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Observational Health Data Sciences 
and Informatics (OHDSI) Mission 

To improve health, by empowering a 
community to collaboratively generate the 

evidence that promotes better health 
decisions and better care. 

Hripcsak G, et al. (2015) Observational Health Data Sciences and Informatics (OHDSI): 
Opportunities for observational researchers. Stud Health Technol Inform 216:574–578. 



Objectives 
1. Innovation: Observational research is a field which will benefit greatly from 

disruptive thinking. We actively seek and encourage fresh methodological 
approaches in our work. 
 

2. Reproducibility: Accurate, reproducible, and well-calibrated evidence is 
necessary for health improvement. 
 

3. Community: Everyone is welcome to actively participate in OHDSI, whether 
you are a patient, a health professional, a researcher, or someone who 
simply believes in our cause. 
 

4. Collaboration: We work collectively to prioritize and address the real world 
needs of our community’s participants. 
 

5. Openness: We strive to make all our community’s proceeds open and 
publicly accessible, including the methods, tools and the evidence that we 
generate. 
 

6. Beneficence: We seek to protect the rights of individuals and organizations 
within our community at all times. 

 



Truven MarketScan Commerical Claims and Encounters (CCAE):  INPATIENT_SERVICES     
enrolid admdate pdx dx1 dx2 dx3 
157033702 5/31/2000 41071 41071 4241 V5881 

Optum Extended SES: MEDICAL_CLAIMS         
patid fst_dt diag1 diag2 diag3 diag4 
259000474406532 5/30/2000 41071 27800 4019 2724 

Premier: PATICD_DIAG         
pat_key period icd_code icd_pri_sec 
-171971409 1/1/2000 410.71 P 
-171971409 1/1/2000 414.01 S 
-171971409 1/1/2000 427.31 S 
-171971409 1/1/2000 496 S 

JMDC: DIAGNOSIS           
member_id admission_date icd10_level4_code 
M004149337 4/11/2013 I214 
M004149337 4/11/2013 A539 
M004149337 4/11/2013 B182 
M004149337 4/11/2013 E14- 

Source data = source structure, source 
content, source conventions 

4 real observational databases, all containing 
an inpatient admission for a patient with a 
diagnosis of ‘acute subendocardial infarction’ 
• Not a single table name the same… 
• Not a single variable name the same…. 
• Different table structures (rows vs. 

columns) 
• Different ICD9 conventions (with and 

without decimal points) 
• Different coding schemes (ICD9 vs. ICD10) 



OMOP CDM = Standardized structure: 
same tables, same fields, same datatypes, 
same conventions across disparate sources 

Truven CCAE:  CONDITION_OCCURRENCE   

PERSON_ID 
CONDITION_
START_DATE 

CONDITION
_SOURCE_V
ALUE CONDITION_TYPE_CONCEPT_ID 

157033702 5/31/2000 41071 
Inpatient claims - primary 
position 

157033702 5/31/2000 41071 Inpatient claims - 1st position 
157033702 5/31/2000 4241 Inpatient claims - 2nd position 
157033702 5/31/2000 V5881 Inpatient claims - 3rd position 

Optum Extended SES:  CONDITION_OCCURRENCE 

PERSON_ID 
CONDITION_
START_DATE 

CONDITION
_SOURCE_V
ALUE CONDITION_TYPE_CONCEPT_ID 

259000474406532 5/30/2000 41071 Inpatient claims - 1st position 
259000474406532 5/30/2000 27800 Inpatient claims - 2nd position 
259000474406532 5/30/2000 4019 Inpatient claims - 3rd position 
259000474406532 5/30/2000 2724 Inpatient claims - 4th position 

Premier : CONDITION_OCCURRENCE   

PERSON_ID 
CONDITION_
START_DATE 

CONDITION
_SOURCE_V
ALUE CONDITION_TYPE_CONCEPT_ID 

-171971409 1/1/2000 410.71 Hospital record - primary 
-171971409 1/1/2000 414.01 Hospital record - secondary 
-171971409 1/1/2000 427.31 Hospital record - secondary 
-171971409 1/1/2000 496 Hospital record - secondary 

