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Agenda

• Promise of electronic records

• Documentation challenges

• Narrative documentation and discrete data

• NLP – the silver bullet?• NLP – the silver bullet?

• From narrative to data to actionable 

information



Part I: Trends & Challenges in 

Healthcare Documentation



The EHR and Meaningful Use

The promise…

• Achieving Meaningful Use of EHR will –

– Improve patient care 

– Reduce costs– Reduce costs

– Improve population health

How?



From HIM Professionals…
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The Doctor’s Reality
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Industry Stressors
• Increased demand for information

– ICD-10

– Meaningful Use

– Accountable care 

• More difficult methods of information capture• More difficult methods of information capture

– Direct data entry

– Removing the ability to capture thoughts and 

intuition 



HIM – Need for Data

ICD – 10 -

• More specificity

• Extensive training

• Decreased productivity – 50% • Decreased productivity – 50% 

– Learning curve

– Hybrid phase

• Loss of “super bills” 

• Loss of staff – attrition 



ICD-10 Challenges

• Deadline is 2013

• Requires granularity and specificity

• Improve capture of quality and outcomes 

• Better capture for population health statistics • Better capture for population health statistics 

and case mix index

• More appropriate reimbursement

10



ICD-10 Challenges

Problem: Unspecified documentation leads 

to unspecified codes

– Lost revenue

– Inaccurate capture of severity - case mix

– Increased audit risk– Increased audit risk
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Solution: Improved documentation

� Accurate

� Comprehensive

� Complete

� Compliant



GEMs
General Equivalence Mappings

• No direct mappings

– ~ 17,000 ICD-9 codes to >140,000 ICD-10

– one-to-many relationships

• The way we code is different



ICD-9 to ICD-10 “Diabetes type 2” 

“Uncontrolled blood sugars”

“Spilling ketones”

“Insulin drip”

ICD-10:

• Based on manifestation of diabetes
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ICD-9:

• 250 – Diabetes mellitus

• 250.00 – Diabetes  mellitus without complication, type 2 or 

unspecified type uncontrolled

• 250.12 - Diabetes with ketoacidosis Type 2 or unspecified 

type, uncontrolled (without mention of coma)

• Based on manifestation of diabetes

• No more “unspecified”

• No more “uncontrolled”

• No more ambiguity 

• “without mention of coma” 

• “type 2 or unspecified”



The Problem with Problems

1. High-risk AML

2.  Graft-versus-host disease prophylaxis

Major Diagnoses

Surgical/procedure 

History

…status post RIC and double umbilical cord 

stem cell transplant on day +13.

…dose was decreased to 200 mg b.i.d. He did 

not hold his dose this morning, so we will 

recheck tomorrow morning.

3. History of pulmonary and hepatic 

lesions.

4. Nicotine dependence.  

…appeared while he was neutropenic post 

induction chemotherapy. 

…continues to smoke cigarettes. He was seen by Nicotine 

Dependence but did not pursue any interventions.  Given a 

prescription for nicotine gum which he filled but has yet to try. He 

was encouraged to decrease, if not quit, his smoking at this time, 

but he politely declined. 

Social history

Relevant history

Compliance 



Quest for Semantic Interoperability
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Narrative Documentation

• Human understanding

• Ease of use for physicians

• Quality and compliance

• Usefulness• Usefulness

• Enterprise-wide efficiency

• Options, flexibility, and scale

……across  the continuum of care



The Challenges with Narrative

• Accessibility

– How to make accessible the data buried in 

narrative documentation?

– E.g. need to identify & maintain problem lists 

• Actionability• Actionability

– How to derive actions from narrative 

documentation?

• Coding for billing

• Automation of CDS and standardized care plans 

Is NLP the silver bullet?



Part II: The Role of NLP



Definition

• Natural Language processing (NLP) is a field of 

computer science and linguistics concerned 

with the interactions between computers and 

human (natural) languages. 

• A general term used to describe the use of • A general term used to describe the use of 

computers to process information expressed 

in natural (i.e. human) languages. 

