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Individuals whose chronic pain is managed by opioids are at high risk of developing opioid use 
disorders. Because large data sets (e.g., electronic health records) are required for conducting 
well-powered genetic studies, we need high-throughput phenotyping methods. The most used 
approach (i.e., administrative billing codes) has a high degree of misclassification. Our prior 
work leveraged the natural language processing approach of concept extraction, which resulted 
in more accurate identification of opioid use behaviors. Given the computational complexity of 
concept extraction, in this work, we sought to examine whether a simpler approach that 
identifies keyword/pattern matches in text notes would provide similar improved performance 
while being more readily implemented and interpreted. The Addiction Behaviors Checklist (ABC) 
is a validated instrument designed to identify prescription opioid-related addiction behaviors 
among people with chronic pain. The objective of this pilot study was to leverage natural 
processing techniques to automate the ABC in order to expedite research or clinical chart 
reviews. Using clinical notes in a retrospective cohort of 5,697 individuals with chronic pain, we 
converted the Checklist into regular expressions with iterative input from subject matter experts. 
The automated approach identified individuals with problematic opioid use that were missed by 
diagnostic codes (area under the curve = 0.72 vs. 0.52 and F1 score = 0.66 vs. 0.08). This 
automated data extraction technique can facilitate the identification of people at-risk for, and 
suffering from, opioid use disorders, which will create new opportunities for more accurate high-
throughput phenotyping to support genetic studies. 

mailto:alvin.d.jeffery@vanderbilt.edu



Accessibility Report


		Filename: 

		JefferyAlvin_508c.pdf




		Report created by: 

		VNelson

		Organization: 

		SD Solutions LLC




 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 0

		Passed manually: 2

		Failed manually: 0

		Skipped: 2

		Passed: 28

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Passed manually		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Passed manually		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Skipped		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top
