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Background: As more scientific work is published, it
is important to improve access to the biomedical
literature. Since 2000, when Medical Subject Headings
(MeSH) Concepts were introduced, the MeSH
Thesaurus has been concept based. Nevertheless,
information retrieval is still performed at the MeSH
Descriptor or Supplementary Concept level.

Objective: The study assesses the benefit of using
MeSH Concepts for indexing and information
retrieval.

Methods: Three sets of queries were built for thirty-
two rare diseases and twenty-two chronic diseases: (1)
using PubMed Automatic Term Mapping (ATM), (2)
using Catalog and Index of French-language Health

Internet (CISMeF) ATM, and (3) extrapolating the

MEDLINE citations that should be indexed with a
MeSH Concept.

Results: Type 3 queries retrieve significantly fewer
results than type 1 or type 2 queries (about 18,000
citations versus 200,000 for rare diseases; about
300,000 citations versus 2,000,000 for chronic
diseases). CISMeF ATM also provides better precision
than PubMed ATM for both disease categories.

Discussion: Using MeSH Concept indexing instead of
ATM is theoretically possible to improve retrieval
performance with the current indexing policy.
However, using MeSH Concept information retrieval
and indexing rules would be a fundamentally better
approach. These modifications have already been
implemented in the CISMeF search engine.

INTRODUCTION

The coverage of MEDLINE and the volume of the
literature in biomedicine and health are increasing
rapidly, and the National Library of Medicine (NLM)
consistently undertakes projects to improve access to
biomedical information through PubMed. For in-
stance, recent research efforts have addressed the
evaluation of ranking and querying strategies for the
PubMed search engine [1-3] and the development of a
disease sensor for facilitating access to trustworthy
disease-related information through PubMed [4, 5]. In
addition, a recent review found that another twenty-
eight institutes worldwide are devoting efforts to the
development of web tools designed to assist users
in quickly and efficiently searching and retrieving
relevant publications from MEDLINE [6]. The Cata-
log and Index of French-language Health Internet
(CISMeF) team has made significant contributions to
these efforts by providing access to MEDLINE using
queries in French [7, 8] and proposing a method for
improving the precision of PubMed Automatic Term
Mapping (ATM) [9]. All of this work shows that there
is a need for and an interest from the research
community for continued improvement in access to
the biomedical literature.

Since 2000, the underlying structure of the Medical
Subject Headings (MeSH) Thesaurus has changed
from a term-based system to a concept-oriented
system to make it more compatible with the Unified
Medical Language System (UMLS) [10]. In its 2011
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version, the MeSH Thesaurus contains 26,142 De-
scriptors, 83 Qualifiers, 25,801 Entry Terms, 200,676
Supplementary Concepts, and 317,554 Concepts. A
MeSH Descriptor is now viewed as a class of MeSH
Concepts and a MeSH Concept as a class of entry
terms [10]. Specifically, in this concept-oriented
system, MeSH Concepts consist of subgroups of entry
terms created within MeSH Descriptors. Each MeSH

Highlights

® The introduction of Medical Subject Headings
(MeSH) Concepts (creating subgroups of entry terms
within MeSH Descriptors) has not changed overall
indexing or retrieval practices in MEDLINE.

® The use of MeSH Concepts could significantly
improve the precision of retrieval for PubMed
searches related to rare and chronic diseases.

® [n-depth knowledge of MeSH is not required for users
to benefit from improved search performance using
MeSH Concepts.

Implications

® |nformation professionals can use their advanced
knowledge of the MeSH thesaurus to make changes
to indexing and retrieval practices that are transpar-
ent to users and enhance their search experience.

® |nformation professionals can use MeSH Concepts to
conduct more precise searches in some cases, for
example, rare and chronic diseases.
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Table 1

Type and frequency of relationships between Medical Subject
Headings (MeSH) descriptors and MeSH Concepts, and between
MeSH Supplementary Concept and MeSH Concepts (in

August 2011)

Type of relationship Frequency
MeSH Descriptor Broader than 650
Narrower than 20,192
Preferred 26,142
Related 2,511
MeSH Supplementary Broader than 5,977
Concept Narrower than 57,844
Preferred 200,676
Related 3,662
MeSH Concept Total preferred terms 226,818
Total surrogate terms 90,736

Concept (or group of entry terms) thus formed
provides a finer-grained definition of the relationship
between the MeSH Descriptors and their MeSH Entry
Terms.

