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ÅOne model to accommodate both administrative claims and 
electronic health records 
ïClaims from private and public payers, and captured at point-of-care 

ïEHRs from both inpatient and outpatient settings 

ÅOne model to support collaborative research across data 
sources both within and outside of US 

ÅOne model that can be manageable for data owners and 
useful for data users (efficient to put data IN and get data 
OUT) 

ÅEnable standardization of structure, content, and analytics 
focused on specific use cases 

Objectives in OMOP Common Data Model 
development 
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Evolution of the OMOP Common data model 

http://omop.org/CDMvocabV4 

OMOP CDM now Version 4, following 
multiple iterations of implementation, 
testing, modifications, and expansion 
based on the experiences of the OMOP 
community who bring on a growing 
landscape of research use cases. 

OMOP CDMv2 

OMOP CDMv4 

Drug Safety Surveillance 

CER/PCOR 

http://omop.fnih.org/CDMvocabV4
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ÅCDM was feasible to implement both centrally and in a 
distributed network, across both administrative claims and 
electronic health records data 

ÅDisparate coding systems can be harmonized, with minimal 
information loss, to a standardized vocabulary 

ÅCDM enabled a wide array of efficient, scalable analyses for 
active drug safety surveillance 

 

Lessons learned about data model 
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OMOP Extended Consortium 

OMOP Research Core 

EUADR Alliance 
Distributed Network 

Centralized data  

Research Lab & 
Coordinating Center 

OSIM2 

Pedianet 

HealthSearch 

ARS 

IPCI 

PHARMO 

Aarhus 

J&J: 
Optum 
CPRD 

Premier 

Sanofi: 
THIN 
LabRx 

AHRQ: 
SAFTINET 

Pfizer: 
THIN 

GSK: 
GPRD 

AHRQ : 
SCANNER 

OMOP 
Distributed Network 
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One model, multiple use cases 

http://omop.org/CDMvocabV4 

Medical product safety 

surveillance  (drugs, 

vaccines, devices) 

Comparative 

effectiveness research 

Health economics 

Quality of care 

http://omop.org/CDMvocabV4
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Key concepts within OMOP CDM v4 
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Person-centric  
(not encounter based) 

Multiple domains, each 
with specific attributes: 
CONDITION 
DRUG 
PROCEDURE 
VISIT 
DEATH 

Hybrid between Entity-
relationship (ER) model 
and Entity-attribute-
value (EAV) model 

Preserve source values 
(ex. ICD-9-CM) and 
established standard 
concepts (ex. SNOMED) 

One table can maintain 
multiple sources of data by 
ŘƛǎǘƛƴƎǳƛǎƘƛƴƎ ΨǘȅǇŜΩ ƻŦ 
condition  (ex. diagnosis 
from medical claim vs. 
problem list from EHR) 

Delineate between verbatim 
data and inferred information 
(ex. standardize process to 
define episode of care and 
length of drug exposure) 
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ÅAdministrative Claims 

ïConditions:  ICD-9-CM 
 

ïDrugs: NDC 
 

 

ÅElectronic health records 

ïConditions: ICD-9-CM, SNOMED, ICD-10-
CM, free text! 

ïDrugs: NDC, Multum, GPI, VA Product, 
ChargeMaster, free text! 

Vocabulary challenges in US 
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* Until 2014, when ICD-10-CM becomes CMS billing standard 

 If you only care about pharmacy dispensing information.   

If the product is administered by physician, then HCPCS, 

ICD9P, CPT4 
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Vocabulary challenges across the world 

ÅConditions 

ïREAD, OXMIS, ICD-9-CM, 
ICD-10-CM, ICPC, 
MedDRA, freetext in 
different languages! 

ÅDrugs 

ïMultilex, ATC, NPI, NDC* 
(*for different nations), 
freetext in different 
languages! 
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EUADR 
CPRD 
THIN 

ASPEN 
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Using ONC standards to harmonize terminologies 
across disparate observational data sources 

Drug standard: 
RxNorm 

Condition standard: 
SNOMED 

http://omop.org/CDMvocabV4 

OMOP Vocabulary Model leverages 

NLM UMLS, and extends to include 

other commercial terminologies and 

source mappings required by the 

community 

Lab standard: 
LOINC 

http://omop.org/CDMvocabV4
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Å SNOMED and MedDRA provide useful standards to harmonize data, with 
minimal information loss in translation from ICD-9-CM 
 

 

 

 

 

 

Å Use of multiple standardized drug vocabularies can improve the quality of 
observational analysis 

Lessons learned on standardized vocabulary 
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Compatibility across data models through common 
ETLs 
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Has been done, no loss 

Could be done, no loss 

Has been done with loss 

Could be done with loss 
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