JMDC : 
CONDITION_OCCURRENCE     

PERSON_ID 
CONDITION_
START_DATE 

CONDITION
_SOURCE_V
ALUE CONDITION_TYPE_CONCEPT_ID 

4149337 4/11/2013 I214 Inpatient claims 
4149337 4/11/2013 A539 Inpatient claims 
4149337 4/11/2013 B182 Inpatient claims 
4149337 4/11/2013 E14- Inpatient claims 

• Consistent structure optimized for large-
scale analysis 

• Structure preserves all source content and 
provenance 



OMOP CDM = Standardized content: 
common vocabularies across disparate 

sources 
Truven CCAE:  CONDITION_OCCURRENCE       

PERSON_ID 

CONDITION 
_START 
_DATE 

CONDITION 
_SOURCE 
_VALUE 

CONDITION _TYPE 
_CONCEPT_ID 

CONDITION 
_SOURCE 
_CONCEPT_ID 

CONDITION 
_CONCEPT_ID 

157033702 5/31/2000 41071 
Inpatient claims - 
primary position 44825429 444406 

Optum Extended SES:  CONDITION_OCCURRENCE     

PERSON_ID 

CONDITION 
_START 
_DATE 

CONDITION 
_SOURCE 
_VALUE 

CONDITION _TYPE 
_CONCEPT_ID 

CONDITION 
_SOURCE 
_CONCEPT_ID 

CONDITION 
_CONCEPT_ID 

259000474406532 5/30/2000 41071 
Inpatient claims - 1st 
position 44825429 444406 

Premier : CONDITION_OCCURRENCE       

PERSON_ID 

CONDITION 
_START 
_DATE 

CONDITION 
_SOURCE 
_VALUE 

CONDITION _TYPE 
_CONCEPT_ID 

CONDITION 
_SOURCE 
_CONCEPT_ID 

CONDITION 
_CONCEPT_ID 

-171971409 1/1/2000 410.71 
Hospital record - 
primary 44825429 444406 

JMDC : CONDITION_OCCURRENCE       

PERSON_ID 

CONDITION 
_START 
_DATE 

CONDITION 
_SOURCE 
_VALUE 

CONDITION _TYPE 
_CONCEPT_ID 

CONDITION 
_SOURCE 
_CONCEPT_ID 

CONDITION 
_CONCEPT_ID 

4149337 4/11/2013 I214 Inpatient claims 45572081 444406 

• Standardize source 
codes to be uniquely 
defined across all 
vocabularies 

• No more worries 
about formatting or 
code overlap  

• Standardize across 
vocabularies to a 
common referent 
standard 
(ICD9/10SNOMED) 

• Source codes mapped 
into each domain 
standard so that now 
you can talk across 
different languages 



OHDSI: a global community 

OHDSI Collaborators: 
• >200 researchers in academia, 

industry and government 
• >17 countries 

OHDSI Data Network: 
• >82 databases from 17 countries 
• 1.2 billion patients records (duplicates) 

• ~115 million non-US patients 

http://www.ohdsi.org/web/wiki/doku.php?id=resources:2017_data_network 
 

http://www.ohdsi.org/web/wiki/doku.php?id=resources:2017_data_network


Objectives in OMOP Common Data 
Model development 

• One model to accommodate both administrative claims and 
electronic health records 
– Claims from private and public payers, and captured at point-of-care 
– EHRs from both inpatient and outpatient settings 
– Also used to support registries and longitudinal surveys 

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

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

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



OMOP CDM Principles 

• OMOP model is an information model 
– Vocabulary (Conceptual) and Data Model are 

blended 
– Domain-oriented concepts 

• Patient centric 
• Accommodates data from various sources 
• Preserves data provenance 
• Extendable 
• Evolving 