A MeSH Descriptor class consists of one or more
MeSH Concepts closely related to each other in
meaning. Several relationships may exist between
MeSH Concept and MeSH Descriptor or MeSH
Supplementary Concept (substance name and, since
2011, names of some rare diseases): “preferred term,”
“related,”” ““narrower,” and “broader.” Currently, mul-
tiple concepts are still combined in one class in the
MEDLINE bibliographic database, and descriptors,
rather than MeSH Concepts, continue to be used for
the purposes of indexing, retrieval, and organization
of the literature [10].

For MeSH Concepts, the same MeSH Descriptor or
Supplementary Concept is to be used both for
indexing and for searching the MEDLINE biblio-
graphic database via the PubMed interface. Therefore,
a query referring to a MeSH Concept is currently
performed on the MeSH Descriptor or on the MeSH
Supplementary Concept, but not on the MeSH
Concept itself. For example, a query referring to
“Drooling,” which is a MeSH Concept, is currently
performed on the MeSH Descriptor ““Sialorrhea.” The
study reported here assesses the benefits of using
MeSH Concepts for searching.

Each MeSH Descriptor (or Supplementary Concept)
is linked to one unique preferred MeSH Concept in
the MeSH Thesaurus. Among 317,554 MeSH Con-
cepts, 226,818 are preferred Concepts and 90,736 are
non-preferred or subordinate Concepts. The MeSH
subordinate Concepts have one specific relationship
with one MeSH Descriptor or one MeSH Supplemen-
tary Concept: 78,036 are related with the relationship
“narrower than,” 6,627 with the relationship “broader
than,” and 6,073 with the relationship “related.” In
contrast, preferred MeSH Concepts are identical to
their MeSH Descriptor or Supplementary Concept; it
is a reflexive relationship. Table 1 shows the number
of MeSH Descriptors and Supplementary Concepts
that have a relationship with MeSH Concepts.

Figure 1 presents a simplified illustration of the
standard concept view accessible from the MeSH
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browser for a sample descriptor.f It shows the
relationships between the twelve concepts and fifteen
entry terms grouped under the MeSH Descriptor
““Abortion, Induced.” This descriptor has four types
of relationships with the MeSH Concepts grouped
under it: (i) a reflexive relationship to the preferred
MeSH Concept ““Abortion Induced,” which has two
entry terms; (ii) a “narrower than’ relationship with
the subordinate concepts ““Abortion, Drug-Induced,”
“’Abortion, Rivanol”” “”Abortion, Saline-Solution,”” and
““Abortion, Soap-Solution”; (iii) a “broader than”
relationship with the subordinate concept, “Fertility
Control, Postconception”; and (iv) a “related” rela-
tionship with the subordinate concepts ““Abortion
Failure,” ““Abortion Rate,” ““Abortion Techniques,”
““Anti-Abortion Groups,” and “Previous Abortion.”
Each MeSH Concept class could be given its own
definition if desired.

The objective of the study was to test the hypothesis
that using subordinate (“non-preferred’”’) MeSH Con-
cepts to index MEDLINE citations, assuming that they
are more precise than their related MeSH Descriptors
or MeSH Supplementary Concepts, will yield two
benefits: (1) provide more precise indexing for
citations and (2) improve the quality of information
retrieval.

METHODS

To test this hypothesis, the field of experiment was
restricted to 2 different subjects: (a) rare diseases and
(b) chronic diseases. Rare diseases are mainly defined
by their prevalence, with criteria that may vary from
country to country. For instance, in the United States,
a rare disease is defined as a condition that affects less
than 1 person in 1,500 (i.e., fewer than 200,000 patients
in the United States); in Europe, the cut-off is set at 1
in 2,000 (e.g., fewer than 30,000 patients in France).
Rare diseases were chosen as a focus for this study
because of their relative frequency (>7,000) in the
MeSH Thesaurus. Chronic diseases were chosen
because they are a known public health problem.
Some rare and chronic diseases are grouped in 1
MeSH Descriptor related to several MeSH Concepts.

