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Abstract

Background: CISMeF ([French] acronym for Catalog and
Index of French Language Health Resources on the Internet)
is a quality-controlled health gateway to catalog and index
the most important and quality-controlled sources of institu-
tional health information in French. CISMeF uses the MeSH
thesaurus as a standard tool for organizing information. The
CISMeF team enhanced the MeSH thesaurus with the intro-
duction of two new concepts, respectively resource types and
metaterms. Objective: The goal of this article is to describe
and to evaluate another new enhancement of the CISMeF
terminology: affiliation of a resource type to a MeSH term or
to a MeSH (term/subheading) pair. Methods: CISMeF re-
source types (RT) are organized similarly to MeSH terms and
subheadings (SH), in a hierarchical structure allowing the
explode property and a maximum of five-level depth. In a
sample of 15 requests with the most frequent diseases in the
CISMEF catalogue, we compared the precision of the affilia-
tion of resource types with the affiliation of the most fre-
quently employed subheading in the CISMeF catalogue ther-
apy. Results: The number of resources with at least one af-
filiation of a RT is 412 (2.8%) in the overall CISMeF cata-
logue. This figure is significantly lower than the number of
resources with at least one affiliation of a SH (N= 8,110;
55.1%; p <0.0001; Mac Nemar’s test). A significant differ-
ence was also present in the evaluated sample between the
number of resources with at least one affiliation of a RT vs.
the number of resources with at least one affiliation of a SH
(39/2,019 (1.9%) vs. 1,001/2,019 (49.6%); p <0.0001; Mac
Nemar’s test). In our sample, a request with an affiliated RT is
nine times more precise than the equivalent request with a
floating RT. Conclusion: Affiliation of a RT to a MeSH
(term/subheading) to create a triplet allows a better precision
of the information retrieval in a health gateway.
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Introduction

The Internet and in particular the Web has become an exten-
sive health information repository. In this context, several
quality-controlled health gateways have been developed [1].
Quality-controlled subject gateways were defined by Koch [2]
as Internet services which apply a comprehensive set of qual-
ity measures to support systematic resource discovery. Con-
siderable manual effort is used to process a selection of re-
sources which meet quality criteria and to display an extensive
description and indexing of these resources with standards-
based metadata. Regular checking and updating ensure opti-
mal collection management. The main goal is to provide a
high quality of subject access through indexing resources us-
ing controlled vocabularies and by offering a deep classifica-
tion structure for advanced searching and browsing.

Among several quality-controlled health gateways, CISMeF
([French] acronym for Catalog and Index of French Language
Health Resources on the Internet) was designed to catalog and
index the most important and quality-controlled sources of
institutional health information in French in order to allow
end-users to search them quickly and precisely (N=14,714).
CISMeF is manually indexed by a team of four indexers,
which are medical librarians and systematically checked by
the chief information scientist (the “super-indexer”). Its URLs
are http://www.chu-rouen.fr/cismef or http://www.cismef.org.
CISMeF uses two standard tools for organizing information:
the MeSH thesaurus [3] and several metadata element sets, in
particular  the Dublin Core metadata  format
(URL:http://www.dublincore.org) [4]. The use of specific
metainformation is crucial in order to improve the recall and
precision of internet searches [6]. As proposed by Hoelzer et
coll. [6], CISMeF uses XML and RDF to meet these require-
ments.

The heterogeneity of Internet health resources led the CISMeF
team to enhance the MeSH thesaurus with the introduction of
two new concepts, respectively resource types (RT) and
metaterms (MT), which have been previously described in [1].
The CISMeF terminology is shown in Figure 1. CISMeF re-
source types (RT) are an extension of the publication types of
MEDLINE.

As defined by the Dublin Core Metadata Initiative (URL:
http://www.dublincore.org/documents/dcmi-terms/) [4], a RT



is used to categorize the nature or genre of the content of the
resource. MeSH (term/subheading) pairs describe the topic of
the resource. RT is one of the fifteen Dublin Core repeatable
and optional elements [4]. A metaterm is generally a medical
specialty or a biological science, which has semantic links
with one or more MeSH terms, subheadings and RTs. To con-
struct a taxonomy of medicine, the publishing division of
American Medical Association (AMA) took as its precedent
the simplified access to MeSH via CISMeF metaterms [5].
However, the MeSH thesaurus was originally intended to in-
dex scientific articles for the MEDLINE database. In order to
customize it to the broader field of health Internet resources,
we have been developing several enhancements [1] to the
MeSH since 2000, including the generalization of Ma-
jor/Minor weights to RT and MT.

