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• Establish a National Research Infrastructure 
 

• Develop New Data Privacy & Security 
Capabilities 
 

• Develop Remote  Analysis Capability 
 

• Prepare for Future Data Capabilities 
 

• Partner With Other VA and Non-VA Entities 
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VINCI 
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CC 

F/U Depression 

 

The patient indicates that his symptoms have improved 

significantly, but not as much as he expected.  He is still 

sleeping a lot (about 12 hours per day) and finds it hard to 

concentrate on looking for work. He denies suicidal ideation. 

His PHQ-9 score is 16 today. 

 

The patient has a history of binge eating episodes. He is an 

emotional eater and often feels out of control, but continues to 

eat after job search disappointments. He often binges at night 

and has done this 3-4 times per week for the past several years.

  

 

Professional Diagnosis: 

Axis I: 

 Major Depression, partial response to meds 

 Binge eating disorder 

Axis II: 

 Deferred 

Axis III: 

 Hyperlipidemia, obesity 
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Investigate the 
Target Study 
Population 

Discover the  
Care Workflow 

Understand the 
Underlying Data 
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Evidence 

Time 
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NLP Research 

• New methods and tools 
 

• Challenges: 

– Find information 

– Decode information 
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Inference 

Context 

Concepts 

Phrases 

Parts of Speech 

Words and Tokens 

NLP Pipeline 

Sentences 

project-specific 
modules 

pre-processing 

post-processing 

re-usable 
modules 
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What Can NLP Do? 

 

Who 

What 

When 

Where 

 

 

Why 

How 
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Actual 
Patient 

Health and 
Disease 

Actual Care 
Delivered 

Unstructured 
Data 

Structured 
Data 

Clinical 
Concepts 

NLP Tool Structured 
Data 

Knowledge 
 

• From EHR 
 
• For clinical 

research 

Electronic 
Health Records 

• Identify clinical concepts 
• Annotate sample records 
• Train NLP tool 
• Test/Validate  NLP tool 
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Binge Eating Disorder 
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The initial set of terms and phrases used to describe a diagnosis 
of BED for NLP development: 

• Addictive eating 

• Binge eating disorder 

• Binge eat 

• Binge eater 

• Binge eating 

• Eating disorder 

• EDNOS 

• Eating episode 

• Not elsewhere classified (NEC) 

• NOS 

• Over eat 

• Over-eat 

• Overeating 

• Over-eating 

• Over eater 

• Over-eater 
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keyword searches 

contextual understanding 



Simple Keyword Searches 

• Preliminary queries found 37,191 distinct patients in VINCI with at 
least one mention of "binge eating" in a clinical note 

– 31,504 (84.7%) had a diagnosis code for obesity (ICD-9 code 278.0) 

– 27,751 (74.6%) had a record of a BMI > 30 kg/m2 
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Figure: BMI Breakdown 



Does not meet criteria 

• Patient reports history of bulimia nervosa.  
Currently purges 1x per month after binge eating. 
 

• Patient does not meet criteria for binge eating 
disorder at this time due to purging behaviors. 
 

• Patient engages in binge-eating behaviors. 
However, the frequency of these episodes, as 
well as the qualitative aspects of the binging, are 
insufficient to meet criteria for binge eating 
disorder. 
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Consistent, but not complete 

• Reported binge eating daily - eating one large 
meal per day, experiencing it as anesthetic. 

 

• Describes some symptoms of depression and 
binge eating. 

 

• Binge eating due to stress with 15 pound 
weight gain in recent months. 
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Differential, denies 

• possible binge eating disorder 
 

• R/O binge eating disorder 
 

• The patient's responses to the Questionnaire on Eating 
and Weight Patterns-Revised (QEWP-R) indicate the 
possibility of binge eating disorder 
 

• patient reported no history of anorexia, binge eating 
disorder, or bulimia 
 

• patient denies binge eating 
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Information and templates 

 

Topics discussed in group: Emotional eating. 

 

Handouts:  

 Binge Eating Disorder,  

 Emotional Eating: The Facts,  

 Food Cravings: The Science Behind Them,  

 Weight-Loss Myths That Will Not Die. 
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1.7 billion notes 

Patient has 
history of 
binge eating 
disorder. 

Describes 
some 
symptoms of 
depression 
and binge 
eating. 
 
 

filter notes 
 
that contain 
binge and eat 

193,450 notes 

Patient has 
history of 
binge eating 
disorder. 

