
CDM Workshop, Part 2

Common Data Model Working Group
2022-03-15



The Journey from Data to … 



The Journey from Data to … 

Data



The Journey from Data to Reliable Evidence
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Patient-level data 
in source system

Reliable evidence

Patient-level data in 
Common data model



The Journey from Source to Standardized Data
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The Journey from Source to Standardized Data
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Patient-level data 
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Patient-level data in 
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The Journey from Source to Standardized Data
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The Journey from Source to Standardized Data
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OMOP Vocabulary

• Who, what, when, why & where?
• How does it all work?
• Custom semantic mapping
• Usagi
• Source to Concept Map table
• 2 Billionaires

• Maintenance



OMOP Vocabulary tables

• Where they came from
• Who does all this work
• What they are
– Quick review of source code to concept_id mapping

• How do I get these
• When & why



Where and who

• Public domain
• Proprietary sources
• Homegrown OMOP 

concepts 

• OHDSI Vocabulary team
• Vocabulary maintenance
– Source release cycles
– Mapping to standards

• OHDSI Vocabulary GitHub 
page 



When & why do you need the OMOP Vocabularies

• Now’s a good time to download them
• Can’t properly populate a CDM without them
• Can’t use OHDSI tools without them



Athena.ohdsi.org



Vocabulary Version



OMOP Standardized Vocabulary Tables

• Concept
• Concept Relationship
• Concept Ancestor
• Source to Concept Map

• Synonym
• Relationship
• Concept Class
• Domain
• Drug Strength
• Vocabulary



All content: concepts in 
concept

Structure of OMOP Vocabulary

Direct relationships between 
concepts in 

concept_relationship

Multi-step hierarchical 
relationships pre-processed

into 
concept_ancestor



Different Categories of Concepts

Function
Used for standardized 

analytics and by
OHDSI tools

Standard 
Concepts

Function
Unique representation 

of a source code

Non-
standard 
Concepts

Function
Do not directly 

represent source data
Used to perform 

hierarchical queries

Classification
Concepts



The Source for Source Codes

May be free text strings
• Centimeter, Intravenous, Cigarette Smoker3

May come from international 
terminology or code system
• SNOMED, ISBT

1

May come from a country specific 
terminology or code system
• Read, BDPM, ICD10CN, CVX

2

May come from a source specific code 
system
• EHRs, CRFs, Registries, etc.

4



Mapping Source Codes to Concept_IDs

Concept_ID

Source Code 
Vocabulary 

Custom/Local 
Source Code 

• Map to standard or non-standard concept_id

• Do not map to classification concept_id*

*Classification concept_ids are used outside the clinical event tables for research

• Vocabulary is known: use to retrieve concept_id

• Vocabulary is unknown, but domain is known: 
use domain to retrieve concept_id

• Custom or local source code: custom map to 
standard concept_id



Source Code Mapping – Scenario 1

• Source code comes from an 
OMOP supported Vocabulary

Scenario Solution 
• Use using the following condition 

to perform the mapping:
Where <source code> = 
CONCEPT.concept_code and <source 
vocabulary> = CONCEPT.vocabulary_id

Source code Source vocabulary Code description CONCEPT.concept_id

61462000 SNOMED Malaria 438067

A663D00 Read Zika Fever 45489770

A92.3 ICD10CN West Nile Virus Infection 1404276



Source Codes Mapping – Scenario 2

• Source code is a text string
Scenario Solution 

• Use using the following condition 
to perform the mapping:

Where <source string> = 
CONCEPT.concept_name and <source 
domain> = CONCEPT.domain_id

Source string Source domain Source table/field CONCEPT.concept_id

Centimeter Unit Vital Signs/ unit for height measurement 8582

Intravenous Route Drug/ route for drug administration 4171047

Male Gender Demographics 8507



Source Codes Mapping – Scenario 3

• Source data does not map to an 
OHDSI supported vocabulary

Scenario Solution 
• Ask OHDSI 
• Create custom mapping using 

one of the following two 
methods:
• Source to Concept Map
• 2 Billionaires



Custom Semantic Mapping

• Usagi
• Source to Concept Map table 
• Concept & Concept Relationship tables
• When do you NOT create a custom concept_id?



Usagi



Field Source_cod
e

Source_c
oncept_i
d

Source_vo
cabulary_i
d

Source_code
_description

Target_c
oncept_
id

Target_v
ocabular
y_id

Valid_start_
date

Valid_end_
date

Invalid
_reaso
n

Required 
Field?

Yes Yes Yes No Yes Yes Yes Yes No

Value Pediatric 
interventio
nal 
cardiologist

Unique 
identifier 
>2 billion

prov_speci
alty

Pediatric 
intervention
al 
cardiologist

903276 Medicare 
Specialty

01/01/1970 12/31/2099

Source_to_Concept_Map

Example source code = Pediatric interventional cardiologist



2 Billionaires

• Create a Concept
• Create the Concept Relationship



Concept

Example source code = Pediatric interventional cardiologist

Concept_id Concept_
name

Domain
_id

Vocabula
ry_id

Concept
_class_id

Standard
_concept

Concept_
code

Valid_sta
rt_date

Valid_en
d_date

Invalid_r
eason

Yes Yes Yes Yes Yes No Yes Yes Yes No

Unique id > 
2 billion
21000000

Pediatric 
interventi
onal 
cardiologi
st

Provider prov_spe
cialty

Physician 
Specialty

Pediatric 
interventi
onal 
cardiologi
st

01/01/19
70

12/31/20
99



Concept Relationship

Example source code = Pediatric interventional cardiologist

Field Concept_id_1 Concept_id_2 Relationship_id Valid_start_da
te

Valid_end_dat
e

Invalid_reason

Required 
Field?