Choice of Medical Subject Headings Concepts

Non-preferred or subordinate MeSH Concepts de-
scribing rare or chronic diseases that had the relation-
ship “narrower than” with one MeSH Descriptor or
one MeSH Supplementary Concept were used to test
the hypothesis. MeSH Concepts that have the relation-
ships “broader than’ or “related”” were excluded for 2
reasons: (1) the relationship “‘narrower than” is the
most common one in MeSH (78,036/90,736; 86.0% of
non-preferred or subordinate MeSH Concepts), with-
out taking into account “preferred term,” and (2) the 2
other relationships “‘broader than” and “related” are

12011 Medical Subject Headings (MeSH) Descriptor data for
"“Abortion, Induced” <http://www.nlm.nih.gov/cgi/mesh/2011/
MB_cgi?mode=&index=28&view =concept>.
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Figure 1

A simplified illustration of the standard concept view, accessible from the Medical Subject Headings (MeSH) browser
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CUI : ConceptUnique Identifier
ET: set of other Entry Terms

not adequate to test the hypothesis. ““Broader than”
should test the opposite hypothesis, as it should
provide more citations than the related MeSH Descrip-
tor or MeSH Supplementary Concept, whereas “‘relat-
ed” would be difficult to analyze.

The most frequent rare and chronic diseases were
used for the study. Rare diseases were selected based
on a recent literature review of rare disease preva-
lence published by the Orphanet information website
for rare diseases [11]. MEDLINE frequency counts,
according to the 2011 MEDLINE baseline repository
data [12], were used to identify the most common
chronic diseases. The list of rare diseases is displayed
in Table 2, and the list of chronic diseases is displayed
in Table 3.

Three different PubMed queries

The MEDLINE bibliographic database was searched
using the PubMed interface for each of the MeSH
Concepts shown in Tables 2 and 3. Three different
queries were used: (1) the default PubMed ATM query,
(2) the corresponding CISMeF ATM query [9], and (3) a
specific query to extrapolate the MEDLINE citations
that should be indexed with a MeSH Concept.

178

The first two queries provided the current results of
a PubMed search on the selected MeSH Concepts (the
second query being a more precise variant of the first
one [9]), which currently pools together all relevant
MeSH Concepts at the descriptor level. The third
query aimed to model the retrieval of documents for
the sole MeSH Concept of interest, which would
become the default search with MEDLINE indexing at
the MeSH Concept level, and therefore retrieval at the
MeSH Concept level, instead of MeSH Descriptor
level, as is currently the case. Comparing the results
of the third query to the other two provided an
indication of the benefits of MeSH Concept indexing
for retrieval in MEDLINE. Specifically, it was as-
sumed that the citations retrieved by the third query
were the ones that should have been indexed with the
MeSH Concept of interest and, therefore, the only
relevant ones for the search. Based on this assump-
tion, two precision scores were computed:

PubMed ATM precision =
MeSH Concept query citations/PubMed ATM citations
=results of query (3)/results of query (1)
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Table 3
Comparison of PubMed and CISMeF ATM for chronic diseases, number of citations and PR (in August 2011)
MeSH
Concept
query PubMed ATM CISMeF ATM
MeSH term No. of No. of No. of
(preferred term) MeSH concept (narrower) citations citations PR citations PR P
Breast neoplasms Mammary carcinoma, human 602 206,376 0.3% 190,476 0.3% <1073
Mammary neoplasms, human 0 207,206 —_ 190,476 — <1073
Breast cancer 138,012 229,429 60.2% 190,476 72.5% <1073
Pulmonary disease, chronic
obstructive Airflow obstruction, chronic 492 30,135 1.6% 17,400 2.8% <1072
Asthma, exercise-induced Bronchospasm, exercise-induced 371 2,881 12.9% 1,968 18.9% <1072
Renal insufficiency Kidney failure 115,743 136,291 84.9% 107,164 108.0% <1073
Hepatitis, alcoholic Chronic alcoholic hepatitis 31 5,643 0.5% 1,623 1.9% <1072
Depressive disorder Depressive syndrome 842 80,294 1.0% 69,915 1.2% <1073
Melancholia 1,119 79,027 1.4% 69,915 1.6% <1073
Unipolar depression 1,600 79,438 2.0% 69,915 2.3% <1072
Sleep disorders Long sleeper syndrome 0 57,642 — 51,372 — <1073
Short sleeper syndrome 0 57,642 — 51,372 — <1072
Sleep-related neurogenic 1 57,640 — 51,372 — <1072
tachypnea
Subwakefullness syndrome 0 57,640 — 51,372 — <1072
Coronary artery disease Coronary arteriosclerosis 6,114 111,091 5.5% 30,474 20.1% <1072
Epilepsy Awakening epilepsy 8 126,601 — 120,024 — <1073
Single seizure 218 127,168 0.2% 120,024 0.2% <1073
Obesity, abdominal Obesity, visceral 981 10,543 9.3% 890 110.2% <1072
Heart failure Congestive heart failure 30,287 142,385 21.3% 77,926 38.9% <1073
Myocardial failure 686 147,991 0.5% 77,926 0.9% <1073
Heart failure, right-sided 344 142,385 0.2% 77,926 0.4% <1073
Heart failure, left-sided 112 142,385 0.1% 77,926 0.1% <1078
Total 297,563 2,237,833 13.3% 1,728,406 17.2% <1073
CISMeF ATM precision limiting the loss of precision by applying it only to the

