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Concept Prevalence

Can we characterize data sources in the OHDSI 
Network?

Counts of  records in the OMOP event tables and their 
domain

No patient-level information, no patient counts, all 
counts <100 are rounded up to 100



~375 billion
records

> 1 million
distinct concepts

14.6%
of  all databases within the OHDSI

Current results: 22 datasets from six countries

14 US 
sources

8 International 
sources

EHR 
(8)

Claims 
data
(8)

Hospital 
charge data 

(3)



0

10000

20000

30000

40000

50000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

N
um

be
r o

f c
on

ce
pt

s

Number of datasets

Condition

Procedure

Drug

Observation

Measurement

Condition is the least 
heterogeneous domain.  

Measurement and Observation –
highly heterogenous.

Most of  the concepts can be found only in 1 dataset



Even common concepts do not appear in all datasets

Systolic blood pressure

Diastolic blood pressure

Respiratory rate

Essential hypertension

Unspecified hyperlipidemia



Different databases have different granularity

Database with specific 
concepts

Database with broad 
concepts 

Levels of  separation
DA 

France
JMDC

LPD 
AU

AmbEMR CUMC MDCD Average

0; Renal impairment 23% 4% 0.01% 2.2%

1; Chronic kidney disease 94% 90% 32% 17% 25% 13% 24.7%
2; Chronic kidney disease 
stage 5 5% 9% 45% 69% 64% 68% 59.4%
3; Chronic kidney disease 
stage 5 due to 
hypertension 0.04% 1% 10% 9% 19% 13.1%
4; Malignant hypertensive 
chronic kidney disease 
stage 5 0.04% 0.1% 0.2% 1% 1% 0.5%

5; Malignant hypertensive 
end stage renal disease on 
dialysis 0.01% 0.0001%

On average, US sources are more 
granular than international and US 
claims – more granular than EHR



OHDSI’s standardized vocabularies

• 153 Vocabularies across 41 domains
– MU3 standards: SNOMED, RxNorm, LOINC
– Disparate sources:  ICD9CM, ICD10(CM), Read, NDC, Gemscript, CPT4, HCPCS…

• >9 million concepts
– >3.3 million standard concepts
– >5.1 million source codes
– >629,000 classification concepts

• >55 million concept relationships
• >84 million ancestral relationships

Publicly available for download at: http://athena.ohdsi.org/As of v10Sept2020

http://athena.ohdsi.org/


Given variety and heterogeneity of  the data where do we 
start to create phenotypes?



Trying to select diabetes



Trying to select diabetes



Trying to select diabetes



Even if  we got the starting point, how do we select all 
the concepts that are relevant?



Select the starting point



Select the starting point

SNOMED
Type 2 DM



Select descendants

Chronic kidney disease 
due to type 2 DM

Hypertension in chronic 
kidney disease stage 2 due to 

type 2 diabetes mellitus

Arthropathy due 
to type 2 DM



Check non selected parents

Renal disorder due to 
type 2 DM

Chronic kidney 
disease 



Check non selected descendants

Proteinuria due 
to type 2 DM

End stage renal 
disease on dialysis 

due to type 2 
diabetes mellitus



Check similar concepts from other places in hierarchy

SNOMED
Severe retinopathy 

due to diabetes 
mellitus

ICD-10 CM
Type 2 DM with severe 

diabetic retinopathy

Complication 
due to diabetes 

mellitus



Iterating until a comprehensive concept set



A principled algorithm for concept selection

1. Pick initial concept
2. Review and add descendants
3. Review and add parents
4. Review lexically similar concepts
5. Review and remove included concepts
6. Create concept set
7. Repeat steps 2 - 6 until the concept set is unchanged



PHenotype Observed Entity Baseline Endorsements 
(PHOEBE)

Develop cohort
Initial concept 
recommender

Data
diagnostics

Design diagnostics
Concept set 

recommender

PHOEBE


