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Observational Medical Outcomes Partnership 

Public-Private Research Partnership established to inform the 
appropriate use of observational healthcare databases for 
studying the effects of medical products: 

ïConducting methodological research to empirically 
evaluate the performance of alternative methods on their 
ability to identify true associations 

ïDeveloping tools and capabilities for transforming, 
characterizing, and analyzing disparate data sources across 
the health care delivery spectrum   

ïEstablishing a shared resource so that the broader 
research community can collaboratively advance the 
science 
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Establishing a common clinical information model 

Å Developed with broad stakeholder input 

Å Designed to accommodate disparate types of data (claims and EHRs) 

Å Optimized to use case of standardized large-scale analytics 

Å Conceived for active medical product surveillance, but extensible for other use cases 

Å Applied successfully across OMOP data community 

http://omop.fnih.org/CDMandTerminologies 

Å Standards-based, conforming to ONC Meaningful Use Stage 2 recommendations 

*RxNorm 

*SNOMED-CT 

*LOINC 
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Person 

Drug_exposure 

Condition_occurrence 

Procedure_occurrence 

Visit_occurrence 

Observation 

Procedure_cost 

Drug_cost 

Observation_period 

Payer_plan_period 

Provider 

Care_site 

Organization 

Location 

Å Health Outcomes of Interest 
Å Drugs of Interest 
Å Interventions 
 

Cohort 

Death 

Drug_era 

Condition_era 

Standardized 
Vocabulary 

OMOP CDM v3  - ²ƘŀǘΩǎ ƴŜǿΚ 

Illustrative version:  

Refer to CDMv3 

document for formal 

specification 
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Standardizing terminologies to accommodate 
disparate observational data sources 

MedDRAMedDRA

MedDRAMedDRA

Low-level Terms 

(Level 1)

Preferred Terms 

(Level 2)

MedDRAMedDRA

MedDRAMedDRA

MedDRAMedDRA

High Level Terms 

(Level 3)

High Level Group Terms 

(Level 4)

MedDRAMedDRA
System Organ Class 

(Level 5)

Existing

De Novo

Mapping

Derived

Source codes ICD-9-CMICD-9-CM

Low-level concepts 

(Level 1)

Higher-level 

classifications 

(Level 2)

ReadReadSNOMED-CTSNOMED-CT

SNOMED-CTSNOMED-CT

OxmisOxmis

Top-level 

classification 

(Level 3)
SNOMED-CTSNOMED-CT

SNOMED-CTSNOMED-CT

MedDRAMedDRA

MedDRAMedDRA

Low-level Terms 

(Level 1)

Preferred Terms 

(Level 2)

MedDRAMedDRA

MedDRAMedDRA

MedDRAMedDRA

High Level Terms 

(Level 3)

High Level Group Terms 

(Level 4)

MedDRAMedDRA
System Organ Class 

(Level 5)

Existing

De Novo

Mapping

Derived

Existing

De Novo

Mapping
Existing

De Novo

Mapping

Derived

Source codes ICD-9-CMICD-9-CM

Low-level concepts 

(Level 1)

Higher-level 

classifications 

(Level 2)

ReadReadSNOMED-CTSNOMED-CT

SNOMED-CTSNOMED-CT

OxmisOxmis

Top-level 

classification 

(Level 3)
SNOMED-CTSNOMED-CT

SNOMED-CTSNOMED-CT

Standardizing 
conditions: 

Standardizing 
drugs: 

http://omop.fnih.org/Vocabularies 
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Example: RxNorm ς Standardized Drug Terminology 
Enables OMOP Research 

Beyond translation to enabling structured analytics 
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NDC Thomson 

GPI GE 

VA Product VA 

Multum PHS 

Multilex GPRD 

GPPC 

NDF-RT 

FDB 

RxNorm 
Clinical drug 
Branded drug 

Ingredient 
Form 

Strength 
Characterization tools 

Queries 

Database benchmarking 

Comparison of  
analytical methods 

HOI definitions 

Drug class definition 

Ingredient-based eras 

Indication based methods 

Disparate 
Sources 

Drug 
Codes 

Normalized 
to RxNorm 

Enabling Standardized 
Tools and Methods 

Quality control 
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OMOP Data Community ς First Two Years  
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OMOP Extended Consortium 

