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Learning Objectives

e After participating in this activity, the learner
should be better able to:

— Identify data sources for studying the
representation of social and behavioral factors

— Describe an approach for analyzing data sources
to identify elements and values for a particular
social or behavioral factor

— Understand the current collection of drug use
information in disparate data sources

/N\\MI/N\ www.amia.org



Introduction

* Drug use is a prominent cause of morbidity and
mortality in the United States

e Potential of electronic health record (EHR)
systems to support drug use screening, diagnosis,
intervention, and treatment

* Need for standardized collection and subsequent
use of drug use information

e Study objective: examine representation of drug
use in multiple sources for informing EHR and

standards development
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Prior Studies

e (Categorize social history in clinical notes — drug use

among top 8 statement types (Chen ,2011)
 Model social and behavioral factors, including drug
use, in public health surveys (Melton ., 2012)

* Analyze contents of free-text alcohol use
documentation in the EHR (Chen and Garcia-Webb, 2014)

* Analyze contents and quality of free-text tobacco use
documentation in the EHR (Chen ,2014)

e Extract alcohol, drug, and tobacco use information
from clinical notes using natural language processing
techniques (Wang ,2015)
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Overview of Approach

Biomedical Standards Clinical Text Research Measures
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Social History Section of in Clinical Notes Drug Use Measures
Consolidated CDA (HL7) (MTSamples.com) g L (PhenX Toolkit) )
‘Substance Use’ and Drug Use Comments f h
‘Substance Use Summary’ (University of Vermont Drug Use Measures
1 CDE B
Archetypes (openEHR) Medical Center) 9 ( TS )
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Drug Use Elements

l l l

Drug Use Values
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Analysis of Biomedical Standards

* Review existing standards for elements and
values related to drug and substance use

— Social History Observation template in HL7
Consolidated CDA implementation guide

— Substance Use Summary and Substance Use
archetypes in openEHR Clinical Knowledge Manager

 Merge elements with those identified in prior
studies

* Use combined set of elements to create initial
drug use annotation schema/guidelines for
analyzing clinical text and research measures
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Analysis of Clinical Text

* |dentify drug use sentences in consult notes from
MTSamples.com (MTS) using GATE

e Extract drug use comments from Epic EHR social
history module at University of Vermont Medical

Center (UVMMC)

* Enhance drug use annotation schema/guidelines based
on review of a random sample of drug use comments

* Annotate entities and relationships in drug use
sentences and comments using BRAT

* Combine and group MTS and UVMMC annotations
based on common words, phrases, or patterns
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Annotation of Clinical Text
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Analysis of Research Measures

Search for measures in Consensus Measures for
Phenotypes and eXposures (PhenX) Toolkit, particularly in
the “Alcohol, Tobacco and Other Substances” domain

Search for measures in caDSR using the Common Data
Element (CDE) Browser

Exclude measures not focused on drug use (e.g., those
explicitly for substance abuse and cessation or opinions
about drug use and abuse)

Extract questions and responses associated with each
remaining drug use-specific measure

Annotate questions and responses using enhanced drug
use annotation schema/guidelines

Combine and group PhenX Toolkit and CDE Browser
annotations based on common words, phrases, or patterns
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Overview of Results

e Clinical Text

Source | it Notes | # Sentences | i Annotations* _
MTS 491 130 465

UVMMC - 450 1,205

* kK 0of 0.92 and 0.94 for annotation of 10% of MTS sentences and UVMMC comments

Research Measures

:m- # Annotations*

PhenX Toolkit 2,019
CDE Browser 40 40 343

*k of 0.95 and 0.94 for annotation of 10% of PhenX Toolkit and CDE Browser questions

/N\\MI/N\ www.amia.org



Ar—
HL7 openEHR MTS UVMMC Toolkit Browser
1 Status 2 2 2 4 4
2 Certainty 2 2 4 4
3  Negation 2 4 2 4 4
4  Temporal 2 2 2
5  Start Date 2 2 4

