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Program

• 15’ Introduction to the OMOP CDM (Anne)

• 15’ Introduction to the Themis convention library (Melanie)

• 15’ Introduction to Data Quality Tooling (Maxim)

• Convention Quiz (All)



Anne Van Winzum

Leads
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Melanie Philofsky

Maxim Moinat



Your Journey

• Who already has an OMOP CDM instance completed?

• Who is in the process of converting their data to the OMOP 
CDM?

• Who has done the EHDEN Academy course for OMOP CDM?



Introduction to the 
OMOP CDM and 

Vocabularies
Anne van Winzum
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OMOP CDM 5.4
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OMOP CDM 5.4
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OMOP Standardized vocabularies

9

• Standard concept: One concept representing the
meaning of each clinical event

• Non standard concepts: rest of the concepts of 
the standardized vocabularies which represent
the same clinical event

• CONCEPT_RELATIONSHIP table: Mapping
between non standard and standard concepts



Standardized vocabulary example
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Crohn's disease
Concept_id: 201606

Vocabulary_id: SNOMED
Concept_code: 34000006

Concept: Standard

Regional enteritis of
unspecified site

Concept_id: 44822028
Vocabulary_id: ICD9CM

Concept_code: 555.9
Concept: Non-standard

Crohn's disease NOS
Concept_id: 45446786
Vocabulary_id: Read

Concept_code: J40z.11
Concept: Non-standard

Crohn disease, unspecified
Concept_id: 45562490
Vocabulary_id: ICD10
Concept_code: K50.9

Concept: Non-standard

Crohn's disease of the small 
bowel NOS

Concept_id: 4055022
Vocabulary_id: SNOMED
Concept_code: 196980005
Concept: Non-standard



Concept attributes
Medication Example Lab Example Diagnosis Example

concept_id 1503297 3012888 45591453

concept_name Metformin Diastolic blood pressure Essential (primary) hypertension

domain_id Drug Measurement Condition

vocabulary_id RxNorm LOINC ICD10

concept_class_id Ingredient Clinical Observation ICD10 Hierarchy

concept_code 6809 8462-4 I10

standard_concept S S NULL
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http://athena.ohdsi.org/search-terms/terms/1503297
http://athena.ohdsi.org/search-terms/terms/3012888
http://athena.ohdsi.org/search-terms/terms/45591453
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Core tables

• Person (mandatory)
• Observation Period (mandatory)
• CDM source (mandatory)
• Medical events

o Visit Occurrence
o Death
o Clinical event domains
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Example Person and Observation Period record

Column Value

person_id 123

gender_concept_id 8532

year_of_birth 1992

race_concept_id 8527

gender_source_value F

race_source_value white
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Column Value

observation_period_id 1

person_id 123

observation_period_start_date 2010-07-01

observation_period_end_date 2014-12-05



Eight Clinical Event Domain tables

Domain Type of data

Condition Occurrence Diagnoses

Drug Exposure Medications

Procedure Occurrence Diagnostics or Surgical operations

Measurement Lab results

Observation Other clinical facts

Specimen Sample, biopt

Device Exposure Implantation, med. equipment, supplies

Note Free text
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Clinical Event Structure

• Core elements
o <>_id
o person_id
o <>_concept_id
o <>_source_value
o <>_date/datetime
o <>_source_concept_id
o <>_type_concept_id
o visit_occurrence_id
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Example record
Column Value

conditon_occurrence_id 12345

person_id 123

condition_start_date 2010-07-01

condition_concept_id 261236 (SNOMED 372135002: Primary malignant neoplasm of upper lobe, bronchus or lung)

condition_source_value C34.1

condition_source_concept_id 45595646 (ICD10 C34.1: Malignant neoplasm: Upper lobe, bronchus or lung)

condition_type_concept_id 32817 (OMOP4976890: EHR)

visit_occurrence_id 51234
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http://athena.ohdsi.org/search-terms/terms/261236
http://athena.ohdsi.org/search-terms/terms/45595646
https://athena.ohdsi.org/search-terms/terms/32817


Themis
Work Group and 

Convention Library
Melanie Philofsky



Themis: What is it?

The goal of Themis is to provide conventions on how source data should be 
standardized to the OMOP CDM to support the OHDSI  community to 
generate the evidence that promotes better health decisions and better care. 
When there is ambiguity on how data should be inserted into the CDM, 
Themis will examine the issue, create a convention and document it. 

We follow the FAIR principles: Findable, Accessible, Interoperable and 
Reusable.

