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Objective
Pro-WATCH (protecting war fighters using algorithms for
text processing to capture health events), a syndromic
surveillance project, includes a task to identify medically
unexplained symptoms. The v3NLP entity extraction tool is
being customized to identify symptoms, then to assign
duration assertions to address part of this project. The v3NLP
tool was recently enhanced to find problems, treatments,
and tests for the i2b2/VA challenge. The problem capability
is being further refined to find symptoms. Machine learning
models will be developed using an annotated corpus
currently in development to find duration assertions.

Introduction
Pro-WATCH (protecting war fighters using algorithms for
text processing to capture health events), a syndromic
surveillance project for veterans of operation enduring
freedom (OEF)/operation Iraqi freedom (OIF), includes a
task to identify medically unexplained symptoms (MUS).
The v3NLP entity extraction tool is being customized to
identify symptoms within VA clinical documents, and then
refined to assign duration. The identification of medically
unexplained symptoms and the aggregation of this informa-
tion across documents by patient’s is not addressed here.

Methods
The v3NLP tool, previously known as HITEXt,1 includes the
capability to identify medical statements from the notes
sections within VA clinical documents. The v3NLP is built
using GATE2 pipelines. It includes cTAKES3 POS tagger
and noun phrase parser. The v3NLP recently adopted
NLM’s MetaMap4 phrase to concept mapping tool to map
to Unified Medical Language System (UMLS) concepts
(http://www.nlm.nih.gov/research/umls/). The v3NLP in-
cludes a section identification component.

The tool has been further developed to address the 2010
i2b2/VA NLP challenge. This challenge called for the
identification of problems, treatments and tests within

clinical documents. The challenge also called for the assign-
ment of given assertions associated with medical problems
and the identification of relationships between the problem,
treatment and tests. The tool was augmented with a
statistical machine learning component to improve its
performance at identifying problems, treatments and tests,
trained on annotated text. The features used included the
presence of frequently occurring salient words, concepts and
semantic types returned by MetaMap, generalizations of the
semantic types, the parts of speech and words around
medical concepts, document type and section headings.

For this Pro-WATCH task, the problems found using
v3NLP will be further refined down to symptoms, partially
by semantic type assignment, but also possibly by the use of
an additional machine learning model, trained using
annotations from a training corpus currently under devel-
opment.

A statistical machine learning model will be developed to
address the duration component of the symptom identifica-
tion. The training corpus is expected to have duration
assertions. The presence of salient duration words and concepts
will be considered some of the features to learn from.

Conclusion
The VINCI team is leveraging the knowledge gained, the
methodology, and the software components from the
i2b2/VA challenge to address the ProWATCH MUS task. It
will further extend v3NLP’s capabilities based on machine
learning from human annotations.
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