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Outline
• Brief primer of information retrieval (IR)
systems and their evaluation
• Focus on IR from electronic health records
(EHRs) based on cohort-discovery use case
• Challenges and solutions for large-scale
research with private and/or proprietary data
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Basics of IR (aka, search)
(Hersh, 2009)
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Use cases for IR
• Historically, retrieval of knowledge
– Documents, especially journal articles (originally
abstracts)
– Multimedia – images, sounds, video, etc.
– Hypermedia – Web-based content

• Newer foci
– Clinical data – e.g., cohort discovery from
electronic health records
– Data – e.g., finding data sets
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Evaluation of IR systems has always
been important
• System-oriented – how well system performs
– Historically focused on relevance-based measures
• Recall and precision – proportions of relevant documents retrieved

– When documents ranked, can combine in a single measure

• Historically assessed with test collections, which consist of
– Content – fixed yet realistic collections of documents, images, etc.
– Topics – statements of information need that can be fashioned into
queries entered into retrieval systems
– Relevance judgments – by expert humans for which content items
should be retrieved for which topics

• User-oriented – how well user performs with system
– e.g., performing task, user satisfaction, etc.
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Recall, precision, and aggregate
measures
• Recall
• Precision

R=

# retrieved and relevant documents
# relevant documents in collection

P=

# retrieved and relevant documents
# retrieved documents

• Commonly used aggregated measures
–
–
–
–

Mean average precision (MAP) (Harman, 2005)
Bpref (Buckley, 2004)
Normal discounted cumulative gain (NDCG) (Jarvelin, 2002)
MAP and NCDG can be “inferred” when there are incomplete
judgments (Yilmaz, 2008)
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Many challenge evaluations in IR
• Text Retrieval Conference (TREC, http://trec.nist.gov;
Voorhees, 2005) – sponsored by National Institute for
Standards and Technology (NIST) since 1992

– Many “tracks” of interest, such as routing/filtering, Web search,
question-answering, etc.
– Mostly non-biomedical, but some tracks focused on
• Genomics
• Medical Records
• Precision Medicine

• TREC has inspired other challenge evaluations, e.g.,

– i2b2 NLP Shared Task, https://www.i2b2.org/NLP/
– bioCADDIE Dataset Retrieval Challenge –
https://biocaddie.org/biocaddie-2016-dataset-retrievalchallenge-registration
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TREC Medical Records Track
(Voorhees, 2012)
• Use case – retrieve records and data within
them to identify patients who might be
candidates for clinical studies
• Facilitated with development of large-scale,
de-identified data set from University of
Pittsburgh Medical Center (UPMC)
• Ran in 2011 and 2012, discontinued due to
privacy worries
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Test collection
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(Courtesy, Ellen Voorhees, NIST)

Results for 2012
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Challenges for medical records data
• De-identified data – loss of realism due to
– Decreased precision of data – e.g., age ranges,
geography, etc.
– Breaking of linkages - e.g., patient’s visits,
institutions visited, etc.

• Privacy concerns
– Potential for re-identification of data, especially
textual data of most interest to IR
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Scaling to more realistic data sets
(Wu, 2017; R01LM011934)
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Future directions: Evaluation as a
Service (EaaS) – Pending R01
Secure Containers
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Conclusions
• Importance of IR in biomedicine will not diminish as
volume, variety, and velocity of science continue to expand
• Varying benefits for different use cases, but in general,
medical vocabulary resources offer most value via query
expansion
• While ad hoc IR for general information needs relatively
solved, still challenges with
– Novel types of data, e.g., medical records and other structured
data
– High-recall tasks, e.g., systematic reviews

• Research confounded by larger issues, e.g.,
– Private data
– Proprietary data
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