Journey of an open community data 
standard 

OMOP CDM v1 

OMOP CDM v2 

OMOP CDM v4 

OMOP CDM v5 

OMOP CDM v5.0.1 
OMOP CDM v5.1 
OMOP CDM v5.2 

https://github.com/OHDSI/CommonDataModel 
 

Nov2014 
Expanded to support 

medical device research, 
health economics, 

biobanks, freetext clinical 
notes; vocabulary-driven 

domains 

June2012 
Expanded to support 

comparative 
effectiveness research 

Nov2009 
Focus on drug safety 

surveillance, methods 
research 

May2009 
Strawman  

2015-2017 
Improvements to 

support additional 
analytical use cases of 

the community 

https://github.com/OHDSI/CommonDataModel
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Concept_relationship 
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Drug_strength 

Cohort_definition 

Standardized vocabularies 
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Drug_exposure 

Condition_occurrence 

Procedure_occurrence 

Visit_occurrence 

Measurement 

Observation_period 

Payer_plan_period 

Provider 

Care_site Location 

Death 

Cost 

Device_exposure 

Note 

Observation 

Standardized health system data 

Fact_relationship 

Specimen 
CDM_source 

Standardized meta-data 

Standardized health 
econom

ics 

Person 

OMOP Common Data Model v5.2 

Note_NLP 

https://github.com/OHDSI/CommonDataModel 
 

https://github.com/OHDSI/CommonDataModel


Everything is a concept….everything needs to be 
defined in a common language 



OMOP Common Vocabulary Model 

What it is 
• Standardized structure to 

house existing vocabularies 
used in the public domain 

• Compiled standards from 
disparate public and private 
sources and some OMOP-
grown concepts 

• Built on the shoulders of 
National Library of Medicine’s 
Unified Medical Language 
System (UMLS) 

 

What it’s not 
• Static dataset – the vocabulary 

updates regularly to keep up 
with the continual evolution of 
the sources 

• Finished product – vocabulary 
maintenance and 
improvement is ongoing 
activity that requires 
community participation and 
support 



Single Concept Reference Table 
 

Vocabulary ID 

All vocabularies 
stacked up in one 
table 

• 78 Vocabularies across 32 domains 
• 5,720,848 concepts 

– 2,361,965 standard concepts 
– 3,022,623 source codes 
– 336,260 classification concepts 

• 32,612,650 concept relationships 

 



What's in a Concept 

For use in CDM 

English description 

Domain 

Vocabulary 

Class in SNOMED 

Concept in data 

Valid during time 
interval: always 

CONCEPT_ID 313217  

CONCEPT_NAME  Atrial fibrillation 

DOMAIN_ID  Condition 

VOCABULARY_ID  SNOMED 

CONCEPT_CLASS_ID  Clinical Finding 

STANDARD_CONCEPT  S 

CONCEPT_CODE 49436004  

VALID_START_DATE 01-Jan-1970  

VALID_END_DATE 31-Dec-2099  

INVALID_REASON   

Code in SNOMED 

15 



OMOP CDM Standard Domain Features 

16 

OMOP-CDM retains source data as verbatim and as concept code referring to source 
vocabulary (e.g. ICD-9CM) 



Integration of CDM and Vocabulary 

CONCEPT 
concept_id:  44821957 
concept_name:   ‘Atrial fibrillation’ 
vocabulary_id:  ‘ICD9CM’ 
concept_code:   ‘427.31’ 
primary_domain: condition 
standard_concept: N 

CONCEPT 
concept_id:  312327 
concept_name:   ‘Atrial fibrillation’ 
vocabulary_id:  ‘SNOMED’ 
concept_code:   49436004 
primary_domain: condition 
standard_concept: Y 

CONDITION_OCCURRENCE 
person_id:   123 
condition_concept_id: 312327 
condition_start_date: 14Feb2013 
condition_source_value:  ‘427.31’ 
condition_source_concept_id: 44821957 

