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Why Standardized Vocabularies?

“The nice thing about standards is that you have 
so many to choose from.” (Andrew S. Tanenbaum)

“Standards are like toothbrushes. Everybody wants one 
but nobody wants to use anybody else’s.” (Connie Morella)

• A myriad of standard terminologies exist for clinical documentation
• Many of them started from a defined use case and have grown since
• In a Common Data Model there ideally is one standard concept 
• Backbone terminologies have been chosen and many other terminologies 

“ingested” to build relationship entries to target STANDARD concepts



Purpose of the Standardized Vocabularies 

1. Give you ideally one standard concept for a clinical definition

2. By providing relationships from non-standard to standard
concepts, support the ETL step

3. Support analytical use cases by providing additional 
information such as hierarchies



OHDSI vocabularies by the numbers 
(as of 20 March 2022):

134 vocabularies
40 domains

10,088,289 concepts
3,533,508 standard concepts
752,175 classification concepts

76,192,476 Concept relationships
84,898,314 Ancestral relations
3,016,130 Concept synonyms

1 shared resource to enable OHDSI



Vocabulary clusters and relations



Vocabularies in detail

• 90 Vocabularies in active maintenance
– 10 adopted from UMLS including mappings
– 10 OMOP metadata
– 3 OMOP internal creation
– Remaining ones from various sources

• 21 somewhat outdated
• 9 currently inactive 
• 14 deprecated
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What the team does…

• New Vocabularies
• Vocabulary refreshes
• Maintenance & Support
• Documentation
• Architecture improvements
• Automation
• Innovation



Other contributors

• Vaccine Workgroup
– Vaccine Ontology

• Korean Community (Hira)
– Korean Drug Catalog, KCD7, Korean EDI, …

• Chinese Community
– NCCD, ICD10CN, ICD9ProcCN

• Health Equity Workgroup
– Race & Ethnicity



How does an OHDSI vocabulary come into life?



Creating a vocabulary

• General approach
– Get access to source data
– Initial discovery of data structure and semantics
– “Import” to Development Database
• Create digestible extracts
• Perform automated translation if required, followed by manual review
• Optionally run Usagi, import results

– Develop scripts (SQL or Python) to perform structural conversion and 
automated mapping



Creating a vocabulary
• Import and process 
– Identify source structure
– Identify possible mapping 

alternatives (external 
reference sets…)

– Translate to English
– Apply automated mapping 
– Curate results manually
– Load stage tables
– Go through QA process

DEVSource 
structure

Source 
data

Initial 
discovery

concepts

relations

PRD => 
ATHENA



Creating a vocabulary - alternative

• Import and process 
– Complete preparation 

process to stage tables
– Go through QA process

• Export in stage table 
format
– Secondary QA process
– Release to Athena

Source 
structure

Source 
data

discovery

concepts

relations

DEV
concepts

relations

PRD => 
ATHENA

Ext. party



Vocabulary QA and release

Automated 
stage table 
inspection

Manual review 
of found issues 
and spot 
checks

Prepare target 
tables

Run „generic 
update“

Initiate release

• transfer content 
from stage 
tables to basic 
tables

• create unique 
Concept ID

• fix dependencies 
& relationships

• Create report
• Release content 



Production steps

• Automatic and manual QA on stage table level
• Automatic checks when moving from stage tables to concept
• Automatic checks within release process, creating release 

notes

Source data
conversion

Concept & Relationship 
stage tables

Generic Update

Scrutinizing and fixing
QA results

Pre-release conceptsRelease



Steps for vocabulary creation

• Condition type 
– Preserve Condition catalogue hierarchy
– Translation of terms when necessary
– Process mapping to standard concepts (mostly SNOMED)
– Conditions are often complex > multiple mappings
– Provide stage table content
– Process QA scripts and adjust accordingly



Steps for vocabulary creation

• Drug type 
– Recover products, clinical drugs, dose forms, ingredients etc.
– Provide drug data in pre-defined tables
– Do manual mapping of leftovers / not automatically mapped items
– Process QA scripts and adjust accordingly
– Start Drug-“Boiler” for RxNorm mapping or RxE processing

https://www.ohdsi.org/web/wiki/doku.php?id=implementation_international_drug_vocabulary


How does an OHDSI vocabulary stay alive?