=MeSH Concept query citations/CISMeF ATM citations
=results of query (3)/results of query (2)

This extrapolation slightly underestimates the true
number of citations that should be indexed with
MeSH Concepts, as some papers without any mention
of the MeSH Concept in the title or in the abstract
could still need to be indexed with that MeSH
Concept.

The subordinate MeSH Concept “Amaurotic famil-
ial idiocy” related to the MeSH Descriptor “Tay-Sachs
disease”” provides an illustration of these three types
of queries (Figures 2 and 3). The main differences are:

B The CISMeF ATM constructs the same query
whether the end-user query contains MeSH preferred
terms or MeSH entry terms. This is not the case for
PubMed ATM.

B The CISMeF ATM employs semantic expansion,
using all the entry terms associated with a MeSH
Descriptor or MeSH Supplementary Concept, without
taking into account their relationships. The goal of
this semantic expansion is to improve recall, while

Figure 2
Default PubMed ATM query for “Tay-Sachs Disease” in PubMed
syntax

“tay-sachs disease’[MeSH Terms] OR (“tay-sachs”[All Fields] AND “dis-
ease’[All Fields]) OR “tay-sachs disease”[All Fields] OR (“amaurotic’[All
Fields] AND “familial’[All Fields] AND “idiocy”’[All Fields]) OR “amaurotic
familial idiocy”’[All Fields]

retrieval of citations that have not yet been manually
indexed.

The CISMeF query was shown to be more precise
than the default PubMed ATM query in a 2008 study [9].

For the third query, the following format was used
to locate the MEDLINE citations that should be
indexed with a MeSH Concept x (called MeSH
Concept query): x [TW] OR synonyms (x)[TW]. In the
example of the subordinate MeSH Concept “Amau-
rotic familial idiocy,” the query is: ““Amaurotic familial
idiocy”’[TW] OR “Familial Amaurotic Idiocy”’[TW].

Figure 3
CISMeF ATM query for “Tay-Sachs Disease” in PubMed syntax
([TIAB]=Title or Abstract, [SB]=subset)

((“tay-sachs disease”[MH] OR (((“sphingolipidosis, tay-sachs”[TIAB] OR
“hexosaminidase a deficiency”[TIAB] OR “amaurotic idiocy, familial”[TIAB]
OR “sphingolipidosis, tay sachs”[TIAB] OR ‘“gm2 gangliosidosis, type
1”[TIAB] OR “gangliosidosis gm2 , type 1”[TIAB] OR “hexosaminidase a
deficiencies”[TIAB] OR “tay sachs disease”[TIAB] OR “tay-sachs disease’[-
TIAB] OR “deficiency, hexosaminidase a’[TIAB] OR “tay-sachs disease, b
variant”[TIAB] OR “gangliosidosis gm2, b variant’[TIAB] OR “deficiency
disease hexosaminidase a”[TIAB] OR “tay-sachs sphingolipidosis”’[TIAB] OR
“alpha-subunit deficiencies, hexosaminidase (variant b)”’[TIAB] OR “deficien-
cies, hexosaminidase alpha-subunit (variant b)”[TIAB] OR “deficiency,
hexosaminidase alpha-subunit (variant b)’[TIAB] OR “familial amaurotic
idiocy”[TIAB] OR “tay sachs disease, b variant’[TIAB] OR “hexosaminidase
alpha-subunit deficiency (variant b)’[TIAB] OR “alpha-subunit deficiency,
hexosaminidase (variant b)”[TIAB] OR “gangliosidosis g(m2), type i"[TIAB]
OR “amaurotic familial idiocy”’[TIAB] OR ‘“deficiencies, hexosaminidase
a”[TIAB] OR “hexosaminidase a deficiency disease”[TIAB] OR “b variant
gm2 gangliosidosis”’[TIAB] OR ‘gangliosidosis gm2, type i’[TIAB] OR
“idiocies, familial amaurotic”’[TIAB] OR “hexosaminidase alpha-subunit
deficiencies (variant b)”[TIAB] OR “gm2 gangliosidosis, b variant”[TIAB] OR
“g(m2) gangliosidosis, type i”[TIAB] OR ‘“tay-sachs”[TIAB] OR ‘“gm2
gangliosidosis, type i”[TIAB] OR “hexosaminidase alpha subunit deficiency
(variant b)”[TIAB])) NOT (MEDLINE[SB] OR oldmedline[SB])) OR ((“amaur-
otic’[TIAB] AND “family”[TIAB] AND “idiocy”[TIAB]) NOT (MEDLINE[SB]
OR oldmedline[SB]))))
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The format of the MeSH Concept query was
constructed by the two librarians (Letord and Thirion)
on the assumption that all the articles where a MeSH
Concept x appears in the title or in the abstract should
be indexed with the concept. As noted above, this
likely underestimates the total number of articles that
would actually be indexed with any MeSH Concept,
because articles where a concept x appears neither in
the title or abstract may require indexing with the
concept.