Themis makes decisions for the good of the whole community. We must 
compromise. We can always revisit and modify the convention. Don’t let 
perfect be the enemy of great. And interoperability between different OMOP 
CDMs is great!  



State of the Conventions at the start of 2024

• CDM requirements and THEMIS conventions were housed on 
the CDM website, CDM github, THEMIS github and OHDSI 
forum.

• The documentation was not clear or concise
• Some conventions had conflicting advice and were ambiguous
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Goals of April Olympians
OHDSI Data Standards Collab-a-thon

1. Identified all currently ratified CDM and THEMIS conventions 
for every CDM table and field

2. Wrote clear documentation for each THEMIS convention
3. Created a repository for THEMIS conventions
4. Updated the CDM documentation to link to relevant THEMIS 

repository entries
5. Created CDM documentation related to expansion module 

efforts around the community
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Themis Convention Library



Let’s explore the the Themis website



Themis details

• Documentation: MS Teams 

• GitHub: https://github.com/OHDSI/Themis

• Meetings: 1st and 3rd Thursday of the month at 10:30am 
Eastern Time/ 4:30pm CEST/UTC−04:00

https://github.com/OHDSI/Themis


High Quality OMOP CDM 
transformation

Maxim Moinat



Extract Load Transform (ETL) journey
Implementation:

Create the ETL
Summarize the data Explore data &

create an ETL plan
Source

Database WhiteRabbit RabbitInAHat

Map local 
vocabularies

Usagi

OMOP CDM
database

Quality control:
Perform quantity & 
quality assessments

ACHILLES DQD

Research:
Design studies & execute 

research

ATLAS

Continuous  
iterative process

Exploration & ETL Design

Image credit: Tom Seinen 
(ErasmusMC)

Reliable 
Evidence

A



A - ETL design

• Explore Source data Document ETL logic
Table/Field Overview

Value frequencies

Two records 
with an empty 
gender value

WhiteRabbit

RabbitInAHat



Semantic Harmonisation

• Lookup table (Source 
to Concept Map)

Local ‘custom’ concepts

Usagi
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Extract Load Transform (ETL) journey
Implementation:

Create the ETL
Summarize the data Explore data &

create an ETL plan
Source

Database WhiteRabbit RabbitInAHat

Map local 
vocabularies

Usagi

OMOP CDM
database

Quality control:
Perform quantity & 
quality assessments

ACHILLES DQD

Research:
Design studies & execute 

research

ATLAS

Continuous  
iterative process

Exploration & ETL Design

Image credit: Tom Seinen 
(ErasmusMC)

Evidence



B – ETL implementation

• Version Control Software validity
• Unit tests
• End-to-end tests



ETL Implementation

There are multiple tools available to implement 
your ETL

In this example we created a builder using SQL and R, 
though your choice will largely depend on the size and 
complexity of the ETL design
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ETL Implementation
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General Flow of Implementation

Additional clinical data 
tables…

A good rule of thumb is to always 
create the PERSON table first

The VISIT_OCCURRENCE table must be 
created before the standardized clinical 
data tables as they all refer to the 
VISIT_OCCURRENCE_ID



OMOP ETL Initiatives

• SQL - RiaH exports simple SQL skeleton
• Python - delphyne
• R – Synthea ETL
• Java - JCdmBuilder
• C# - ETL-CDMBuilder
• Frameworks: dbt, Pentaho, bonobo
• Commercial offerings (e.g. from EHDEN trained SMEs)
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https://www.ehden.eu/business-directory/ 

https://www.ehden.eu/business-directory/
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https://github.com/OHDSI?q=etl 

https://github.com/OHDSI?q=etl
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May 7th Community Call – DevCon 2024 Review
https://www.youtube.com/watch?v=Ki5fZjCboS0 

https://www.youtube.com/watch?v=Ki5fZjCboS0
https://www.youtube.com/watch?v=Ki5fZjCboS0


Perseus ETL Tool
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April 3rd Community Call – April Olympians #1/Perseus ETL Tool Demo 
https://www.youtube.com/watch?v=D70KYxuL5p0

https://www.youtube.com/watch?v=D70KYxuL5p0
https://www.youtube.com/watch?v=D70KYxuL5p0


Extract Load Transform (ETL) journey
Implementation:

Create the ETL
Summarize the data Explore data &

create an ETL plan
Source

Database WhiteRabbit RabbitInAHat

Map unknown 
vocabularies

Usagi

OMOP CDM
database

Quality control:
Perform quantity & 
quality assessments

ACHILLES DQD

Research:
Design studies & execute 

research

ATLAS

Continuous  
iterative process

Exploration & ETL Design

Image credit: Tom Seinen 
(ErasmusMC)

