Automatic Indexing of the Biomedical Literature with a Controlled Vocabulary

|

Indexing the Biomedical Literature in MEDLINE®

The MEDLINE database contains citations for 17 million articles in the biomedical domain.
On average 2,500 citations are added weekly. The ~130 indexers at the National Library of
Medicine (NLM) use Medical Subject Headings (MeSH® terms) to describe the content of articles.
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Challenges of MeSH indexing:

« Scale: MeSH 2008 includes 24,767 main headings (e.g. Humans,
Parkinson Disease), 83 subheadings (e.g. etiology, metabolism),
which amounts to 581,560 indexing terms (e.g. Humans,
Parkinson Disease/etiology)

* Multiclass classification: the number of indexing terms per
article is not known in advance

« Complex cognitive task: There is no unique correct set of terms
for a given article. Consistency among indexers is about 33.8% for
main heading/subheading combinations (Funk et al., 1983)

Figure 1. A sample MEDLINE citation illustrating the use of MeSH indexing terms.

Creating an Automatic Indexing Tool for MEDLINE

The Medical Text Indexer, MTI, (Aronson et al., 2004 ) has been presenting NLM indexers with
main heading recommendations since 2002. The objective of our work is to attach subheadings
to the main headings in order to provide more accurate indexing recommendations. Statistical
and Natural Language Processing techniques are used.
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Figure 2. Methods for subheading attachment in the Medical Text Indexer (MTI).
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Results

The performance of the indexing recommendations produced by the subheading
attachment methods varies depending on the method and the subheading considered. Overall,
the best precision is achieved by a combination of the methods.

NLM indexers’ feedback led to improving the recommendations, using an advanced
combination process for recommendations coming from the different methods. The Index
Section approved the final version of the indexing tool to be used daily at NLM.

Indexing method Scope| P R F
Dictionary 83 26 35 30
MTI 82 25 14 18
JDI 83 25 27 26
Post-processing rules 19 39 8 14
NLP rules 20 17 3 5
PubMed Related 83 35 53 42
Citations
Combination of 83 48 30 36
— Methods

Figure 3. Performance of the MeSH indexing recommendations shown to NLM indexers.
Precision (P), Recall (R) and F-measure (F) were computed on a test corpus of 100,000 citations
selected randomly from MEDLINE.

Conclusions

NLM’s Medical Text Indexer now produces main heading/subheading recommendations in
addition to isolated main heading recommendations. This new feature will be used to display
automatic MeSH indexing recommendations in DCMS, the interface used by indexers to create
MEDLINE citations.
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