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About Kaiser Permanente 

•  Largest health maintenance organization in the US. 
•  Operates in 7 different regions (states + D.C) 

-  Ncal/Scal  -   Colorado 
-  Hawaii   -    Mid Atlantic 
-  Georgia    -    Pacific North-West 

•  Organize as an “entity structure composed of; 
•  Kaiser HealthPlan 
•  Kaiser Hospitals 
•  Permanente Medical Group 

 
 



About Kaiser Permanente 

•  Over 10 M member 
•  38 medical centers 
•  620 medical offices 

•  Over 17k physicians 
•  Over 50k nurses 
•  Over 177 k employees 

•  KP HealthConnect; largest civilian electronic 
health record system in the US 



      Kaiser Permanente's Mission 
 

To provide affordable,  
high-quality health care services 
and to improve the health of our 
members and the communities 

we serve.  
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SNOMED and OWL 

NCQA, the National Committee for Quality  
Assurance, is a private, 
 not-for-profit organization dedicated 
 to improving health care quality.  
NCQA develops quality standards and 
 performance measures for a broad range of  
health care entities. 
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SNOMED and OWL 
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SNOMED and OWL- Current State 

SUBSETS 
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SNOMED and OWL- Current State 

PRODNAM 

KPHC PRODUCTION 
COMMUNITY 

VCG 
SETS/Subsets 

Diagnosis 

Procedures 

Medications 

Encounter 
Information. 
Pt 
Demographics 
DX/PX/ERX/
LABS 

Dynamic Patient Data 
HEDIS Inclusion/Exclusion Criteria 

HEDIS REPORT 

NATIONAL AND REGIONAL CLARITY 



SNOMED and OWL- Future State 

KPHC COMMUNITY 

Historical KP Repositories 
Clinical 
Billing 

Laboratory 
Radiology 
Pharmacy 

Different Database structure 
Different Schema 

Transformed into a  
Unified Canonical Model 

RDFox 
Knowledge Representation and Reasoning 

Datalog- Rules and query language 

Surveillance 
Quality  
Measures BI and HMT  
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SNOMED and OWL 

•  The logical model of SNOMED is based on one flavor of 
Web Ontology Language (OWL) 

•  The flavor of OWL-2 which SNOMED follows is called EL
+ 

•  Another flavor of OWL-2 is called RL 
•  Oxford University Department of Computer Science (Ian 

Horrock’s group) has developed a powerful scalable 
OWL-2 RL reasoning platform called RDFox (RDF 
Oxford) 



For Internal Use Only  |  Page  

SNOMED and RDFox 

•  SNOMED and it’s OWL EL+ does a good job of 
representing procedures, diagnoses, findings, 
organisms, anatomic structures etc. 

•  SNOMED does not represent patient data. It does not 
represent MRN, Name, Age for example. 

•  It does not represent “who did what?” and “when and 
where did that happen?” 

•  Clinical data requires both a terminology of the “what” 
such as SNOMED, and also the “who, where, why, and 
when” that SNOMED does not cover 
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SNOMED and RDFox 

•  Oxfords RDFox can cover massive amounts of clinical 
data (who, what, when, where, why) and store it in RDF 
(Resource Definition Framework) format. 

•  SNOMED can be used (with subsumption searches) to 
create “value sets”. For example, what are all the 
SNOMED codes that indicate Diabetes? 
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SNOMED and RDFox 

•  Given a Value Set (vs) created with SNOMED 
subsumption, and given RDFox, any clinical data can be 
analyzed for complex queries on a massive scale. 

•  For our example we are demonstrating how this can be 
done for a Diabetes quality measure 

•  A brief explanation follows: 
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What is RDFox 

•  RDFox is developed by Oxford Department of Computer 
Science 

•  It is a massively scalable, parallel threaded logic engine 
that can make logical inferences 

•  It is based on OWL-RL and the Datalog language 



For Internal Use Only  |  Page  

Translate E.H.R. to RDF Triples 

•  First clinical data from the E.H.R. is translated into an 
Ontology. A model based on relationships. 

•  All clinical information,  can be expressed by an 
Ontology that is based on Entities In Roles that 
Participate in Acts, and Acts related to other Acts. 
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Results Diabetes Test Run. Data From One Region 

• Members in total!
SELECT DISTINCT ?memno WHERE { ?role 

kp:memberNo ?memno }!
=> 465774!
!
The number of members which are according to 

your definition (KP Diabetes Denominator) 
SELECT DISTINCT ?role WHERE { ?role rdf:type 
aux:KP_diabetes_denominator }!

=> 51359!
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Results Diabetes Test Run. Data From One Region 

The number of diabetic members which had a Lab 
Result associated with a Lab Procedure code 
"4548-4"!
SELECT DISTINCT ?role WHERE { ?role 
aux:hasHbA1cLab ?labResult }!
=> 38497 (75% of diabetic members)!
(For 38497 were 163828 Lab Procedures 
registered; on average every diabetic member was 
4.26x tested)!
!
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Diabetes Patients with a Specific Lab Result 

• The number of diabetic members with poor 
HbA1c control (>= 7%)!

SELECT DISTINCT ?role WHERE { ?role 
aux:hasPoorControl ?value }!

=> 18181 (47% of those tested diabetic 
members)!

!
This is at any time including at time of Dx!
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SNOMED and RDFox  

•  Further RDFox queries showed that of all the patients 
who ever had a level of HgbA1c over 7, 100% of them 
were below 7 “at the last measurement”, and so were 
successfully managed. 

•  The definition of Diabetes in this test run, was a value 
set for terms subsumed by SNOMED Diabetes. 



For Internal Use Only  |  Page  

SNOMED and RDFox Conclusion 

•  The combination of the SNOMED subsumption logic and 
the RDFox logic allowed us to determine a quality 
measure for an entire region, including programming and 
running, in a few hours. 
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SNOMED and RDFox Conclusion 

alan.abilla@kp.org 
peter.hendler@kp.org 