6  Start Age 2 4 4 4
7  Quit Date 4 2 4 4
8  Quit Age 2

9  Duration of Use 4 2 4
10  Duration Since Quit 4 2

11  Duration Since Time Point 2 2 4

12 Time Frame 4 4 4 4
13 Time Point 4 4 L 2 4
14 Method 4 2 4 4 4 4
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A—
HL7 openEHR MTS UVMMC Toolkit Browser
15 Type L 2 2 L 2 L 2 4 2
16  Subtype 2 4
17 Amount 2 2 2 2 4 4
18 Frequency L 2 2 L 2 2 4 2
19 Context 2 2 4 4
20 Situation 4 4
21  Location 4
22 Subject 2
23 Change 4
24 Triggers \ 4
25 Evidence of Dependence 2 2 2 4 4
26 Cessation 2 4 4 4
27 Other ¢ 4 4 4
Total # of Elements 7 15 16 23 18 15
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Distribution of Values for Type

Clinical Text

472 Total Values; 109 Unique Values;

Research Measures
824 Total Values; 408 Unique Values;

34 Groups

Marijuana: 83 (17.6%) [11]
Cannabis
Marijana, marijuana, marijuanna, MJ
Medical marijuana, prescribed marijuana

203 Groups

Drugs: 69 (8.4%) [16]

Any other drugs, drug products
Drug non-medical use only
Drugs not prescribed by a doctor

Caffeine: 77 (16.3%) [10]
Caffein, caffeine
Coffee, coffees, ice coffee, green tea, tea
Cola, pepsi, soda, energy drinks

Marijuana: 50 (6.1%) [12]
Cannabinoids, cannabis
Hash, hash oil, hashish
Marijuana, mary jane

lllegal drugs: 62 (13.1%) [10]
Illegal drug, illicit substance
All illicit, illicit drug, illicits
Multiple illicit drugs
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Cocaine: 47 (5.7%) [10]
Angel dust

Cocaine, coke, crack
Cocaine in chunk form
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Distribution of Values for Frequency

Clinical Text Research Measures
223 Total Values; 81 Unique Values; 672 Total Values; 52 Unique Values;
7 Groups 7 Groups
Occasionally: 114 (51.1%) [13] [#]: 576 (85.7%) [18]
Occasionally, off and on, on occasion Exact number: e.g., 0,1, 2
Every few months Range: e.g., 1-2, 6-9, 20-39
Every once in a while >/<: e.g., 100 times or more
Intermittent Calculation: e.g., average # times
[#] [time unit] per [time unit]: 102 (45.7%) [54] [#] [time unit] per [time unit]: 51 (7.6%) [22]
/day, daily Daily, weekly, monthly
/week, weekly 1 or 2 days a week, 2x weekly
1-2 times per month, 3x a day About once a day, / day
Every other day, per day everyday < once a month, monthly or less often
Other: 5 (2.1%) [4] Other: 12 (1.6%) [5]
Chronic More often than prescribed
Minimal, not usually Most frequently, usually

Part-time Never



Distribution of Values for Time Frame

Clinical Text

90 Total Values; 48 Unique Values;

Research Measures
182 Total Values; 31 Unique Values;

9 Groups
Past: 30 (33.3%) [6]
Former
Past, prior

Prev, previous

Current: 18 (20.0%) [5]
Current, currently
Now, present
This time

9 Groups

Past [#] [time unit]: 65 (35.7%) [7]
During the last 30 days, past 30 days
During the last 12 months, past year
Past 30 days up to and including today

[#] [time unit]: 60 (33.0%) [6]
_day(s), _week(s), _month(s), year(s)
A day
Number of days_[range:0-30]

[#] [time unit] ago: 9 (10.0%) [9]
Ten years ago
2 weeks ago
1 month ago

Lifetime: 43 (23.6%) [4]
During your life, in your lifetime
Any time in her life
Any time in their lives
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Discussion

* Total of 27 elements represented across
biomedical standards, clinical text, and research
measures

* Disparate lists of values for elements highlight
clinical vs. research purposes of sources

* Range of variant names (e.g., slang or street
name) and levels of granularity (e.g., drug
groupings) observed for Type element

* Next steps include analysis of additional sources
and alignment with standardized vocabularies
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Conclusion

e Limited efforts focused on standardizing drug use
information in comparison with tobacco and

alcohol use

e Analysis of biomedical standards, clinical text,
and research measures

— Provide broad perspective on current representation
of drug use information

— Contribute to relevant standards development efforts
for supporting integration and interoperability

— Inform enhanced and standardized collection of drug
use information in EHR and other systems
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Questions

Thank youl!

n (B A

https://sites.google.com/site/sfhereproject/
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