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Abstract. Background: Following a recent change in the imgxpolicy for
French quality controlled health gateway CISMeF|tiple terminologies are now
being used for indexing in addition to MeSHDbjective: To evaluate precision
and recall of super-concepts for information re@lein a multi-terminology
paradigm compared to MeSH-only. Methods: We evaludite relevance of
resources retrieved by multi-terminology super-ems and MeSH-only super-
concepts queries. Results: Recall was 8-14% hifgimemulti-terminology super-
concepts compared to MeSH only super-conceptsisheaecreased from 0.66
for MeSH only super-concepts to 0.61 for multi-teralogy super-concepts.
Retrieval performance was found to vary signifibamtepending on the super-
concepts (p<1) and indexing methods (manual vs automatic; p<4).00
Conclusion: A multi-terminology paradigm contribsitéo increase recall but
lowers precision. Automated tools for indexing ao¢ accurate enough to allow a
very precise information retrieval.
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Introduction

The Internet contains a considerable amount oftthéaformation that internet users
experience difficulties navigating [1]. Several lityacontrolled health gateways have
been developed to help users find the health irdtion they are looking for. Quality
controlled subject gateways were defined by KogdraRlInternet services which apply
a comprehensive set of quality measures to supp@tematic resource discovery.
CISMeF ([French] acronym for Catalogue and IndexCuofline Health Resources in
French) is one such gateway, developed at the ROmérersity Hospital. It initially

relied on the Medical Subject Headings (M&$lkthesaurus [3] to manually index the
most important sources of institutional health infation in French. This thesaurus
was chosen because of its granularity (26,142 Mé&words describing the
biomedical domain in the 2011 version) and the fhet it is well known among
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medical librarians. Several improvements have begaduced to adapt this scientific
publication-oriented indexing vocabulary to intdrressources [4].

A notable enhancement was the gathering of MeSHgemder meta-terms. These
are super-concepts (SC) which correspond roughtyedical specialties (e.g. surgery),
biological sciences (e.g. genetics) or health ®é&cg. diagnosis). MeSH terms were
semantically linked to SCs to allow end-users wkléor all the resources relevant to
one specialty, which is difficult with the MeSH Hairus, since MeSH terms related to
a given specialty are dispersed among the 14 Me&tdrkhies. These semantic links
have been hand-crafted by the CISMeF chief medibahrian (BT), based on his
expertise. The idea of creating SC came up to maginmformation retrieval in
CISMeF: a query using the SC corresponds to thenuaf queries for all the terms
semantically linked to it. A comparison of the kswf MeSH term-based queries and
SC-based queries showed an increased recall witlea@ase in precision [5].

The use of multiple terminologies was recommendgdd increase the number of
biomedical concept lexical and graphical forms ggiped by the search engine. For
this reason, CISMeF evolved recently from a maoainology approach using
MeSH keywords and qualifiers to a multi-terminologgradigm using, in addition to
MeSH: Systematized NOmenclature of MEDicine (SNOMEB), French CCAM for
procedures, Foundational Model of Anatomy (FMA)d aome classifications from the
World Health Organization viz. the #@evision of the International Classification of
Diseases (ICD10), Anatomical Therapeutic Chemigdl®) Classification for drugs,
ICF for handicap, ICPS for patient safety [7]. Téderminologies can be used for
indexing resources (allowing a more precise indgxand for querying the Catalogue.

The goal of this study is to assess the effect oltisferminology SC (MT-SC)
definition compared to MeSH-only SC (MeSH-SC) diiim on information retrieval
performance in CISMeF.
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Figure 1. Semantic links between CISMeF Super-Concept amairielogies terms and resource types.
Terminology terms describe the subject matter efrésources, resource type categorize the natgenoe
of the resource content.



1. Material and M ethods
1.1. CISMeF Information Model

The addition of multiple terminologies to CISMeR diot induce modifications in the
tasks performed for using, maintaining and updatimg catalogue: manual resource
indexing, automatic resource categorization, vigiraj and navigating through the
concept hierarchies in the CISMeF Health Multi-Temoiogy Portal (URL:
http://www.pts.chu-rouen.fr) and information retta using the Doc'CISMeF search
tool. Nevertheless, the tools used for indexing aettieving information needed
important modifications [7].

As shown in figure 1, new terminologies have bdakeld to SCs manually by
experts: one physician (PM) for ICD10 and CCAM, @harmacist-librarian for ATC,
and one resident (NG) for FMA. For instance, SCQdidogy" was initially linked to
MeSH keywords such as "cardiology", "stents", ahdirt descendants. With the
integration of new terminologies, additional linkempleted the definition of SC
“cardiology”: links to "cardiovascular system”, "ftirombotic agents" and others
from ATC, links to "Cardiomyopathy”, "Heart" andeih descendants from ICD10 and
so on. These mappings are available at: httpéhptsrouen.fr.

1.2. Information Retrieval Queries

Our aim is to compare the precision and recall of-8C compared to MeSH-SC
gueries in CISMeF. As MT-SC are based on MeSH-S& gkemantic link to some
terms in other terminologies, the query results M@SH-SC are all included in the
query results for MT-SC, which became the gold dsad for recall. So, we have to
evaluate the precision of the query retrieving veses indexed by a term linked to
MeSH-SC (MeSH-SC query), on the one hand, andtieyna linked to MT-SC and not
to MeSH-SC (Delta query) on the other hand.

