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Integrating LCSH and MeSH in Information Systems

Abstract:  The Library of Congress Subject Headings system, and the National Library of Medicine's Medical Subject Headings thesaurus have been mapped.  The mapping data has been entered into 7XX fields of USMARC authority records.  The data continues to be updated as subject headings are added, deleted, or changed in both information languages.  It is planned to distribute the mapping data in both MARC and non-MARC formats to libraries, vendors, bibliographic utilities and other developers of information systems.

1.  The LCSH/MeSH Mapping Project


The problems that are created when two or more information languages reside in the same system have been widely studied.  Most of the solutions to these problems involve the integration or harmonization of the languages (Maniez, 1997).  One method for integrating multiple information languages in library catalogs and other databases is to map terms in each language to corresponding terms in the other languages (Mandel, 1987).  This is the approach taken by the Northwestern University libraries in a project to map the Library of Congress Subject Heading (LCSH) system to the National Library of Medicine's Medical Subject Headings (MeSH) thesaurus.  The mapping project was begun in 1990 and continues at the present time.  The project was divided into two phases: (1) a retrospective phase that mapped LCSH as it existed on April 14, 1990 and the 1989 MeSH; and (2) an ongoing phase during which the mapping data has been updated to take into account additions, deletions and changes to the two information languages.


During the "retrospective" phase of the project, 9,823 MeSH headings were mapped to 9,427 LCSH headings, and 9,824 LCSH headings were mapped to 8,799 MeSH headings.  A detailed description, which is summarized below, of this phase of the project has been published (Olson & Strawn, 1997).

Machine methods were used to generate 310,507 heading pairs (consisting of one MeSH heading and one LCSH heading) that represented potential correspondences between LCSH and MeSH.  Five sources, either in the Northwestern University catalog or owned by Northwestern University, were used.

(1)  A complete file of LCSH authority records in the Northwestern University catalog.

(2)  A complete file of MeSH main heading authority records in the Northwestern University catalog.

(3)  Bibliographic records in the Northwestern University catalog.

(4)  Bibliographic records in Library of Congress MARC Books file, owned by Northwestern.

(5)  A file of correspondences between LCSH and MeSH created by the National Library of Medicine for its Unified Medical Language System.

LCSH and MeSH authority records were compared.  Heading pairs were created from normalized identical established headings or when an established heading was identical to a cross reference.  Headings pairs were created from bibliographic records when both headings 

appeared in the same record.  Finally the NLM file was examined  for any heading pairs not generated from the other four sources.  Obviously not all of the heading pairs generated from bibliographic records represented true or even potential correspondences.  For example, the MeSH heading, Hypersensitivity, was paired in four records with the LCSH heading, Insects--Venom.  Using statistical analysis, a substantial number of these spurious heading pairs were eliminated, thereby greatly reducing the number that had to be reviewed manually.

Subject editors then reviewed the remaining heading pairs to determine if there was an actual correspondence, in which case the headings were mapped.  The mapping data was then entered into 7XX linking entry fields of USMARC LCSH and MeSH authority records in the Northwestern online catalog (Figure 1).


008/11  a  [code indicating LCSH]

008/11  c  [code indicating MeSH]

150:   : ╪a Breast ╪x Cancer


150:   : ╪a Breast Neoplasms


750: 2: ╪a Breast Neoplasms


750: 0: ╪a Breast ╪x Cancer








750: 0: ╪a Breast ╪x Tumors

Figure 1

Examples of LCSH and MeSH authority records with linking entry fields.


Since 1991, staff at the Northwestern University libraries have continued to update and maintain the mapping data.  This is done by reviewing the weekly LCSH updates, and the annual MeSH updates that are added to Northwestern's online catalog.  New, deleted, or changed headings are checked to see if there are corresponding MeSH or LCSH headings, and if necessary the mapping data is changed.  Currently there are a little over 20,000 authority records, almost evenly divided between LCSH and MeSH, containing the mapping data.

2.  Mapping Guidelines


During both phases of the project several guidelines were (and continue to be) used to determine when an LCSH and a MeSH heading correspond and should be mapped.  These are summarized below¹.