17 



NDFRT 

GPI NDC EU Product 

ATC 

CPT4 

Source codes 

Drug products 

Ingredients 

Classifications 

VA-Product 

Drug Forms and Components 

HCPCS 

ETC FDB Ind  

CIEL Gemscript 

Genseqno 

NDFRT Ind 

MeSH Multum Oxmis Read 

SPL VA Class CVX 

NDFRT ATC ETC FDB Ind  NDFRT Ind SPL VA Class CVX 

dm+d 

RxNorm    RxNorm Extension 

SNOMED 

SNOMED 

Drugs 

RxNorm    RxNorm Extension 

RxNorm    RxNorm Extension 

AMIS 

DPD 

BDPM 

Drug Hierarchy 

Standard  
Drug Vocabulary: 

Drug Classes 

Drug Codes 

18 



Disease Hierarchy 

Atrial fibrillation 

Fibrillation Atrial arrhythmia 

Supraventricular 
arrhythmia 

Cardiac arrhythmia 

Heart disease 

Disease of the 
cardiovascular system 

Controlled 
atrial 

fibrillation 

Persistent 
atrial 

fibrillation 

Chronic atrial 
fibrillation 

Paroxysmal 
atrial 

fibrillation 

Rapid 
atrial 

fibrillation 

Permanent 
atrial 

fibrillation 

Concept Relationships 

SNOMED Concepts 

19 



Source 1 CDM 

Common data model to enable standardized 
analytics 

Source 1 raw data 

Source 3 raw data 

Source 2 raw data Source 2 CDM 

Source 3 CDM 
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Open-source 
analysis code 

Open 
evidence 

Electronic health 
records 

Clinical data 

Administrative claims 



Evidence OHDSI seeks to generate 
from observational data 

• Clinical characterization 
– Natural history: Who has diabetes, and who takes 

metformin? 
– Quality improvement:  What proportion of patients 

with diabetes experience complications? 
• Population-level effect estimation 

– Safety surveillance:  Does metformin cause lactic 
acidosis? 

– Comparative effectiveness:  Does metformin cause 
lactic acidosis more than glyburide? 

• Patient-level prediction 
– Precision medicine: Given everything you know about 

me, now I started using metformin, what is the chance 
I will get lactic acidosis?  

– Disease interception:  Given everything you know 
about me, what is the chance I will develop diabetes? 

 

- Very active method 
development 
workgroups 
 

- Open-source code: 
www.github.com/OHDSI 
 

- Many network studies 
initiated 

 



ATLAS is a free, publicly available, web based, open 
source software tool for researchers to conduct scientific 
analyses on standardized observational data. 
 

http://ohdsi.org/web/ATLAS 
 

http://ohdsi.org/web/ATLAS


http://ohdsi.org/web/ATLAS 
 

ATLAS enables vocabulary browsing 
- Browsing of all vocabularies (including source vocabularies) 
- Insight in concept relationships  
- Transparent and reproducible Concept Set creation 

http://ohdsi.org/web/ATLAS


ATLAS enables complex phenotyping 

Drugs 

Conditions 

Measurements 

Procedures 

Observations 

Visits 

• Complex Cohort building using 
Standardized Vocabularies (including 
use of source concepts!) 
 

• Archiving and sharing of cohort 
definitions in a data network 
 

• Execution against the CDM including 
attrition overview 
 

• and much more.. 

http://ohdsi.org/web/ATLAS 
 

A condition occurrence of diabetes 

With drug exposure of                               
within 90 days after index 

oral DM meds 

With measurement                   > 7.0 within 90 days  
before and after index 

HbA1c 

Diabetes Definition 

http://ohdsi.org/web/ATLAS


Growing European Data Network 





Questions? 

OHDSI Forums: 
http://forums.ohdsi.org 

 
 

https://github.com/OHDSI/CommonDataModel/wiki/Frequently-Asked-Questions 
 

http://forums.ohdsi.org/
https://github.com/OHDSI/CommonDataModel/wiki/Frequently-Asked-Questions
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