The goal of this article is to describe and to evaluate another
new enhancement of the CISMeF terminology: affiliation of a
RT to a MeSH term or to a MeSH (term/subheading) pair. The
main idea is to obtain a new affiliation concept [MeSH
(term/subheading)\CISMeF RT] constituting a triplet, in order
to be more precise during the manual indexing process and
therefore during the information retrieval process. Affiliation
of a RT is similar conceptually to the affiliation of SH, taking
into account the respective definitions of a RT and a SH (see
above). Three PhD students of the CISMeF team were in-
volved in this work, which relates to the optimization of in-
formation retrieval in the Doc’CISMeF search engine, as well
as to the automatic indexing of textual resources in CISMeF,
and to the automatic indexing of bimodal (text + image) re-
sources in CISMeF

Materials and Methods

Background

Compared to the publication types of MEDLINE, the CISMeF
RTs are more diverse, with specific RTs dedicated to elec-
tronic health resources, such as association, patient informa-
tion, community networks, or clinical guidelines. For example,
in the case of a clinical guideline about carbon monoxide in-
toxication, ‘carbon monoxide poisoning’ is the MeSH term
and “clinical guidelines’ is the resource type. CISMeF RTs are
organized similarly to MeSH terms and subheadings, in a hi-
erarchical structure with subsumption relationships (allowing
the explode property) and a maximum of five-level depth. The
MEDLINE publication types were mainly a flat list till 2005
(see URL: http://www.nIm.nih.gov/mesh/pubtypes2005.html).
Since 2006, MEDLINE publication types has also a hierarchi-
cal structure.

In preparation of the PhD thesis aiming at the automatic in-
dexing of bimodal resources (text + image) in CISMeF, we
have introduced new resources types, which are all medical
image types. The medical image types list (n=112) are in ma-
jority MeSH terms from the diagnostic imaging term and its
sub-tree composed of narrower terms. The overall number of
resources types in December 2006 is 257. The controlled list
of is available at the following URL: http://www.chu-
rouen.fr/documed/typeeng.html. This RT list was manually
built and maintained by the CISMeF team since 1997.

Nonetheless, this list is largely inspired by the MeSH thesau-
rus as 187 RTs (76%) are deliberately ambiguous because
they are also MeSH terms (e.g. magnetic resonance imaging).
The objective of this ambiguity is to maximize the recall then
the search answers (which means the Doc’CISMeF search
ORes the answers for the MeSH term and the answers for the
RT) when the request contains this kind of ambiguous term.
Furthermore, to be as close to a standard as possible, 28 RTs
(11%) are also MEDLINE publication types (e.g. technical
report).

The medical image types list has been reviewed and updated
manually by one medical imaging expert (JND). Medical im-
age types are used in the CISMeF database to index a health
resource containing images. For example, a teaching resource
about choledocholithiasis, which includes ultrasonography
images, will be indexed with the RTs ultrasonography and
teaching material.

If this teaching resource contains a paragraph describing the
ultrasonography of the choledocholithiasis, the librarian will
use the MeSH (term/subheading) pair (choledocholithi-
asis/ultrasonography). If necessary, two others subheadings
can be used: ‘radiography’ and ‘radionuclide imaging’.

In the case of other medical image types, MeSH terms will be
used. For example, if the resource about choledocholithiasis
includes text about magnetic resonance imaging, it will be
indexed with the two MeSH terms 'choledocholithiasis' and
'magnetic resonance imaging'. If there is an image of mag-
netic resonance imaging, it will be indexed with the RT 'mag-
netic resonance imaging'.

Affiliation

Until the introduction of images types, we did not think to use
the existing RTs for affiliation to a specific aspect of MeSH
term or (term/subheading) pairs. In April 2004, the creation of
medical image types led us to propose a refinement of the
CISMeF terminology and thus a refinement of manual index-
ing procedures: for a number of specific RTs, mainly images
types but not exclusively (e.g. multiple choice quiz also ap-
plies here), we proposed to affiliate a RT to a MeSH term or
to a MeSH (term/subheading) pair. Thus we can obtain a
[MeSH (term/subheading)\CISMeF RT] triplet, where the
backslash character “\’ represents the RT affiliation (the slash
character / represents in MEDLINE the affiliation of subhead-
ing to a term). This approach can be viewed as an extension of
the affiliation of a subheading to a MeSH term.

