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Abstract

Colorectal cancer (CRC) screening rates are low
despite proven benefits. We developed natural
language processing (NLP) algorithms to identify
temporal expressions and status indicators, such as
“patient refused” or “test scheduled.” The authors
incorporated the algorithms into the KnowledgeMap
Concept Identifier system in order to detect
references to completed colonoscopies within
electronic text. The modified NLP system was
evaluated using 200 randomly selected electronic
medical records (EMRs) from a primary care
population aged >50 years. The system detected
completed colonoscopies with recall and precision of
0.93 and 0.92. The system was superior to a query of
colonoscopy billing codes to determine screening
status.

Introduction

Screening for CRC is recommended for average-
risk individuals age 50 years and older, but is
underutilized.! Current methods for determining CRC
screening status (patient self-report, physician report,
medical claims data, and manual chart abstraction)
are either time-consuming and expensive or
inaccurate. We investigated the use of an NLP system
to detect the timing and receipt of colonoscopies.

Methods

The primary outcome measure was recall and
precision for the NLP algorithm’s identification of
completed colonoscopies as compared to a gold
standard review of all available data by a physician.
We extended an existing NLP system, the
KnowledgeMap concept identifier’, with novel NLP
algorithms to 1) identify and interpret time
descriptors (e.g., “6/2003” or “5 years ago”) and
associate them with clinical events; and 2) assign
values for concept certainty and status (e.g., “never
had colonoscopy” or “needs a colonoscopy”) to each
identified concept.

Results

Manual review identified 159 unique completed
colonoscopies in the test set. The NLP system
identified 1,208 sentences with references to
colonoscopies, of which 518 contained a timing
reference, and 514 contained a status indicator. The

recall and precision were 0.94 and 0.95, respectively,
for identifying and assigning timing information to
the colonoscopies. The recall and precision of the
algorithm to detect status indicators were 0.82 and
0.95, respectively. Overall, the system detected
completed colonoscopies with a recall and precision
of 093 and 0.92, respectively. A query of
colonoscopy billing codes identified 106 (67%) of the
colonoscopies detected by NLP, and identified one
colonoscopy not previously detected.

Conclusion

Using NLP algorithms to detect timing and status on
EMR records can identify patients who received
colonoscopies with high recall and precision which
was superior to billing records queries. These data
suggest that a robust system to identify receipt of
CRC testing should incorporate NLP methods.
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