• The use of linguistic analysis to infer meaning 

from narrative text
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In other words…

• It’s a tough problem 

• Far from being solved
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But…

• NLP has evolved substantially in recent 

years

• Useful applications in limited domains

If carefully deployed, maintained and • If carefully deployed, maintained and 

improved in the context of other 

necessary technologies
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Flavors of NLP 

• Rule-Based

– Traditional approach based on handwritten rules, 

grammars and parsers

– Pros: Explicit representation of expert knowledge,

results are interpretableresults are interpretable

– Cons: Difficult to scale, no automatic learning

• Statistical

– More recent approach using machine learning algorithms

– Pros: Enables learning from data & feedback

– Cons: Harder to adjust to changing requirements
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NLP in Healthcare – The Hype 

• Understands like a “clinician”? 

• Extracts information?

• Ensures Meaningful Use compliance?

– Quality and outcomes reporting– Quality and outcomes reporting

• Core measures, PQRS 

– Patient summary

– Reconciliation of problems and medications

• Drives Computer Assisted Coding (CAC)?

• Improves documentation quality & efficiency?
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NLP – The Silver Bullet? 

• NO! 

• NLP is a useful technology tool

• NLP makes mistakes

• There is no single, general purpose NLP –• There is no single, general purpose NLP –

always specific to a particular task

• NLP is needed but not sufficient

• Needs a lot of supporting infrastructure
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NLP Platform Infrastructure 

• Connectivity to relevant data sources

• Management of various versions and 

configurations of NLP engines

• Management of various versions of clinical • Management of various versions of clinical 

vocabularies and ontologies

• Feedback loops to enable learning

• Workflow
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Traditional SR + NLP Approach

Extracted 
Clinical 
Facts
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Dictation 

Recording SR Editing

Feedback: 
corrected textual 
draft documents

NLP Validation
TextText

Facts



Problems with this Approach 

• Multi-step review/validation workflow

– First reviewing the SR draft for textual correctness

– Then later reviewing the NLP derived clinical facts

• Missing automated NLP feedback loopMissing automated NLP feedback loop

• ‘Extraction’ of clinical facts

– Losing information & interpretability

– Narrative context needs to be preserved

– Natural language is more expressive than any 

clinical data model
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The Natural Language Gap

• Clinical narrative is much more expressive than any 

discrete, coded representation
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Speech Understanding Approach

Clinical Context

Speech
Editing &

Structured 
Document
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Speech
Understanding

Editing &
Implicit
Validation

Feedback: 
corrected 
structured and 
encoded draft 
documents and 
medical facts

Document
incl. clinical facts 

(e.g. HL7 CDA)
Dictation 

Recording Structured 
Document



Speech Understanding Approach

Transform dictation directly into structured clinical 

documents while annotating & encoding data 

depending on the care givers and organizations needs
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EHR



Meaningful Clinical Documents

• Meaningful Clinical Documents are those that blend 

free form text and fully structured documentation
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Technology-Driven Workflow 

• Validation of NLP-annotated data in a single 

step

• Reconciliation between data captured in 

structured form and NLP-derived datastructured form and NLP-derived data

• Derivation of actionable information in real-

time and appropriate presentation to guide 

workflow & decisions
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Bigger Picture 

• NLP needs to be embedded in scalable 

platform that manages & deals with

– Evolving and task-dependent NLP technologies

– Evolving/changing ontologies and clinical 

vocabulariesvocabularies

– Configuration needs to suit a particular task

– Feedback loop to enable continuous, automatic 

learning/improvements

– Technology-driven workflow
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Meaningful Use – Problem List Mgmt
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Quality Measures Reporting

38



Search & Discovery
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Conclusion 

• NLP by itself is not a silver bullet to make narrative 

data accessible and actionable

• NLP is a useful technology tool, but by itself doesn’t 

scale

• Natural language is super-expressive, NLP is not • Natural language is super-expressive, NLP is not 

perfect -> validation and feedback loops are 

important

• Keep an eye on new developments

• NLP needs to be embedded in an open, scalable 

application platform
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Thank you! 

Questions?
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