The evaluation was performed on 32 MeSH
Concepts for rare diseases and 22 MeSH Concepts
for chronic diseases. A statistical analysis was
performed comparing the 2 precision ratios (PubMed
ATM versus CISMeF ATM) using the y test (signif-
icance level: 0.05) for each of 54 MeSH Concepts (32
for rare diseases and 22 for chronic diseases).

RESULTS

Main results are displayed in Table 2 for rare diseases
and Table 3 for chronic diseases.

For rare diseases, the average precision of the
default PubMed ATM query when searching a
narrower MeSH Concept was quite low (5.98%); the
precision was a bit better when using the CISMeF
PubMed query (7.06%). The PubMed ATM provided
more results than the CISMeF ATM in 21 out of the 32
rare diseases (Table 2 shows the P wvalues). No
statistical difference was found in the other 11 rare
diseases.

For chronic diseases, the average precision of the
default PubMed ATM query when searching a
narrower MeSH Concept was low (13.30%), whereas
the precision was once again slightly better when
using the CISMeF PubMed query (17.22%). The
PubMed ATM provided more results than the
CISMeF ATM for all 22 chronic diseases (Table 3
shows the P values). Paradoxically, for 2 MeSH
Concepts (“Obesity” and “Kidney Failure”), the
MeSH Concept query provided more results than
the CISMeF query. The MeSH Concept query never
provided more results than the PubMed query.

These results were considered by the CISMeF team
to be sufficient grounds to implement the following
rules in the CISMeF catalogue [13]:

When manually indexing, index with the subordinate MeSH
Concept (if it exists) AND the MeSH Descriptor OR the
MeSH Supplementary Concept related to it. This rule is very
similar to the one already used in MEDLINE, which
instructs the curator to index with both a MeSH Supple-
mentary Concept and with the MeSH Descriptor related to
it. This addition introduces a fourth item for indexing,
MeSH Concepts after MeSH Descriptors, MeSH Supple-
mentary Concepts, and MeSH Qualifiers. For preferred
MeSH Concepts, no modification is required.

In the case of information retrieval, no modification
is needed for preferred MeSH Concepts either. For
subordinate or non-preferred MeSH Concepts, the
query will differ according to the relationship: for
MeSH Concepts related to a MeSH Descriptor or

J Med Lib Assoc 100(3) July 2012
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MeSH Supplementary Concept with the relationship
“narrower than” or ““related,” the query on the MeSH
Concept is limited to the single MeSH Concept, as is
the case for MeSH Supplementary Concepts. There is
no semantic expansion with the related MeSH
Descriptor, because the query in that case would
introduce too many irrelevant results. For MeSH
Concepts related to MeSH Descriptors or Supplemen-
tary Concepts with the relationship “broader than,”
semantic expansion is employed only in the case of
manual indexing. The query on the MeSH Concept is
transformed into the following: MeSH Concept OR
MeSH Descriptor (or MeSH Supplementary Concept).
If the MeSH Concept is related to a MeSH Descriptor,
this implies the explosion of the descriptor, which is
valid in this case (and not in the previous one with
relationships ““narrower than” or “related”).