Therefore, a teaching resource about choledocholithiasis,
which includes ultrasonography images, should be indexed
with the (term\RT) pair (choledocholithiasis\ultrasonography).
If the teaching resource specifies for example that ultrasono-
graphy images are valuable for the diagnosis of choledocho-
lithiasis, the [MeSH (term/subheading)\CISMeF RT] triplet
[(choledocholithiasis/diagnosis)\ultrasonography] should be
used. Another triplet can be viewed in the following descrip-
tion of a resource indexed in the CISMeF catalogue; the triplet
“atrial fibrillation/diagnosis\electrocardiography” indicates
that this resource contains an EKG image to contribute to the
diagnosis of atrial fibrillation.

Atrial fibrillation (The) -

French pre-residency program examination : question 236 —



Pr Vanzetto G (Grenoble University), M. Defaye P. (Grenoble
University)

[publisher : Joseph Fourier University, Medical School ;
definition, etiology, physiopathology, anatomical sequels,
diagnosis, evolution and prognosis, treatment ; printable ver-
sion, references, pre-necessary, exercises ; language : French
; format : xml ; access : free ; date : 2005 ; visited on Novem-
ber 2006]. Grenoble-Fr

keywords : cardiology / education ; *atrial fibrillation ; atrial
fibrillation / diagnosis \ electrocardiography ; atrial fibrilla-
tion / etiology ; atrial fibrillation / physiopathology ; atrial
fibrillation / therapy ; prognosis ; signs and symptoms

type : *educational courses ; electrocardiography ; *multiple
choice quizz

Since April 2004, all the CISMeF resources indexed with an
image RT (N=1288 out of 14,714; 8.8%) have been reviewed
by the five CISMeF medical librarians to check the need of
any affiliation of a RT.

Evaluation

To evaluate the precision of the affiliation of RTs, we have
selected the 15 diseases from the C and F MeSH trees which
are the most frequently used for the indexing in the CISMeF
catalogue (see Table 1). For the RT, we have chosen the top
level hierarchy "image" because it is the most used RT for
affiliation. For each MeSH term, two requests were per-
formed: one request with floating RT (MeSH term AND im-
age) and one request with affiliated RT (MeSH term\image).
We compared the precision of the affiliation of RTs with the
affiliation of subheadings in the same catalogue. We have
used the most frequently employed subheading in the CISMeF
catalogue: therapy (N=4,267, 29.0% of the catalogue).

Table 1 - Evaluation of request using affiliated vs. floated
resources type & subheading

Hyperten- 34 2 96 63
sion (133)
Alcoholism 7 1 66 40
(110)
Tubercolu- 18 5 76 61
sis (106)
Hepatitis C 7 0 70 50
(104)
Hepatitis B 4 0 68 54
(81)
Obesity 21 1 60 34
(80)
Neoplasm 35 1 70 25
metastasis
(76)
Lung neo- 15 4 38 25
plasms (70)
Prostate 13 1 50 41
neoplasms
(69)
Blindness 2 0 15 10
(63)
Total 344 39 (11.3%; | 1,368 (67.8%; 1,001
(2,019) (17.%; 39/344) 1,368/2.019) | (73.2%1.001
44/2,019) 11,368)

MeSH Floated | Affiliated Floated Affiliated
terms resource | resource subheading | subheading
(Number of type type therapy? therapy
resources | image! image? 4
included in
CISMeF)
Pain (287) 63 10 192 150
AIDS (270) 23 3 154 101
Diabetes 38 3 126 79
mellitus
(207)
Cross in- 27 1 172 160
fection
(202)
Breast neo- 37 7 115 105
plasms
(161)

! Request: MeSH term AND image
% Request: MeSH term\image
® Request: MeSH term AND therapy

* Request: MeSH term/therapy

Results

The number of resources with at least one affiliation of a RT
is 412 (2.8%) in the overall CISMeF catalogue. This figure is
significantly lower than the number of resources with at least
one affiliation of a SH (N= 8,110; 55.1%; p <0.0001; Mac
Nemar’s test).