(1)  Only topical headings are mapped.

(2)  One-to-one mapping is preferred (over 95% of the correspondences are of this type), although there are instances when exceptions have to be made (Figure 2).


(a)  LCSH:    Drug allergy


(b)  LCSH:    Allergy


      MeSH:    Drug Hypersensitivity

      MeSH:    Allergy and Immunology









         Hypersensitivity


(c)  LCSH:    Obesity + Diabetes


      MeSH:    Obesity in Diabetes

Figure 2

Examples of main heading correspondences:  (a) One-to-one mapping;  (b) LCSH heading corresponds to two MeSH headings;  (c) The two LCSH headings used together in the same bibliographic record correspond to the MeSH heading.

(3)  Main heading correspondences are mapped.  Also main headings that correspond to main heading/subheading strings are mapped.  However, correspondences between main heading/subheading strings are not mapped (Figure 3).


(a)  LCSH:    Breast--Cancer


(b)  LCSH:    Breast--Cancer--Treatment


      MeSH:    Breast Neoplasms


      MeSH:    Breast Neoplasms--therapy

Figure 3

Examples of correspondences between main heading/subheading strings.  (a) The headings are mapped because only one is a main heading/subheading string.  (b) The headings are not mapped because both are main heading/subheading strings.

(4)  Generally, mapped headings have to be co-extensive, which implies that the existing syndetic structures of LCSH and MeSH will be relied on to direct a user from a known heading to a broader or narrower heading² (Figure 4).


Autonomic Ganglia  [LCSH]

Ganglia, Autonomic  [MeSH]







NT:  Ganglia, Sympathetic

Figure 4

In this example the MeSH heading, Ganglia, Sympathetic has no LCSH equivalent, nor is it mapped to the broader LCSH heading.  Instead the later is mapped to its corresponding MeSH heading, from which the user will be directed by a narrower term reference to Ganglia, Sympathetic.

(5)  New main headings in either LCSH or MeSH will not be established in order to create a mapping, but main heading/subheading strings will be established when needed.  (As just one example of the later case, an authority record was created for the LCSH heading, Eyelids--Cancer, in order to record its mapping to the MeSH heading, Eyelid Neoplasms.)  Of course if the subject editors think that either a new LCSH or MeSH main heading should be established, this is communicated to the appropriate agency through the normal channels (such as SACO for LCSH).

3.  Distribution of the Mapping Data


One of the next steps in the LCSH/MeSH mapping project is to distribute the mapping data to libraries, vendors, bibliographic utilities, and developers of other information systems or languages (such as metathesauri, classification systems, etc.).  As stated above, the mapping data resides in authority records in the Northwestern libraries online catalog.  In 1997 two files (LCSH and MeSH) of these enhanced records were copied from the catalog and made available for distribution via FTP.  Several organizations, including the National Library of Medicine and OCLC, subsequently acquired the files.  Updated versions of the files, incorporating changes in LCSH and MeSH since 1997, will soon be available, possibly in two different formats: (1) two files (LCSH and MeSH) of records in the MARC 21 authority format; and (2) two files in an ASCII format for non-MARC applications.

4.  Using the Mapping Data in Online Library Catalogs


One of the first and more obvious applications of the mapping data would be in online library catalogs where the mapping data could be used to link corresponding LCSH and MeSH headings.  There are probably a number of different ways in which this could be accomplished, depending upon the architecture of the library management system involved.  Below is a brief description of one scenario that was explored and partially implemented in Northwestern's previous online catalog, NOTIS.

Correspondences between LCSH and MeSH can be divided into three broad categories, each of which is to be treated differently.


(1)  In approximately 50% of the correspondences, an LCSH heading is identical to a MeSH heading after normalization (for example, the heading CENTRAL NERVOUS SYSTEM).  In these cases duplicate entries, which would be generated if both headings are used in the same bibliographic record, will be suppressed.  Also the $w control subfield in the 750 fields of the respective authority records will be coded so that no references between the corresponding identical headings will be displayed.


