also reported searches of nonmedical databases such as ERIC or Web of Science (List 2).19,24,26,28,29,36,40–45,47,48 A minority of reviews named resources such as PsycINFO (which covers psychological literature),24,41,42 ISI Web of Knowledge,19 Google,43 or Scopus40—all of which provide broad coverage of areas such as the social sciences and engineering. Additionally, one review19 listed ABI Inform, a business literature database. Using a variety of databases, including those not focused exclusively on medicine, provides medical education researchers a multidisciplinary lens to view and build on educational concepts in other arenas, such as business or law. Therefore, we recommend strongly that medical education researchers search a variety of relevant databases to ensure comprehensive searches.

[image: List 2]List 2 Databases Searched in Medical Education Reviews in Academic Medicine, Teaching and Learning in Medicine, and Medical Education, 2009



Reporting search terms is essential for search reproducibility and judging search completeness.10 This study revealed that even though all 19 reviews describing a literature search strategy did include search terms, the reporting of these search terms was highly variable. Six (18%) of the reviews19,28–30,36,48 reporting search terms stated that the authors used words from the Medical Subject Headings (MeSH), a controlled vocabulary that has been hailed as a powerful tool for generating unambiguous searches of the biomedical literature.52 MeSH terms are specialized descriptors that describe MEDLINE-indexed articles. To enable comprehensive searches in MEDLINE, MeSH has a hierarchical structure that is applied in varying ways, depending on the platform used. For example, in MEDLINE searches via PubMed, all MeSH terms are automatically “exploded.” This means that all related, more specific terms are also integrated into the search. For example, a PubMed search using the broad MeSH terms “education, medical” also retrieves citations related to more specific MeSH terms such as “education, medical, graduate.” PubMed's default to explode MeSH facilitates comprehensive searching; however, PubMed's default can be deactivated, which would significantly alter the search. Furthermore, other MEDLINE platforms (e.g., Ovid, EBSCO) control the explode function in their own ways. Thus, for reproducibility, authors must note explicitly whether or not the MeSH terms in their search were exploded.

Searches using MeSH terms alone “often fail to capture the subject requirements of medical education”50; therefore, including key words and their synonyms in a literature search is necessary to ensure comprehensiveness. The failure of searches to uncover important literature relevant to a study may be partially attributed to researchers seeking information on concepts, such as education or new trends, outside the traditional scope of biomedicine. For example, the term “faculty development” is not a MeSH term. Additionally, searching only MeSH terms can fail to retrieve citations to recently published articles. As newly published articles are entered into PubMed, they are initially considered “in process”; that is, the most recent items are being indexed with MeSH and migrated to MEDLINE, which is a subset of PubMed. Therefore, searches using only MeSH terms will not retrieve citations (no matter how relevant) that are not yet indexed. Furthermore, indexing cycles for journals vary. Personal correspondence with the NLM (John Thomas, March 29, 2010) revealed, for example, that the quarterly journal, Teaching and Learning in Medicine, is not indexed in the month that it is published but, rather, several months after publication. Thus, the time delay of applying MeSH terms to this journal's citations means that a PubMed search, using only MeSH terms, would fail to retrieve articles in this journal's most recent issues.

This time gap highlights the necessity for authors to include the date of their search. We found that only one review (3%) reported the date on which the investigators executed their literature search.48 The reporting of a search date enables accurate replication of the search to ensure identical retrieval. Because citations are added daily to databases, a search date clearly demarcates citations that were available at the time of the search. Additionally, the reporting of a search date enables readers to determine the currency of the review10 and helps to clarify inclusion criteria.

As mentioned, MeSH terms are designed specifically for MEDLINE. Although researchers can certainly use MeSH terms to search other databases, these terms may not be the most appropriate in those resources. ERIC, for example, uses its own controlled vocabulary. None of the reviews we examined in this study mention controlled vocabularies other than MeSH. As in searches of MEDLINE, using a combination of key words and each database's own controlled vocabulary is important for ensuring comprehensiveness.51

In addition to carefully selecting search terms, researchers must know how to logically combine search terms, because different combinations can retrieve different sets of articles. Only two (6%) of the reviews we examined for this study listed the Boolean operators that the investigators used in their search strategy.24,28 Boolean operators combine two or more terms using “AND,” “OR,” and/or “NOT.” Analysis of the search strategies used for Cochrane Collaboration reviews showed that 90% of the search strategies studied had at least one error.53 Without clear reporting of the Boolean logic used in a literature search, identifying potential errors (such as those discovered in the analysis of Cochrane reviews53), ensuring a study's validity, and assessing the appropriateness of a project's methods are all impossible.

Fifteen (44%) of the reviews we examined report the use of limits.17,19,24,26,28–32,35,36,40,41,45,47 The most common limits reported were restricting results either to a certain date range or to English-language articles. The use of limits is an important component of honing searches and defining inclusion criteria. Researchers using limits in PubMed should note that, as with the delayed application of MeSH terms, limits are not instantaneously specified for all PubMed citations; rather, they are delayed until the articles are indexed for MEDLINE. For example, when searching MEDLINE via PubMed and applying a limit, such as “review,” a searcher may not retrieve a citation for a review that is present in the database but not yet tagged “review article.” Therefore, when applying limits, ensuring that recent relevant citations are not excluded is important; and, again, explicitly reporting limits used and the date of the search is vital.