Evidence

A B

C



C – OHDSI Quality Control tools

Standardised data quality 
checks

Standardised database 
characterisation 

DataQualityDashboard
ACHILLES



Data Quality Dashboard (DQD)

• 3000+ checks
• Plausibility

• temporal: e.g. dates not in the future, atemporal: e.g. lab value within
expected extremes

• Conformance
• adhering to OMOP CDM standards, e.g. person id exists, standard 

concepts
• Completeness

• missing data, e.g. missing gender values, empty measurement table



DataQualityDashboard



Future developments

• Linking conventions to checks
• New visualisation
• New checks
– StartBeforeEnd
– AfterBirth
– BeforeDeath
– GenderPlausibility
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Achilles
• Broad database aggregation and characterization
• Visualize interesting trends and possible artefacts



Example 1 – Death record incidence

The Impact of Data Quality Annotations on Observational Data Research, Ajit A. Londhe, MPH, Vojtech Huser, MD, PhD, Erica A. 
Voss, MPH, OHDSI Symposium 2017
https://www.ohdsi.org/web/wiki/lib/exe/fetch.php?media=symposium_2017:ajitlondhe_annotationsposter_final.pdf 

https://www.ohdsi.org/web/wiki/lib/exe/fetch.php?media=symposium_2017:ajitlondhe_annotationsposter_final.pdf


The Impact of Data Quality Annotations on Observational Data Research, Ajit A. Londhe, MPH, Vojtech Huser, MD, PhD, Erica A. 
Voss, MPH, OHDSI Symposium 2017
https://www.ohdsi.org/web/wiki/lib/exe/fetch.php?media=symposium_2017:ajitlondhe_annotationsposter_final.pdf 

Example 2 – Prevalence of Condition
SNOMED:271795006 (Malaise and fatigue)

https://www.ohdsi.org/web/wiki/lib/exe/fetch.php?media=symposium_2017:ajitlondhe_annotationsposter_final.pdf


Extract Load Transform (ETL) journey
Implementation:

Create the ETL
Summarize the data Explore data &

create an ETL plan
Source

Database WhiteRabbit RabbitInAHat

Map local 
vocabularies

Usagi

OMOP CDM
database

Quality control:
Perform quantity & 
quality assessments

ACHILLES DQD

Research:
Design studies & execute 

research

ATLAS

Continuous  
iterative process

Exploration & ETL Design

Image credit: Tom Seinen 
(ErasmusMC)

Evidence



Conventions Quiz



The latest release of the OMOP CDM is v5.4

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



The latest release of the OMOP CDM is v5.4

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



If no year_of_birth is available and it cannot be 
approximated, the person should be dropped from 

the CDM.

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



If no year_of_birth is available and it cannot be 
approximated, the person should be dropped from 

the CDM.

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Technically only two tables must be populated 
in the OMOP CDM

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Technically only two tables must be populated 
in the OMOP CDM

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



The Observation Period for an individual person 
can overlap in time

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



The Observation Period for an individual person 
can overlap in time

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



The value_as_number in the Measurement 
table cannot be a negative value

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



The value_as_number in the Measurement 
table cannot be a negative value

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Condition_Occurrence.condition_start_date is a 
mandatory field

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Condition_Occurrence.condition_start_date is a 
mandatory field

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Condition_Occurrence.condition_end_date is a 
mandatory field

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Condition_Occurrence.condition_end_date is a 
mandatory field

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



A person can have more than one date of death

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



A person can have more than one date of death

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



It is ok to leave visit_end_datetime null when 
visit_start_datetime is populated

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



It is ok to leave visit_end_datetime null when 
visit_start_datetime is populated

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



When populating your CDM from more than one 
source, you create one person record from each 

source

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



When populating your CDM from more than one 
source, you create one person record from each 

source

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Concepts that are not invalid are assigned 
valid_end_date of ‘31-Dec-2099’

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Concepts that are not invalid are assigned 
valid_end_date of ‘31-Dec-2099’

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Drug Exposures should always contain strength 
and dose form information

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Drug Exposures should always contain strength 
and dose form information

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



I can use the same type concept id across all 
tables in the CDM

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



I can use the same type concept id across all 
tables in the CDM

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



You have to use WhiteRabbit and Usagi in 
designing your ETL

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



You have to use WhiteRabbit and Usagi in 
designing your ETL

True or False? Checked by which DQ tool?
• Achilles
• DQD
• Other
• Not checked

Where can I find this convention?
• CDM Documentation
• Themis convention library
• Forums / Github



Thank You!