Yes Yes Yes Yes Yes No

Record #1 
value

2100000000 903276 Maps to 01/01/1970 12/31/2099

Record #2 
value

903276 2100000000 Mapped from 01/01/1970 12/31/2099



Comparison of both methods

STCM

• Designed for insert statements
• Need to create an additional SQL 

statement to do a lookup on the 
STCM during the ETL

Concept & Concept Relationship

• Need to modify OHDSI provided 
tables
– Concept, Concept Relationship, 

Vocabulary tables

• Enriches your Vocabulary
• Enables the display of source 

concepts in Atlas
• Great for internal use cases



When do you NOT create a custom concept?

• New source code, already supported vocabulary
• New vocabulary, strong use case



Maintenance

• Every time you update your OHDSI vocabularies, re-run 
your ETL

• Complete an analysis of your CDM 
– Review top unmapped values
– Review for duplicates
• Are source codes now represented by an OHDSI supported 

concept_id?

– Update STCM or Concept & Concept Relationship tables



Resources

• Athena - This is a web browser for the most up to date vocabularies
– http://Athena.ohdsi.org

• USAGI: Download the program, request enhancements, raise issues
– https://github.com/OHDSI/Usagi

• OHDSI/OMOP Vocabulary GitHub: Log issues/defects & request enhancements
– https://github.com/OHDSI/Vocabulary-v5.0

• Forums: Ask questions, open discussions, raise ideas
– https://forums.ohdsi.org

• CDM GitHub page: Log issues/defects & request enhancements
– https://github.com/OHDSI/CommonDataModel

• CDM wiki page: All conventions, 
– https://ohdsi.github.io/CommonDataModel/faq.html

• Book of OHDSI: Central repository for OHDSI knowledge
– https://ohdsi.github.io/TheBookOfOhdsi/

http://athena.ohdsi.org/
https://github.com/OHDSI/Usagi
https://github.com/OHDSI/Vocabulary-v5.0
https://forums.ohdsi.org/
https://github.com/OHDSI/CommonDataModel
https://ohdsi.github.io/CommonDataModel/faq.html
https://ohdsi.github.io/TheBookOfOhdsi/
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ETL Process

O
HD

SI
 To

ol
s

White 
Rabbit

Rabbit In 
a Hat

Rabbit In 
a Hat

White 
Rabbit

ACHILLESUsagi

Data experts and 
CDM experts 

together design 
the ETL

People with 
medical 

knowledge create 
the code 
mappings

ETL

A technical person 
implements the ETL

All are involved 
in quality control

ETL 
Documentation 
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DQD



Data Quality – Thoughts From the FDA
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Checks

Thresholds

Framework for FDA’s Real-World Evidence Program



Data Quality – Thoughts From the EMA
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Checks

Thresholds

HMA – EMA Joint Big Data Task Force Phase II Report



What is Data Quality?

38

We need to assess 
the quality of the 

conversion
AND

The quality of the 
data



Data Quality Check Types
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Check Type Check Description
Person 
Completeness

The number and percent of persons in a database that do not have a least 
one record in the CDM table.

Is Required The number and percent of records with a NULL value in a CDM field of a 
CDM table that is considered not nullable.

Is Primary Key The number and percent of records that have a duplicate value in the CDM 
field of the CDM table.

Is Foreign Key The number and percent of records that have a value in a lookup field of a 
CDM table that does not exist in the lookup table.

Concept 
Domain

The number and percent of records that have a concept_id that does not 
conform to the domain.

Is Standard 
Valid Concept

The number and percent of records that do not have a standard, valid 
concept in the CDM field of a CDM table.



Data Quality Check Types
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Check Type Check Description
Standard 
Concept 
Completeness

The number and percent of records with a value of 0 in the standard concept 
field CDM field in the CDM table.

Plausible 
Temporal After

The number and percent of records with a value in a CDM field of a CDM table
that occurs prior to a plausible date.

Plausible Value 
Low

For a given concept_id and unit_concept_id pair, the number and percent of 
records with a value lower than the plausible low value.

Plausible 
Gender

For a given concept_id, the number and percent of records associated with 
persons with an implausible gender.



Verification Validation

Plausibility 6 1

Conformance 7 1

Completeness 4 1

41

Data Quality Check Types

20 Check Types



Verification Validation

Plausibility 1855 287

Conformance 563 80

Completeness 327 12

42

Data Quality Check Totals

Total 3,124 Checks



Data Quality Dashboard

43https://github.com/OHDSI/DataQualityDashboard

Checks

Thresholds

https://github.com/OHDSI/DataQualityDashboard


Data Quality Dashboard

44https://github.com/OHDSI/DataQualityDashboard

Checks

Thresholds

DQD v1.4 released with full support 
for CDM v5.4

https://github.com/OHDSI/DataQualityDashboard


Data Quality Dashboard

45https://data.ohdsi.org/DataQualityDashboardMDCD/

https://data.ohdsi.org/DataQualityDashboardMDCD/


Data Quality Dashboard
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DQD



Achilles
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Achilles is a data characterization and quality 
tool available for download here: 

https://github.com/OHDSI/Achilles

To visualize the results, a new tool was 
developed called ARES 

https://github.com/OHDSI/Ares

https://github.com/OHDSI/Achilles
https://github.com/OHDSI/Ares
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