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Background 

Evaluating the impact of simultaneous changes in vocabulary mapping and database release versions presents a significant challenge in the analysis 
of observational data. Understanding how these factors influence cohort composition is essential for accurate epidemiological research. 

Objective 

This study aimed to explore the effects of concurrent changes in vocabulary mapping and database composition (releases) on cohort composition. 
We specifically compared incidence rates (IR) of condition and drug phenotypes (cohorts) across different vocabulary versions and database 
releases for 13 different data sources.   We evaluated changes in the IR by calculating the absolute percent differences for 437 predefined cohorts. 

Methods 

We utilized 13 observational health data sources standardized to the OMOP Common Data Model (CDM) (1) version 5.4 to derive incidence 
rates. Two versions of each data source were created by mapping the native data to standard concepts using two vocabulary versions: February 
29, 2024, and February 27, 2025. A total of 437 phenotype cohorts were then evaluated, comprising 239 clinical outcomes and 198 drug 
exposures across the 13 data sources x 2 vocabulary versions. The population at risk (target cohort) was constrained to subjects with an 
observation period between January 1, 2016, and December 31, 2022. Two open-source OHDSI tools, ATLAS (2) and the Strategus incidence rate 
module facilitated the development of phenotypes and the generation of incidence rates. The 437 outcomes cohorts were all developed and 
evaluated following OHDSI best practices. The absolute percent difference between incidence rates for each vocabulary and database release 
version was calculated using the formula: 

𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒
(𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒_𝑟𝑎𝑡𝑒_𝑝100𝑝𝑦_𝑛𝑒𝑤_𝑣𝑜𝑐𝑎𝑏 −  𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒_𝑟𝑎𝑡𝑒_𝑝100𝑝𝑦_𝑝𝑟𝑖𝑜𝑟_𝑣𝑜𝑐𝑎𝑏)

𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒_𝑟𝑎𝑡𝑒_𝑝100𝑝𝑦_𝑝𝑟𝑖𝑜𝑟_𝑣𝑜𝑐𝑎𝑏
 𝑥 100 

Results 

The categories of absolute percent differences in incidence rates between the vocabulary versions and database releases are summarized in Table 
1. The majority (31 to 85%) of cohorts exhibited absolute percent differences in the >0-5% range. The databases with the largest cohort changes 



 

 

 

(absolute percent differences >5%) included Optum EHR (12.6%) and CPRD (7.3%).  Figures 1 and 2 show the heatmap of the absolute percent 
difference values greater than 5% by database and cohort. The cohorts that had the largest absolute percent differences included heavy menstrual 
bleeding (menorrhagia) in Optum EHR and CPRD and epoprostenol in JMDC. The native data in the Optum EHR and CPRD databases use the 
SNOMED vocabulary while all other databases use ICD10. Examination of the JMDC native data showed that release to release drug mappings 
were added for many drugs, including epoprostenol, and that the codes were being mapped to the English database representation.  

Conclusion 

Cohort composition generally remains stable across data releases and updates to the vocabulary. However, in some data sources, few cohorts 
may be sensitive to changes in vocabulary or data releases.  The observed large absolute percent differences in specific cohorts and database 
combinations can be attributed to shifts in clinical concepts within the SNOMED hierarchy, particularly for menstrual bleeding, and updates to the 
JMDC drug mapping file. Data sources that use the standard SNOMED vocabulary in its native format were more susceptible to big changes in 
SNOMED hierarchy. 

This study emphasizes the importance of continuously adapting and understanding the implications of vocabulary and data release changes in 
real-world data analyses. The approach used in this study can be used to design a standardized process to assess the effect of vocabulary and data 
releases on existing cohort definitions (phenotypes).   

Table 1: The number (%) of phenotypes by categories of absolute percent difference between incidence rates  
 

Database The number (%) of phenotypes by category of absolute percent difference in 
incidence rates  

>0-5 >5-10 >10-20 >20-50 >50+ NA*  
N % N % N % N % N % N % 

CPRD 261 59.7% 13 3.0% 12 2.7% 6 1.4% 1 0.2% 144 32.9% 

France Disease 
Analyzer 

205 46.9% 0 0.0% 2 0.5% 5 1.1% 2 0.5% 223 51.0% 

German Disease 
Analyzer 

278 63.6% 5 1.1% 2 0.5% 5 1.1% 3 0.7% 144 32.9% 

Health Verity CC 370 84.7% 10 2.3% 5 1.1% 3 0.7% 0 0.0% 49 11.2% 

JMDC 277 63.4% 6 1.4% 7 1.6% 6 1.4% 7 1.6% 134 30.6% 

LPD Australia 136 31.1% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 301 68.8% 

CCAE 367 84.0% 2 0.5% 11 2.5% 2 0.5% 0 0.0% 55 12.6% 

MDCR 351 80.3% 3 0.7% 8 1.8% 1 0.2% 0 0.0% 74 16.9% 



 

 

 

MDCD 369 84.4% 3 0.7% 7 1.6% 3 0.7% 0 0.0% 55 12.6% 

Optum EHR 342 78.3% 24 5.5% 22 5.0% 7 1.6% 2 0.5% 40 9.1% 

Optum DOD 372 85.1% 2 0.5% 8 1.8% 3 0.7% 0 0.0% 52 11.9% 

Optum SES 372 85.1% 2 0.5% 8 1.8% 3 0.7% 0 0.0% 52 11.9% 

Premier 283 64.8% 8 1.8% 6 1.4% 1 0.2% 0 0.0% 139 31.8% 

*NOTE: NA bin is created when the incidence rate on new and old vocabulary are equal to 0 

 
Figure 1. Outcome cohorts with absolute percent difference values >5% by database 



 

 

 

 
 

  



 

 

 

Figure 1. Drug exposure cohorts with absolute percent difference values >5% by database 
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