OMOP Research Core 

Distributed Network 

Centralized data  

Research Lab & 
Coordinating Center 

OSIM2 
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178 million persons with patient-level data 
5.4 billion drug exposures, 5.8 billion procedures, 2.3 billion clinical observations 
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ÅOpen-source development community, all work products place in 
public domain on OMOP website (http://omop.fnih.org) 

Å Standard analytics are all developed against the OMOP common 
data model 

Å Programs are implemented and tested within the central research 
lab against multiple data sources 

ÅMethods that pass independent feasibility testing by OMOP central 
team are made publicly available 

Å Analytics program are parameterized to allow for flexible use of 
other applications outside the original OMOP experiment 

Å Distributed data partners are encouraged to execute the programs 
and share summary outputs back with central coordinating center 

Å Analytics output is generally summary statistics in standardized 
ŦƻǊƳŀǘ ŀƴŘ Ŏŀƴ ōŜ ŎǳǎǘƻƳƛȊŜŘ ǘƻ ŜŀŎƘ ǎƛǘŜΩǎ ǘƻƭŜǊŀƴŎŜ ŦƻǊ ǎƳŀƭƭ ŎŜƭƭ 
counts 

Å Rest of presentation are example results from existing OMOP 
standard analytics tools that demonstrate some potential use cases 

OMOP analytics development approach 
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CCAE (59.8M)

GE (11.2M)

Humana (10.0M)

i3 Drug Safety (     1M)

MDCD (11.2M)

MDCR (  4.7M)

MSLR (   1.5M)

Partners (      3M)

Regenstrief (      2M)

SDI (90.0M)

Records per Individual
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Condition Occurrence Drug Exposure Procedure Occurrence Observation

Data density across the OMOP community 
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The density of data varies widely 
across sources, reflecting the 
disparate data capture origins 
 
Clinical observations are most 
prevalent element amongst the EHR 
systems 
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Standardized Records Over Time 
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The quantity of drug exposure and 
condition occurrence records in the 
system also is dynamic over time, 
reflecting changes in data capture 
process and shifts in population 
characteristics 
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ÅWhat is the background rate of disease? 

ÅHow does it vary across the data community? 

ÅIs the prevalence consistent over time? 

ÅAre there differences in patient subgroups, such as 
age or gender? 

Population health use case 
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Exploring prevalence of disease: 

ex: Acute Myocardial Infarction 
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Standardized condition prevalence = 5-yr annualized prevalence, 
stratified by age and gender, standardized to US Census 

NQMC referent rates from Canada:  
0.25% in 2003/4 decreased to 
0.22% in 2008/9  
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Exploring prevalence of disease: 

ex: Acute Myocardial Infarction 

Across all sources, consistently observe 
increasing rates in older population and 
higher risk in males. 
 
Standardized analytics facilitate rapid 
exploration of pre-defined patient subgroups  



OBSERVATIONAL  
MEDICAL 
OUTCOMES 
PARTNERSHIP 

14 

Exploring prevalence of disease: 

ex: Acute Myocardial Infarction 

Changes in prevalence over time 
may reflect changes in data capture 
process, coding strategy, and/or 
shifts in population characteristics 
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Exploring prevalence of all diseases 
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Treemap displays 3 dimensions: 
Size of rectangle : Standardized prevalence 
Color : ΨtǊŜǾŀƭŜƴŎŜ ǊŀǘƛƻΩΣ comparing source 
prevalence with the overall community average 
Hierarchy : Aggregate SNOMED-CT concepts by 
MedDRA System Organ Class 
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Days from index date 
when criteria of (diagnosis + procedure + lab) was satisfied 
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Exploring clinical patterns in laboratory results 
ex:  Acute Liver Injury 
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