For this purpose, we build Boolean queries usingt&tnselves: for the "surgery”
SC, MeSH-SC query was "surgery[MeSH-SC]" and Dgitary was "surgery[MT-SC]
NOT surgery[MeSH-SC]". Retrieved resources returnete assessed for relevance
according to a three modality scale used in ottemdmrd Information Retrieval test
sets [8]: irrelevant (0), partly relevant (1) oliyuelevant (2). A medical resident (NG)
manually assigned relevance scores to the top furees returned for each SC query
in our study (see Table 1). We chose to assigivaiake scores to the top 20 resources
returned because 95% of the end-users do not gondethis limit when using a
general search engine [9], and 80% when usingraddacal search engine [10].

Weighted precisions for MeSH-SC queries and fortdbgueries were computed
given the level of relevance considered and contpasingy? test. Indexing methods
and SC were compared too. Relative recall for M&SHgqueries were computed given
the level of relevance considered.

2. Resaults

For the purpose of assessing SCs for Informatidnidral, we have developed a test
collection comprising relevance judgments for tbe 20 resources returned for a



Table 1. Relevance of resources retrieved by 20 Super-Qbmgeeries

Number of resources retrieved  Relevance of topeftered resources
Super-Concept query MeSH-SC MeSH-SC Query* Delta Query*

Query DeaQuery =535 1 2
Diagnosis 13,132 350 0 2 15 14 1 5
Toxicology 11,980 482 0 0 20 16 1 3
Neurology 9,325 2,168 8 4 8 11 5 4
Infectious diseases medicine 6,557 2,573 0 0 20 36 11
Paediatrics 7,560 251 4 4 12 2 4 13
Cardiology 5,288 2,388 1 0 18 4 10 6
Oncology 5,626 1,063 0 1 18 2 14 4
Surgery 5,504 320 17 0 3 5 0 15
Rheumatology 4,408 856 3 8 9 11 5 4
Gastroenterology 4,069 1,106 0 0 20 8 11 1
Study of allergies and 4,598 573 1 17 2 2 17 1
immunology
Metabolism 3,797 849 14 2 4 0 2 18
Dermatology 3,196 1,427 7 0 13 0 4 16
Nutrition 3,455 1,027 0 1 19 0 9 11
Pneumology 3,466 584 0 7 12 0 14 6
Gynaecology 3,186 850 6 1 12 0 1 19
Haematology 2,906 1,075 13 2 5 7 10 3
Endocrinology 3,168 666 15 1 4 0 9 11
Obstetrics 3,063 316 5 1 12 20 O 0
Virology 3,122 257 1 11 6 0 20 0
Total 107,406 19,181 95 62 232 105 153 141

*: Due to dead link, some queries had less thare&0urces evaluated

selection of 20 SC queries. This collection is maaailable to the research
community. Table 1 shows that the queries yield2®,387 resources (59224 unique),
of which 788 (754 unique) were assessed for rels/§d.6%).

The mean weighted precision of Delta queries was @nd 0.76 for, respectively,
full and partial relevance. The mean precision &3-SC queries was 0.66 and 0.80
for, respectively, full and partial relevance. Tdifference between MeSH-SC and MT-
SC was significant for full relevance (0.66 vs 0.¢k10% y?) but not for partial
relevance (both 0.80; p=0.%). The mean recall of MeSH-SC queries was 0.92 and
0.86 for, respectively, full and partial relevandable 2 shows that, whatever the
relevance considered was, results varied signifigaaccording to the indexing
method: manual (precision of 0.50 and 0.81 fopeesvely, full and partial relevance)
perform better than automatic (precision of 0.38 &m8 for, respectively, full and
partial relevance), and to the SC studied.

3. Discussion & Conclusion

This study evaluates the precision and the re¢dheMT-SC compared to MeSH-SC
queries in information retrieval in quality contead subject gateway CISMeF. For full
relevant resources, the precision decreases wéthshift from MeSH-SC to MT-SC
(from 0.66 to 0.61) for an 8% improvement in recBbr partial relevance, the increase
of recall with multiple terminology is even high€t4%) at no cost in terms of
precision (0.80)



Table 2. Determinants of relevance

Variable Full relevance Partial relevance
Specific query$ p <1t p=0.3*
Indexing method p = 0.004* p<1o
Super-concept p<19 p < 10%

$: MeSH-SC vs MT-SC ; *¥? test

Because of the significant difference in relevabheaveen MT-SC and MeSH-SC
gueries, MT-SC queries will be best used when tle&SMNESC result set is small. In this
case, MT-SC queries can offer a larger result #tgood partial relevance.

A limitation of this study is that only the top 28sults are assessed for relevance.
This possibly induced bias, because resourcesoatedsby a relevance algorithm, but
we think this method reflects the real life, sino@st users usually do not look at
results beyond the first page, i.e. the top 20 dwmnis returned [9, 10].

This analysis underlines that the performance efatitomatic indexing algorithm
is lacking and needs to be improved significanthpwever, even resources indexed
manually (thus having higher quality indexing) wéges relevant for MT-SC than for
MeSH-SC. We have possible explanations: (1) somad-ceafted links between
descriptors and SC have been found to be erroreaaisvill be corrected soon, (2) the
shift to multi-terminology occurs recently and cent only new resources that are
different from old MeSH only indexed resources. 3he& sets of resources are not
comparable (e.g. some of these new resources,dimgwery standardized and precise
information, need new indexing strategy to avoighthinducing noise).

Overall, the multi-terminology paradigm for sup@&ncepts definition was found
to increase the recall but lower the relevanceetiaved resources. Automated tools
for indexing are not accurate enough to allow & yegecise information retrieval.
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