An example of MeSH Concept indexing is available
in the CISMeF search engine, with the MeSH Concept
“Belatacept” linked to the MeSH Supplementary
Concept ““Abatacept” with the “Narrower than”
relationship. The MeSH Concept-based query in
CISMeF] retrieves only one citation, while the
Supplementary Concept-based query§ in CISMeF
retrieves 14 citations, including the unique citation
retrieved by the MeSH Concept-based query and 13
additional citations addressing aspects of the Supple-
mentary Concept ““Abatacept” that are not at all
relevant to the concept “‘Belatacept.””** This example
illustrates that MeSH Concept indexing provides
more precise results. Citations manually indexed by
CISMeF librarians with the MeSH Concept “Belata-
cept” were also indexed, applying the above rules,
with the MeSH Supplementary Concept ““Abatacept.”
Therefore, all the citations indexed with MeSH
Concept and retrieved by the MeSH Concept query
are also retrieved by both PubMed and CISMeF ATM
queries.

DISCUSSION

The authors agree with the NLM MeSH Section that
MeSH Concepts have a fundamental role in the
underlying structure of the MeSH Thesaurus [13]. In
addition, previous research [14] has shown that the
method used by search engines to map users’ queries
to MeSH has a direct impact on the specificity and
effectiveness of retrieved results. Therefore, it can be
expected that users’ search experiences in MEDLINE
will be enhanced by techniques whereby both
database and search engine developers make full
use of the MeSH structure. This paper shows the

} Catalog and Index of French-language Health Internet (CISMeF)
Concept-based query <http://doccismef.chu-rouen.fr/servlets/
Simple?Mot=Dbelatacept.co&aff=4&tri=20&datt=1&msh=mshé&
debut=0>.

§ CISMeF Supplementary Concept-based query <http:/ /doccismef.
chu-rouen.fr/servlets /Simple?Mot=abatacept. mré&aff=4&tri=20&
datt=1&cis=cis&pha=pha&msh=mshé&debut=0>.

** These two drugs, abatacept and belatacept, have two different
World Health Organization (WHO)-Anatomical Therapeutic Chem-
ical (ATC) codes.
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potential benefits of using MeSH Concepts for
indexing and retrieval in MEDLINE, with an illustra-
tion of the CISMeF search tool.

Nonetheless, this study has several limitations. It
has focused on precision and was not intended to
measure recall. To measure the precision of this new
approach, the authors assumed that all the articles
where the MeSH Concept appears in the title or in the
abstract should be indexed in the citation. This is not
necessarily a safe assumption, especially with regard
to words in the abstract. In the example of the CISMeF
search tool, medical librarians manually indexed
articles using the MeSH Concepts. Therefore, this
limitation of the study could be overcome if MeSH
Concept indexing were used in the future, in
particular for the MEDLINE database. Some entry
terms (e.g., “amaurotic familial idiocy”’) could also be
also outdated. In that case, performing information
retrieval with the MeSH Concept could lead to very
old citations.

CONCLUSION

This experiment on fifty-four rare and chronic disease
MeSH Concepts shows that higher retrieval precision
can be obtained with queries based on MeSH
Concepts rather than MeSH Descriptors, which is
the current default. This illustrates the conclusion of
Lipscomb in her historical overview of MeSH after the
introduction of MeSH Concepts in 2000: “‘an impor-
tant role remains for MeSH in organizing information
in a way that provides precision and power in
retrieval”” [15].

In practice, the specific querying strategy that was
used in this experiment (type 3 query) could be
applied for modifying the PubMed ATM query for
relevant concepts (i.e., non-preferred MeSH Concepts
that are narrower than the preferred concept in the
relevant MeSH Descriptor). While this strategy offers
the advantage of not requiring any changes to the
current indexing policy, using concept indexing
combined with some indexing rules applied to MeSH
Supplementary Concepts (chemical substances and
rare disease terms that are not MeSH terms) likely
would be a fundamentally better approach. This
improvement could be easily integrated into the
PubMed interface to increase precision when query-
ing the MEDLINE bibliographic database, in particu-
lar for rare diseases where there are multiple MeSH
Concepts for one MeSH Descriptor. To do so, the
authors strongly suggest creating 1 MeSH Supple-
mentary Concept for each subordinate MeSH Concept
that is not a preferred concept (n=90, 736) (Table 1)
and using these for indexing and for information
retrieval, thereby extending the addition of some rare
diseases to the Supplementary Concepts list intro-
duced in MeSH in 2011. This change could be
transparent to users. A simple query automatically
mapped to the relevant MeSH Concept would yield
improved results without requiring any advanced
knowledge of MeSH, which has been shown to be a
challenge for many nonprofessional searchers [16].
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