Refresh & maintenance

• Automated source refresh for stable sources,
manual source data refresh on demand

• Manual pull of updated sources into the development 
environment and subsequent processing

• Extensive review with 4-eyes principle



Fixes & additions

• Github issue triggered repair

• New urgently needed concepts 
(e.g. CoViD)



Where to find more information?

• Vocabulary documentation • Vocabulary Roadmap



Work in progress

• Vocabulary and Concept Version control
– Current status: definition of requirements

• Releases
– Process
– Documentation

• General Documentation
– Dashboard
– Best practices



Fun things you can learn with the 
OHDSI Standardized Vocabularies

Patrick Ryan, PhD
Johnson & Johnson Global Epidemiology

Columbia University Irving Medical Center



OHDSI vocabularies by the numbers 
(as of 20 March 2022):
10,088,289 concepts

3,533,508 standard concepts
752,175 classification concepts

134 vocabularies
40 domains

76,192,476 Concept relationships
84,898,314 Ancestral relations
3,016,130 Concept synonyms

1 shared resource to enable OHDSI





OHDSI Standardized Vocabularies are NOT just 
a tool for ETL to standardize real-world data

OHDSI Standardized Vocabularies are a tool for 
ANALYSIS TO GENERATE RELIABLE EVIDENCE



https://data.ohdsi.org/QueryLibrary/

https://data.ohdsi.org/QueryLibrary/


Questions that the vocabulary can answer

Drug:
• Given drug class, find all ingredients
• Given drug, find an indication
• Given drug, find a comparator drug (drug with same indication or same 

class)

Condition:
• Given a list of source codes, find all standard concepts
• Given a condition, find all related conditions

…and the list goes on and on…



Given a name of drug class, find me the ingredients
Step 1:  Find classes for ‘TNFs’



Given a name of drug class, find me the ingredients
Step 2: Follow ancestry to find drugs



Given a name of drug class, find me the ingredients
Example 2:  ‘drugs used for diabetes’

77 distinct ingredients!

Many are used in only 
select geographies, and 
may not be listed in 
country-specific 
guidelines!



Given drug, find an indication
Step 1: find ingredient concept

Step 2: exploit vocabulary relationships:   ingredient à clinical drug à indication



Given drug, find a comparator drug with the same 
indication

Exploit vocabulary relationships:   ingredient à clinical drug à indication à clinical drug à ingredient

Each indication has different 
comparators!

19 for Ankylosing Spondylitis
13 for Crohn’s disease
15 for Ulcerative colitis 
51 for Rheumatoid arthritis
0 for Hidradenitis 
suppurativa

Comparator selection can be 
hard, and expert opinion 
can be often insufficient.
let the vocabulary help you!



Given source codes, find the standard concepts



Given source codes, find the standard concepts
From Ray JAMA 2022



Given source codes, find the standard concepts



OHDSI Standardized Vocabularies are NOT just 
a tool for ETL to standardize real-world data

OHDSI Standardized Vocabularies are a tool for 
ANALYSIS TO GENERATE RELIABLE EVIDENCE



Time for reflection

Where are we?
Where should we be?

Christian Reich
IQVIA

OHDSI Center at Roux Institute, Northeastern University



Reflection on

1. The content
2. The service
3. The technology



Report Card for Domains: Content
Domain # standard class sourcestandardclasssourceFitness

 Complete-
ness 

Hierarchy Duplication Mapping Overall

Drug 6,392,739 5 5 5 5 5 5

Device 834,979    1 2 1 1 1 1

Condition 784,144    4 4 5 5 4 5

Procedure 745,866    3 4 1 1 1 2

Observation 572,093    1 2 1 1 1 1

Measurement 383,227    5 5 2 1 3 3

Geography 203,352    4 5 5 5 1 4

Spec Anatomic Site 79,424      3 4 4 3 1 3

Meas Value 65,852      2 4 2 2 3

Type Concept 4,574         5 4 5 3 4

Unit 3,706         5 5 5 3 5

Provider 2,313         4 4 4 5 3 4

Regimen 2,032         5 4 5 2 4

Race 1,313         4 3 3 3 3 3

Visit 1,269         4 4 5 5 4 4

Payer 171            2 1 2 4 1 2

Cost 51              4 3 5 3 4

Episode 26              4 4 5 3 4

Condition Status 22              4 4 4 5 4 4

Plan 11              2 1 2 4 1 2

Sponsor 6                2 1 2 4 1 2

Ethnicity 2                1 1 1 5 2
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Does it work for our 
use cases?



