
Background: Open environmental information from Copernicus services and regional socioeconomic statistics creates new opportunities for
observational health research. Although clinical data are increasingly standardized through the OHDSI ecosystem and the OMOP Common Data
Model, the integration of external geospatial variables such as climate, air pollution and socioeconomic context remains limited and
methodologically fragmented.
This work addresses that gap by linking individuals to place and time, enriching standardized health records with indexed environmental and
contextual variables derived from Copernicus services and spatial statistical sources. Hypertension was used as a chronic condition to
investigate how environmental and socioeconomic factors may relate to disease patterns and to common comorbidities including diabetes,
obesity and chronic kidney disease.
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Methods

Unified strategy for spatiotemporal health 

data integration

Data Context - Multidisciplinary source
datasets
• Clinical records on hypertension and

comorbidities
• Climate variables and Atmospheric

indicators from Copernicus Climate
Change Service

• Socioeconomic indicators from regional
and national statistics

Methodology - Integration principles
• Standardization of clinical data in OMOP 

CDM
• Spatial linkage of patients to residence-

based contextual data
• Temporal alignment of external data with 

observation periods
Outcomes Method - Integrated exposure 
model
• Residence and time used as linkage 

dimensions
• External exposure variables attached to 

patient records
• Focus on hypertension, comorbidity 

patterns and contextual factors

Tool & MethodologyWorkflow
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• End-to-end ETL pipeline → 
Clinical, environmental & 
socioeconomic integration

• Spatiotemporal linkage → Patient 
residence + observation periods

• Semantic standardization → 
OMOP + GIS vocabulary 
extensions

• Data quality framework → OHDSI-
aligned validation checks

• Traceability → Transparent, 
reusable mappings and 
transformations

Methodological Features

• Schema mapping to OMOP CDM 
and GIS Extension

• Integration of Copernicus (C3S, 
CAMS, CLMS) & socioeconomic 
data

• Iterative validation and refinement 
workflow

ETL Tools Support:

PREPARE project uses OHDSI* tools for privacy-preserving clinical prediction. 

Integrating Copernicus Environmental and other Socioeconomic Data into the 

OMOP CDM*

Integrating Copernicus Environmental and Socioeconomic Data into the  OMOP CDM 
Spatiotemporal Analysis of Hypertension and Comorbidities

• Temperature Distribution 
(Mean Annual) Across Study 
Regions (ERA5-Land, 2024)

• District-Level Mean PM2.5 
(CAMS European Reanalysis, 
2024)

Spatiotemporal data 
ingested and related 
to clinical data

OMOP CDM: Observational Medical 

Outcomes Partnership (OMOP) Common Data 

Model (CDM)

https://www.ohdsi.org/data-standardization/

* Sources

OHDSI: Observational Health Data Sciences and 

Informatics

https://www.ohdsi.org