A significant difference was also present in the evaluated sam-
ple (see Table 1) between the number of resources with at
least one affiliation of a RT vs. the number of resources with
at least one affiliation of a SH (39/2,019 (1.9%) vs.
1,001/2,019 (49.6%); p <0.0001; Mac Nemar’s test).

The number of resources with at least one affiliation of a RT
(and of a SH) in the last 500 resources included in CISMeF is
higher when compared to the overall catalogue. (173/500;
34.6% for RT vs. 415/500; 83.0% for SH). Nonetheless, in the
sample of the last 500 resources included in CISMeF, there is
still a significant difference between the number of resources
with at least one affiliation of a RT vs. the number of re-
sources with at least one affiliation of a SH (p <0.0001; Mac
Nemar’s test).

Furthermore, the average use of RTs per resource is also sig-
nificantly lower than the average use of SHs in the overall
CISMeF catalogue (1.95 vs. 4.47, p <0.0001; paired Student’s
T test). This result is correlated by the significant difference
between the number of resources with the floating RT image
(Request: MeSH term AND image) vs. the number of re-
sources with the floating subheading therapy (Request: MeSH
term AND therapy) in the evaluated sample: 344 (17.0%;



344/2,019) vs. 1,368 (67.8%; 1,368/2,019) (p <0.0001; Mac
Nemar’s test) (see Table 2).

In the evaluated sample, to measure the precision of the af-
filiation of RTs, we compared the number of resources affili-
ated with at least one RT of the RT tree “image” vs. the num-
ber of resources with a floating RT image (Request: MeSH
term AND RT image). The ratio is 39/344 (11.3%). Therefore,
in our sample, a request with an affiliated RT is nine times
more precise than the equivalent request with a floating RT.
Then, to measure the precision of the affiliation of SHs, we
compared the number of resources affiliated with the SH
“therapy” vs. the number of resources with the floating SH
“therapy” (Request: MeSH term AND SH therapy). The ratio
was 1,001/1,368 (73.2%). In our sample this means that a re-
quest with an affiliated SH is only 1.3 times more precise than
the equivalent request with the floating SH.

The possibility to affiliate RTs has been implemented in the
Doc’CISMeF search engine in every search mode (Simple,
Advanced, Boolean, and Step by Step). Nonetheless, by de-
fault, this improvement will not modify the information re-
trieval process in the Doc’CISMeF search engine (URL:
http://doccismef.chu-rouen.fr), in the Simple Search mode. As
described in , this information retrieval process is based by
default on implicit query processing and the algorithm is
based on maximizing the recall. Implicit query processing
means that the end-user does not interact with the system to
improve the quality of the information retrieval. In that case,
the search engine tries to maximize the mapping of the end-
user’s request to the CISMeF terminology. This CISMeF
mapping algorithm [1] has similarities with PubMed's Auto-
matic Term Mapping [7].

For example, an ambiguous query such as “Diagnosis of
choledocholithiasis with ultrasonography”, will be trans-
formed into the following Boolean query in order to provide
the user with the wider range of documents likely to meet
their needs, using MeSH terms, floating SHs and floating
RTs: "diagnosis AND choledocholithiasis AND ultrasonogra-
phy". Nonetheless, a trained user may use the affiliation of
RTs (combined or not with the affiliation of SH) to obtain a
more precise retrieval process. In the last example, the user
may enter the triplet “(choledocholithi-
asis/diagnosis)\ultrasonography” to be as precise as possible if
s/he is searching for an image of ultrasonography to diagnose
choledocholithiasis.

To lead CISMeF users to use this refinement among others
enhancements of the CISMeF terminology [1], two training
sessions are organized on a monthly basis by the CISMeF
team, targeting mainly medical students, as well as librarians
and health professionals. How to use the affiliation of RT will
part of the training session as it is already the case for affilia-
tion of a subheading.