Report Card for Domains: Content
Domain # standard class sourcestandardclasssourceFitness

 Complete-
ness 

Hierarchy Duplication Mapping Overall

Drug 6,392,739 5 5 5 5 5 5

Device 834,979    1 2 1 1 1 1

Condition 784,144    4 4 5 5 4 5

Procedure 745,866    3 4 1 1 1 2

Observation 572,093    1 2 1 1 1 1

Measurement 383,227    5 5 2 1 3 3

Geography 203,352    4 5 5 5 1 4

Spec Anatomic Site 79,424      3 4 4 3 1 3

Meas Value 65,852      2 4 2 2 3

Type Concept 4,574         5 4 5 3 4

Unit 3,706         5 5 5 3 5

Provider 2,313         4 4 4 5 3 4

Regimen 2,032         5 4 5 2 4

Race 1,313         4 3 3 3 3 3

Visit 1,269         4 4 5 5 4 4

Payer 171            2 1 2 4 1 2

Cost 51              4 3 5 3 4

Episode 26              4 4 5 3 4

Condition Status 22              4 4 4 5 4 4

Plan 11              2 1 2 4 1 2

Sponsor 6                2 1 2 4 1 2

Ethnicity 2                1 1 1 5 2

Are we covering 
the space?
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Is the hierarchy 
robust and 
reliable?
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Do we have one 
standard concept per 

entity?
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Do we reliably map 
from source to 

standard?



Report Card for Domains: Service
Domain # standard class sourcestandardclasssource Urgency 

 Automa-
tion 

 Crowd 
sourced 

Documen-
tation

Support Overall

Drug 6,392,739 3 3 2 4 4 3

Device 834,979    3 2 1 1 2 2

Condition 784,144    4 4 2 4 3 3

Procedure 745,866    1 4 2 2 2 2

Observation 572,093    3 2 3 1 2 2

Measurement 383,227    4 5 2 3 3 3

Geography 203,352    4 3 4 2 3 3

Spec Anatomic Site 79,424      4 4 3 3 3 3

Meas Value 65,852      2 4 2 3 3 3

Type Concept 4,574         4 3 4 3 4

Unit 3,706         5 5 5 3 3 4

Provider 2,313         4 4 4 3 3 4

Regimen 2,032         4 4 3 5 2 4

Race 1,313         2 3 5 3 3 3

Visit 1,269         3 4 3 3 3

Payer 171            4 2 2 1 2

Cost 51              4 2 2 1 2

Episode 26              3 4 4 3 2 3

Condition Status 22              4 4 3 3 4

Plan 11              4 2 2 1 2

Sponsor 6                4 2 2 1 2

Ethnicity 2                1 2 5 3 2 3

Do the use cases 
demand we fix our 

problems?
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Payer 171            4 2 2 1 2

Cost 51              4 2 2 1 2

Episode 26              3 4 4 3 2 3

Condition Status 22              4 4 3 3 4

Plan 11              4 2 2 1 2

Sponsor 6                4 2 2 1 2

Ethnicity 2                1 2 5 3 2 3

How well can we bring 
in vocabularies and 

refresh?



Report Card for Domains: Service
Domain # standard class sourcestandardclasssource Urgency 
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How much is the 
community 
involved?
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How good is it for 
ETLers and 
Analysts?
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How easy is it to 
get them 

ETLed/mapped?



Report Card for Overall Technology

Release Management 3

Build Process 4

Documentation 2

Dashboard 2

Cookbook 2

Access Automation 2



OHDSI Standardized Vocabularies play a key 
role in our mission

A lot more has to be done


