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Learning Objectives 
•  Understand and recount an interoperable information 

model for past medical history, family history and 
social history data employing post-coordinated 
SNOMED CT attributes and value sets 

•  Appreciate the mapping and data extraction challenges 
to populating the research data warehouse with 
longitudinal data from one common EHR vendor 

•  Review and understand decision analytical and 
clinical research use cases for employing longitudinal 
history data in support of enterprise and national 
objectives 

 



Agenda 
•  Meaningful Use case for structured longitudinal 

health data in the electronic health record 
•  Research use cases for longitudinal clinical data 
•  Situations: Past Medical History 
•  Clinical observables: Smoking and alcohol 

history 
•  Situations: Surgical-procedural History 
•  Situations: Family History 



Meaningful Use Stage 2 Vocabulary 
Requirements for Semantic Interoperability 

•  Demographics (80% stage 2): LOINC, HL7/OMB code set 
•  Longitudinal data; smoking status: SNOMED CT 
•  Problem list/encounter diagnoses: SNOMED CT, (ICD*) 
•  Structured lab results (55% stage 2): Lab LOINC 
•  Physical findings: LOINC, SNOMED CT observables 
•  E-prescribing (50% formulary check stage 2): RxNORM, 

SNOMED CT 
•  Medication orders: RxNORM, SNOMED CT 
•  Orders: LOINC, RxNORM 
•  Immunizations (Immunization registries): CVX, MVX 
•  Procedures: CPT, HCPCS 
•  Documents: LOINC 



Office National Coordinator HIT: 
Objectives of Interoperability 
•  Facilitate transitions of care 
•  Promote free flow of results data 
•  Engage patients and families in managing 

their EHR 
•  Support Public Health  
•  Enhance clinical research within Learning 

Healthcare Environment 



Interoperable Learning Health  
Ecosystem 

How to merge data from the EHR     
into integrated,  interoperable 
research and public health datasets? 



PCORI CDRN 4:  
Greater Plains Collaborative 

•  University of Kansas 
•  U Wisconsin Madison 
•  Medical College 

Wisconsin 
•  Childrens Mercy (KC)  
•  Marshfield Clinic 
•  University of Iowa 

•  University of Minnesota 
•  University of Nebraska 
•  U Texas Southwestern 
•  U Texas San Antonio 
•  Indiana University 
•  University of Missouri 

Columbia 



GPC Architecture for Research 
Interoperation 
•  Research data integration and query 

management tooling: i2b2; SQL 
•  Information model: Star schema  
•  Domain ontology/code sets from ONC:  

•  Demographics, Clinical findings/biometrics, Lab findings, 
Radiology findings, Diagnoses, Allergies, Procedures, Orders/
procedure/medications, Medications/pharmaceuticals 
administered, Registry data 

•  ONC value sets from NLM for coded data 



UNMC Research Data Development Model 
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UNMC Research Standards  
Transformation Architecture 

Epic EHR	
   Clarity ETL Maps	
  
i2b2 Ontology  

Metadata	
  

Demographics	
  
LOINC(site) 

US ed SNOMED CT	
  
US OMB 
LOINC 

Problem List	
  

US ed SNOMED CT(IMO) 
ClinFind, Events, Situations, 

Social context (SNOMED CT)	
  
Encounter diagnoses 
Billing diagnoses	
   ICD-9-CM(IMO)	
   ICD-(*)-CM	
  

Social history	
  
LOINC 

US ed SNOMED CT 
LOINC, SNOMED CT 

Observables 

Laboratory results	
   LOINC(site)	
   LOINC 

Clinical findings	
  
LOINC 

US ed SNOMED CT	
  
SNOMED CT observables 

LOINC	
  
Medication orders 
Prescriptions RxNORM(FDB)	
  

RxNORM 
	
  

Medications 
Administered	
  

RXNORM 
NDC 

Medications Dispensed	
   NDC (Surescripts)	
   NDC 

Procedures 
	
  

CPT(Epic) 
ICD-9-PCS 

HCPCS	
  

CPT 
ICD-9-PCS 

HCPCS(Colorado)	
  

Immunizations	
  
CVX 

MVX(site)	
  
CVX 
MVX 

Documents LOINC	
   LOINC 
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(Some) Research Data 
Warehouse Requirements 
•  Organization, presentation and query data access 

understandable to the clinical researcher 
•  Data aggregation queries easy to do; relevant to 

research questions; standards driven but not requiring 
knowledge of the standard  

•  Query of quantitative results and conversion of data 
units must be supported for heterogeneous data 
sources 

•  Interoperability standards inherent to design but not 
obtrusive or confusing 



Research Data Warehouse: 
Query use cases 
•  How many patients with COPD have smoked 

more than 30 pack-years by age and gender? 
•  How many patients are at risk of breast cancer due 

to first degree family history or BRCA syndrome? 
•  How many patients have had a splenectomy, have 

functional asplenia or sickle cell anemia and 
should be vaccinated for pneumococcus? 