Discussion

The goal of this article was designed to evaluate in terms of
precision the affiliation of a RT to a MeSH term or to a MeSH
(term/subheading) pair. This study is also a partial answer to a
comparative study performed by Abad Garcia et coll. [8]
among six European health gateways: Organizing Medical

Networked Information (OMNI, now Intute Life Sciences),
(URL: http://lwww.intute.ac.uk/healthandlifesciences/), Dis-
eases, Disorders and Related Topics (DDRT) (URL:
http://www.mic.ki.se/Diseases/), Health on the Net Founda-
tion (http://www.hon.ch) [9], with two tools: Medical Docu-
ment Hunter (MedHunt) and the Multilingual and Intelligent
Search Tool Integrating Heterogeneous Web Resources
(HONSelect) search engine, Computer Aid Learning (CAL)
Reviews and CISMeF. Although CISMeF was rated second
after OMNI, CISMeF has been criticized because “failure on
precision may be due to exhaustive indexing” [8]. The imple-
mentation in the CISMeF health gateway of the affiliation of
RT is now optimizing the precision.

In the evaluated sample, a request with an affiliated RT is nine
times more precise than the equivalent request with a floating
RT, while a request with an affiliated SH is only 1.3 times
more precise than the equivalent request with the floating SH.
This significant difference is partially correlated with the av-
erage use of RTs per resource, which is significantly lower
than the average use of SHs in the overall CISMeF catalogue
(1.95 vs. 4.47). The respective precision of the RT affiliation
vs. SH affiliation may decrease with time as the figures are
significantly different for the last 500 resources included in
the CISMeF catalogue. That is why this evaluation should be
performed again in one year’s time.

To affiliate RT to a MeSH term (or to a MeSH
term/subheading pair) has one drawback: the retrieval of the
Doc’CISMeF search engine leads to the whole document and
not the retrieval of the specific image(s) that lead to the index-
ing of the affiliated RT. Nonetheless, this drawback is similar
with the MEDLINE/PubMed Website (URL:
http://www.pubmed.gov) and the affiliation of a subheading
to a MeSH term, which also lead to the retrieval of an article
and not to the retrieval of the specific paragraph(s) that lead to
the indexing of the affiliated SH.

The triplet MeSH term/SH\TR may also have (also) a teaching
value for medical students and health professionals; e.g. breast
neoplasms/prevention & control\mammography should be
interpreted as follows: mammography has an important role in
the prevention of breast neoplasms.

As metaterms for AMA [5], the comprehensive list of RT
could be used by several health institutions, specially those
which are Dublin Core compliant (see URL: http://www.chu-
rouen.fr/documed/dc.html). Affiliation of RT and the various
enhancements of the MeSH thesaurus described in [1] could
be applied to any Web site that uses the MeSH thesaurus,
firstly the MEDLINE/Pubmed bibliographic database, with
the restriction of using Publication Types instead of RT, and
also health gateways such as Intute Life Sciences, DDRT,
Health on the Net, and the US National Guideline Clearing-
houses (URL: http://www.guideline.gov) [10].

We are currently preparing the Cogni-CISMeF project, which
aims at initiating a human computer interaction in order to
disambiguate subject queries [7], such as the one seen in the
previous example “Diagnosis of choledocholithiasis with ul-
trasonography”. Cogni-CISMeF would prompt the user for
context information: Do you require a paragraph or an image?
If the end-user chooses the image, the query will be restricted
to [(choledocholithiasis/diagnosis)\ultrasonography].



We are also working on adapting the algorithm developed by
the CISMeF team to automatically index MeSH (key-
word/qualifier) pair [11]. The idea is to extend this algorithm
to the automatic indexing of [MeSH (keyword/qualifier)\ CIS-
MeF RT] triplet. The first aim of the bimodal indexing tool is
to automatically recognize six RTs, which are the main six
modalities used in medical imaging: standard radiography,
arteriography, ultrasonography, radionuclide imaging, CT
scanner and magnetic resonance imaging.

Finally, we are also collaborating with a PhD student of the
Rennes Laboratory of Medical Informatics who is also work-
ing on the automatic indexing of bimodal resources (text +
images) but in a different context: electronic patient record
instead of digital library (health resources on the Internet).
Therefore, the list of resources types will not be MeSH-
oriented but CCAM-oriented [12], a coding system for proce-
dures in France.

Conclusion

Affiliation of a RT to a MeSH (term/subheading) to create a
triplet allows a better precision of the information retrieval in
a quality controlled health gateway
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