Hand searching, which was specifically mentioned in 15 (44%) of the reviews we examined,17,19,26,28–32,35,36,43–45,47,48 can mitigate the inconsistencies of database searching and enable the inclusion of recent articles or journals that are not indexed in the databases searched. Research has shown that, in the clinical realm, hand searching leads to relevant citations that would not otherwise have been found.54 Thus, hand searches are essential for creating a comprehensive search in biomedical and medical education literature.

Previous researchers have recommended clearly identifying the roles of everyone involved in a publication, including any individuals—such as librarians—who design and/or conduct literature searches.10 Five (15%) of the reviews we examined report some degree of involvement of an information professional or librarian,17,19,29,32,35 but only two (6%) clearly identify the specific role of the librarian.29,35 Librarians have specialized knowledge of database structure and information retrieval, and they are well qualified to undertake several tasks, including not only designing and running comprehensive literature searches but also retrieving and managing citations, and writing manuscripts.55 In fact, research has demonstrated that because experienced librarians have superior recall compared with subject experts who are novice searchers, collaborating with them may add value to MEDLINE searches.56 Golder and colleagues57 note that reviews in which librarians participated were more likely to feature complex search strategies and to be well described.

The International Committee of Medical Journal Editors (ICJME)'s Uniform Requirements for Manuscripts Submitted to Biomedical Journals instruct authors to “[i]dentify the methods, apparatus (give the manufacturer's name and address in parentheses), and procedures in sufficient detail to allow others to reproduce the results.”58 Although all three of the journals included in our study recommend that submitting authors follow ICJME guidelines, none of the reviews we examined provided descriptions of their search strategies in enough detail as to be—based on our criteria—reproducible. Most often, the absence of the Boolean operators used to combine search terms and the absence of a specific search date in reporting precluded the ability to reproduce a search. These absences are not unique to medical education: A study of randomly selected meta-analyses in clinical medicine reported that only 6.7% reported a search strategy in enough detail to be reproduced.53

Our study has some limitations. We examined the characteristics of literature search reporting in medical education research reviews; however, we included only three journals focused on medical education research and chose not to include journals such as the Journal of Graduate Medical Education or the Journal of the International Association of Medical Science Educators because they are not indexed in MEDLINE or included in Journal Citation Reports. Clinical literature also includes medical education reviews, but we did not explore articles in these publications. Additionally, this report provides a snapshot of 2009 and may not be representative of earlier (or later) years of medical education research.
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Conclusions

This examination of medical education reviews revealed that literature search strategies in three medical-education-focused journals are of variable quality. Additionally, when reviews report a search strategy, several key elements of the search strategy may be absent, which precludes reproducibility. Comprehensive search strategies and thorough descriptions of those strategies are key to high-quality, transparent, reproducible medical education research.
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List 2
Databases Searched in Medical
Education Reviews in Academic
Medicine, Teaching and Learning in
Medicine, and Medical Education, 2009
Medical

CINAHL

Psycinfo

Embase

HealthStar*

Cochrane Database for Systematic Reviews
Nonmedical

Education Resources Information Center
(ERIC)

Google Scholar

Scopus

Sociological Abstracts

ABI Inform

Women's Studies International

ISI Web of Science

Sodial Sciences Citation Index

Bath Information and Data Services (BIDS)

TimeLit—Topics in Medical Education
Database*

* At this time these databases are no longer available.
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List 1

Checklist of Elements of Literature
Searches in Analysis of Medical
Education Reviews in Academic
Medicine, Teaching and Learning in
Medicine, and Medical Education, 2009

Use of at least a single database
Use of multiple databases

Use of nonmedical databases
Explicit statement of search terms

List of the Medical Subject Headings (MeSH)
used

Explicit statement of search date
List of the Boolean operators used
Explicit statement of search limits
Use of hand searching

Collaboration with an information
professional (e.g., librarian) to support the
search, or coauthorship of an information
professional





OEBPS/images/Original.00001888-201108000-00030.TT1.jpeg
Table 1
34 Articles Meeting the Inclusion Criteria for a Study of Reviews Published in Academic
Medicine, Teaching and Learning in Medicine, and Medical Education in 2009
Ce
info

Use of at Explicit List of the Explicit List of the  Explicit

leasta  Useof  Use of statement Medical Subject statement of _Boolean statement  Use of
single multiple nonmedical of search Headings search date operators of search  hand
Review™". 7o database databases databases  terms  (MeSH)used (ddimmlyy) ~ used limits searching infor

Bernstam et al'?

Dohrenwend '™

Gevitz'®

Goldstein et al'®
Moy gt S 5 55 i

Hyder et al'®

Isaac et al'® v M v v v 4 v

Iyengar et al?®

Joiner?

Kumagai and Lypson

Lam and Lam?*

LeBlanc?* ¥, v 7 J esermacedl

Lieff?s

Lurie et al® N Vv M v v o
Ness et al*’

Padmore et al*® i v v v v v v M
Patow et al*” v J v v v v v
Postetal® o / A
Riesenberg ef al*’ 7 v i a
Riesenberg et al** i v v

Shannon and
Teitelbaum*

van Zanten et al**

Wilkinson et % J J M 4

gl A— e T e g 5 Y oy

Zerzan et al*’”

Tempelhof*® v v v v v

Bokken et al*? v /v v v v

Cook and Triola® i v 7 7

Dowell and Merrylees™ v v v v v

Hillet a*t J "y v v ¥

Jhaetat®® v . 4 J J J

Martimianakis &t 4i*

Ponnamperurna et af* A v v v v v

Rt o e % Gy / 7 %
No. (% of 34 of reviews ™ 1956} 16 47) 4@ is ey 67i8) 76 PACI Y R YT

meeting the criteria

5(15)