Describes 
some 
symptoms of 
depression 
and binge 
eating. 
 
 

Identify variations 
of “binge eating 
disorder” 



 

Patient has 
history of 
binge eating 
disorder. 

Describes 
some 
symptoms of 
depression 
and binge 
eating. 
 
 

Patient 
concerned 
about 
binging.  
 
r/o binge 
eating d/o. 

No variation of 
“binge eating 
disorder” found 

emotional 
eating. 
Passed out 
pamphlets 
on anorexia, 
binge eating 
disorder, and 

Use surrounding words as context cues 

Patient has 
history of 
binge eating 
disorder. 

Patient 
concerned 
about 
binging.  
 
r/o binge 
eating d/o. 

emotional 
eating. 
Passed out 
pamphlets 
on anorexia, 
binge eating 
disorder, and 



training set 
Load and 

randomize 
validation set 1 

initial rule set 

extract 

concepts using  

current rule  

set 

2 
update / add to  

rule set 

3 

Use failure analysis 

to identify needed 

rule changes 

Repeat steps 3 

and 4 until recall 

and precision 

target levels are 

reached 

4 

training 

Annotated 

Document Corpus 

relevant 

concepts 

irrelevant 

and 

missed 

concepts 
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Professional Diagnosis: 

Axis I: 

 Major Depression, partial response to meds 

 Binge eating disorder 

Axis II: 

Patient does not meet criteria for binge eating disorder at 

this time due to purging behaviors. 

Relevant:      TRUE 

Assertion:    PRESENT 

All Correct 

Relevant:      TRUE 

Assertion:    PRESENT 

Assertion Incorrect 



training set 
Load and 

randomize 
validation set 1 

initial rule set 

extract 

concepts using  

current rule  

set 

2 
update / add to  

rule set 

3 

Use failure analysis 

to identify needed 

rule changes 

Load and 

randomize 
5 

Repeat steps 3 

and 4 until recall 

and precision 

target levels are 

reached 

4 

training 

Annotated 

Document Corpus 

relevant 

concepts 

irrelevant 

and 

missed 

concepts 

Compare extracted 

concepts with 

reference standard  

for accuracy 

7 

validation 

relevant 

concepts 

irrelevant 

and 

missed 

concepts 

extract 

concepts using 

final rule 

set 

6 
final 

rule set 
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Instances 
Reviewed 

Correctly Identified 
BED Diagnosis 

BED Diagnosis 
Possible BED*** 

Yes No 

N N %* N %** N %** N %** 

1000 918 91.8% 731 90.7% 177 96.6% 92 91.3% 

1000 917 91.7% 730 90.9% 175 95.4% 95 90.5% 

1000 824 82.4% 759 80.9% 165 84.8% 76 92.1% 

*Weighted average of the system classification across all classifications 

**Percent that human reviewer agreed with the system classification 

***Includes differential diagnoses  



NLP in clinical research 

• Leverage existing methods and tools 
 

• Challenges 

– Project team 

– Data access 

– Deployment 
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Treated Hep 

C Patients 
 

22,249 

Genotype 

Lab 
 

17,540 

(79%) 

Missing 

Genotype 

Lab 
 

4,709 (21%) 

Available 

Clinic Notes 
 
 

Genotype in 

Notes 

Available 

Genotype 
 

21,632 

(97%) 

Missing 

Genotype 
 
 

617 (3%) 

More than 1 mention 94% 

More than 10 mentions 50% 

More than 20 mentions 22% 

DuVall SL, et al. ICPE 2012 
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Patients 

with Gout 

ICD Code 
 

1,576 

 

Strict Diet 
 

24.8% 

 

Weight Loss 
 

63.8% 

 

Alcohol 

Reduction 
 

8.6% 

Patterson OV, … , DuVall SL. IEEE HISB 2012 

 

All Three 
 

3.8% 
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Patients 

with NMSC 

ICD Code 
 

528,497 

NLP-

confirmed 

BCC 
 

363,627 

NLP-

possible 

laBCC 
 

6,162 

NLP-

possible 

mBCC 
 

3,722 

Confirmed 

laBCC 

 

1,171 

Confirmed 

mBCC 

 

475 

 

DuVall SL, Patterson OV, et al. ESMO 2013 
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Questions? 

 

 

Scott DuVall 

scott.duvall@utah.edu 
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