Historical data: 
Situation with explicit context 
•  Problem: “Breast cancer” 
…time passes 
•  “History of breast cancer” 
…has children 
•  “Family history of breast cancer in mother” 
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Historical data: 
Situation with explicit context 
•  Problem: “Breast cancer” 
…time passes 
•  “History of breast cancer” 
…has children 
•  “Family history of breast cancer in mother” 



Epic Data Model: Past Medical 
History 

Problem list record 
•  IMO maps: 
•   <<417662000|History of 

clinical finding| 
•  <<|413350009|Finding 

with explicit context| 

Past history record 
•  UNMC maps: 

<<404684003|Clinical 
finding| 

•  Age or date of onset 
•  Comment 
•  Source of history 

•  <<404684003|Clinical 
finding| 

•  Source of history 

Pertinent negative history 



Current problem: “Breast cancer” 

           i2b2 Observation fact 

 

 

 

 

 

  

 

Observation Fact 

 

Modifier_CD  

DX|PROB|ACTIVE 

Concept_CD     

SNOMEDCT: 
254839007 

Value 

Patient 

 

Encounter 

 

Provider 
Start_date 

End_date 



“Subject history of breast cancer” 

           i2b2 Observation fact 

 

 

 

 

 

  

 

Observation Fact 

 

Modifier_CD  

DX|PMH 

Concept_CD     

SNOMEDCT: 
254839007 

Value 

Patient 

 

Encounter 

 

Provider 
Start_date 

End_date 



 “Mother’s history of breast cancer” 

           i2b2 Observation fact 

 

 

 

 

 

  

 

Observation Fact 

 

Modifier_CD  

DX|FHX|444301002 

Mother of subject 

Concept_CD     

SNOMEDCT: 
254839007 

Value 

Patient 

 

Encounter 

 

Provider 
Start_date 

End_date 



Social History Observables 
•  Social history data is extracted routinely by Epic 

to Clarity tables 
•  Tables contain encounter records for observables 

about patient  habits and behaviors: smoking, 
alcohol use, sexual preference, OB history and 
others 

•  Some of these clinical observables can be found in 
LOINC OR SNOMED CT….. 

•  ONC specified value set for ‘Tobacco use status’ 
as SNOMED CT; mapped for Meaningful Use by 
Epic and published by NLM 



Epic Data Model: Social history 

Social history 

•  Uses tobacco 
•  Packs per day 
•  Tobacco years 
•  Quit date 
•  Cigarettes 
•  Pipes 
•  Cigars 
•  Snuff 
•  Chews 

•  Uses alcohol 
•  Alcohol oz per week 
•  Uses IV drugs 
•  Frequency of drug use 
•  Sexually active 
•  Female sexual partner 
•  Male sexual partner 
•  Uses a condom 
•  ... 



Epic Data Model: Social history 
Social history 

•  UNMC maps: 
•  Uses tobacco  = LOINC 

72166-2 |Pattern of tobacco 
use| 

•  Packs per  day X Tobacco 
years = 401201003 |
Cigarette pack years 
(observable)| 

•  Quit date 
•  Cigarettes 
•  Pipes 
•  Cigars 
•  Snuff 
•  Chews 

•  Uses alcohol 
•  UNMC maps: 
•  Alcohol oz per week = 

228311005|Pattern weekly 
alcohol consumption 
(observable)| 

•  Uses IV drugs 
•  Frequency of drug use 
•  Sexually active 
•  Female sexual partner 
•  … 
•  Uses a condom 



 “Subject pack-year history = 30” 

           i2b2 Observation fact 

 

 

 

 

 

  

 

Observation Fact 

 

Modifier_CD  
Concept_CD     

SNOMEDCT: 
401201003  

Value 

‘30’ 

Patient 

 

Encounter 

 

Provider 
Start_date 

End_date 



“How many COPD patients do 
we have?” 



“How many COPD patients have 
smoked >= 30 pack-years?” 



Social History Observables 
•  Social history data is extracted routinely by Epic 

to Clarity tables 
•  Tables contain encounter records for observables 

about patient  habits and behaviors: smoking, 
alcohol use, sexual preference, OB history and 
others 

•  Some of these clinical observables can be found in 
LOINC OR SNOMED CT….. 

•  ONC specified the value set for ‘Tobacco use 
status’ as SNOMED CT; mapped for Meaningful 
Use by Epic and published by NLM 



Social History Observables: 
LOINC (72166-2:Tobacco use status) 
•  Social history data is extracted to Clarity tables 
•  tains encounter records for observables about 

patient  habits and behaviors: smoking, alcohol 
use, sexual preference, OB history and others 

•  Some of these clinical observables can be found in 
LOINC OR SNOMED CT….. 

•  ONC specified value set for ‘Tobacco use status’ 
as SNOMED CT; mapped for Meaningful Use by 
Epic 



ONC: “Pattern of tobacco use” 



Epic Data Model: Surgical 
(Procedural) History 

Problem list record 
•  IMO maps: 
•  <<443938003|Procedure 

carried out on subject| 
•  <<416940007|Past history 

of procedure| 
•  <<387713003|Surgical 

procedure| 

Surgical history record 
•  UNMC Maps:  
•  <<71388002|Procedure| 
•  Laterality code 

<<182353008|Side| 
•  Procedure date 
•  Comment 
•  Source of history 



Epic Data Model: Family History 

Problem list record 
•  IMO maps: 
•  <<416471007|Family History 

of clinical finding| 
•  Status (active, resolved..) 
•  Comment 

Family history record 
•  UNMC maps: 
•  Relationship to patient 

<<303071001|Person in the 
family| 

•  <<404684003|Clinical finding| 
•  Age of onset 
•  Vital status 
•  Age at death 



Questions? 
Comments? 