(2)  In approximately 10% of the correspondences, a MeSH see reference is identical to an LCSH heading (after normalization), or vice versa.  For example, the normalized LCSH heading, CLINICAL PHARMACOLOGY, is identical to a MeSH see reference to PHARMACOLOGY CLINICAL.  In these cases the see references will automatically be turned into see also references, and the potential references from the 750 linking entry fields will be suppressed.


(3)  The remaining 40% of correspondences do not fall into categories 1 or 2.  For example, the MeSH heading, History of Medicine, 17th Cent., corresponds to the LCSH heading, Medicine--History--17th century; and neither heading corresponds to a see reference to the other heading.  In this case the 750 linking entry fields will be used to generate see also references between the two corresponding headings.  As another example the MeSH heading, Obesity in Diabetes, is equivalent to the LCSH headings, Obesity and Diabetes, used together in the same record.  In this later case a note can be generated linking the corresponding headings (such as: Search also under the following headings used together in the same record: Obesity and Diabetes).


As mentioned above, this is one scenario for using the mapping data in an online catalog.  A different approach will probably have to be used in systems other than NOTIS.  Unfortunately, at present, most library management systems have not yet developed the capability for displaying or otherwise using the mapping data in LCSH and MeSH authority records.  However, the implementation of this functionality should not be too difficult.  The display or suppression of references from 7XX fields should be just an extension of existing functionality in which references are displayed from 4XX and 5XX fields in authority records.  It is hoped that most of the major systems will add this functionality soon.

5. Other Applications of the Mapping Data


Although the most obvious uses of the LCSH/MeSH mapping data in its current form would be in online library catalogs, there are a number of other potential uses for the data.


(1)  The mapping data would benefit catalogers who are attempting to assign MeSH headings in a record that contains only LCSH headings, or vice versa.  By displaying the appropriate MeSH or LCSH authority record, a cataloger could easily find a corresponding heading (if it exists) in the other information language.  In fact copy catalogers at the Galter Health Sciences Library of Northwestern University are using the mapping data in LCSH authority records to assign MeSH headings to records that have LCSH copy, but no NLM copy.

(2)  Another application of the data could be in the construction of smaller more specialized thesauri or subject headings lists that incorporate both LCSH and MeSH.  Although the project did not use the LCSH/MeSH mapping data, the subject heading list used by the Alzheimer's Association's Green-Field Library is an example of such a list that might use the data (Smith & Cochrane).

(3)  The data could be incorporated into a higher level integrated vocabulary or metathesaurus such as the one in the National Library of Medicine's Unified Medical Language System.

(4)  The data could be used to enhance classification systems.

(5)  The data could also be used as an aid in the development of tools for the automatic harmonization of indexing languages.  Such tools might include concordance tables, intermediate switching languages or reference languages.

6.  Summary


The integration of multiple information languages in library catalogs and other databases can be difficult, time consuming, and expensive.  However, in the case of LCSH and MeSH most of the integration has been accomplished by the mapping of the two languages.  The mapping data continues to be updated and maintained.  The data should soon be available for distribution to libraries, vendors, bibliographic utilities and other system developers.

7.  Notes
1.  It is interesting to note the similarities and differences between the LCSH/MeSH mapping guidelines and the methodology used by the MACS (Multilingual Access to Subjects) Project (MacEwan, 2000).  The major similarities are: the preference for one-to-one linking, with exceptions; and the linking of main headings to main heading/subheading strings.  The major difference is the inclusion of some broader and narrow term mappings by the MACS Project, in contrast to their exclusion by the LCSH/MeSH mapping project, which instead relies on the syndetic structures of the two languages to make these relations manifest.

2.  It should be noted that the hierarchical structure of MeSH is implicit in MeSH authority records through coding in 072 fields.  This required the writing of additional programs to make that structure explicit.  Based on the MeSH category numbers in the 072 fields, the programs generate broader and narrower reference tracings that are then added MeSH authority records.  As an added benefit, these broader and narrower term references now display explicity in the online catalog.
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