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Programme
09:30 - 09:40 Brief tour de table, Introduction, Recap previous workshop & goals of the workshop 

09:40 - 09:55 Overview of the BY-COVID Baseline Use Case (Enrique Bernal-Delgado)

09:55 - 10:20 Experience from Baseline Use Case partners: mapping data availability, procedures, and 
challenges (Francisco Estupiñán-Romero and Marjan Meurisse)

10:20 - 10:30 Break

10:30 - 11:15

Breakout sessions

1. Exploring socioeconomic data sources in Europe: availability, limitations, and mobilisation

2. Socioeconomic and health data linkage for EU-level research: challenges and solutions

3. Advancing socioeconomic data integration: generalisation, sustainability, and policy relevance

11:15 - 11:30 Reporting back from breakout sessions & Wrap-up



Welcome, goals of the workshop, 
recap previous workshop & brief 

tour de table
09:30 - 09:40



BY-COVID Baseline Use Case - Intro
- Answering policy-relevant research questions through causal research

- Combining individual-level data from several heterogeneous (real-world) data sources, 

including socioeconomic data

- Across borders (EU-level)



Previous workshop outcomes

https://zenodo.org/records/8234104 



Workshop goals
(1) Identify barriers and facilitators related to the identification, linkage, and 

analysis of individual-level socioeconomic data

(2) Identify solutions for integrating individual-level socioeconomic data in 

population health research

(3) Generalise such solutions in various disciplinary and geographical contexts 

(EU-level focus) and translate the workshop findings into an innovative workflow 

standard to federated population health research

Integrate insights from this Workshop to the report



Overview of the BY-COVID 
Baseline Use Case 
Enrique Bernal-Delgado

09:40 - 09:55



Prototyping a workflow that is standard to population health research

- Policy relevant research question: real-life vaccine effectiveness

- Seeking to assess interventions (e.g., emulate RCT with obs data)

- Mobilising sensitive routine patient-level data 

- Sensitive data stays under the jurisdiction and governance of data holders - data visiting principle 

- Data minimisation and purpose limitation  relies on the minimum common data model (CDM) required

- Data application is made by local researchers (DMP); data access is granted according to the local prescriptions

- Linking data from multiple sources (1 to 1; 1 to N)

- Using a federated approach (strong reliance on LOST interoperability)

- Organisation follows a common step-wise workflow supported by a computational master/worker topology  

- All the code is implemented in software container acting as secure process environment (SPE), deployed locally

- FAIRification of the workflow

- Compatible with HealthData@EU developments



Methodological framework

https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-023-02068-3 



Prototyping the workflow

CONCEPTUAL PHASE

➔ Common Data Model specification (v1.1.0)
https://doi.org/10.5281/zenodo.7572373

➔ Study Protocol (v1.0.3)
https://doi.org/10.5281/zenodo.7551181

ANALYTICAL PIPELINE

➔ Reproducible scripts 
(continuous update)

https://github.com/by-co
vid/BY-COVID_WP5_T5.
2_baseline-use-case 

DEPLOYMENT

➔ Data Management Plan 
(v1.0.0)

https://doi.org/10.5281/zen
odo.7625783

➔ Bilateral meetings with nodes

SHARING

➔ Zenodo
➔ Github
➔ RO-Crate
➔ WorkflowHub



Code moves; sensitive data stays

1) Coordination hub orchestrates; also prepares and sends code 

2) Data hubs run code, after ETL, and get local outputs

3) Data hubs send back aggregated results

4) Coordination hub compiles and does meta-analysis



Socioeconomic data integration



Causal model

Common Data Model (CDM) specification

Synthetic data



Analytical pipeline (implementation phase)



Results analytical pipeline 

DATA QUALITY ASSESSMENT VALIDATION RULES IMPUTATION

MATCHING DESCRIPTIVE ANALYSIS SURVIVAL ANALYSIS



Digital objects persisting in Zenodo (OPEN AIRE)

CAUSAL 
MODEL

COMMON DATA 
MODEL SPECIFICATION

ANALYTICAL 
PIPELINE

RESULTS

Including
IPW or B coefficients for full 
distribution
Aggregated data tables
Html reports

SYNTHETIC DATASET

DATA QUALITY 
ASSESSMENT 

Scripts including:
Propensity score matching for 
time-variant exposure in large 
populations
Survival analysis  

Scripts Including:
Syntactic Conformance
Compliance with data model 
Conformance  with ETL Rules
Null, missing,  outliers values
Density distributions and 
frequencies
Collinearity  

DATA SOURCES

Including 
Meta data of the cohorts
Logic data model of the data 
sources composing the cohort



Experience from Baseline Use Case 
partners: mapping data availability, 

procedures, and challenges
09:55 - 10:20



Site: Aragon (Spain)
No individual-level (socioeconomic) data available



Site: Aragon (Spain)
No individual-level (socioeconomic) data available



Data sources No individual-level socioeconomic data is available in healthcare 
apart from residence area, country of origin, institutionalization or 
essential worker status. 
There is a proxy variable based on drug copayment levels depending on 
individual-level income and labour status. Still, the categories were 
deemed too broad to be used in the baseline use case.

There is individual-level socioeconomic administrative and surveys 
data at the National (or regional) Statistics Institute (INE): Census, 
Labour force survey, Household budget survey, Survey on income and 
living conditions.

Data provider(s) The National (or Regional) Statistics Institute (INE). 

Data 
discoverability

Metadata of the INE dataset for the Survey on Living conditions is  
included in the Health Information Portal. Metadata on all INE 
datasets is available at INE Open Data Catalogue

Data access 
specifications

Formal application using a standardised form. For each variable 
requested, motivation must be given as to why the data is needed for 
the research. 

Data 
discoverability 
and access 
barriers

Data access requires formal request from a public entity with proper 
justification of the need for research and public interest and INE to 
perform pseudonymization and linkage of the relevant information with 
the source  

Site: Aragon (Spain)
No individual-level (socioeconomic) data available



Site: Belgium
Individual-level (socioeconomic) data availability and integration

COVID-19 
vaccine registry 
(VACCINNET+) 

COVID-19 TestResult 
database 

(Healthdata.be)

Full join BY-COVID Baseline 
Use Case 

population cohort 

CoBRHA 
database

STATBEL
database

IMA
database

COVID-19 
TestResultVariants 

database (Healthdata.be)

Left join

Left join

Left join

Left join

LINK-VACC project



Site: Belgium
Individual-level (socioeconomic) data availability and integration

COVID-19 
vaccine registry 
(VACCINNET+) 

COVID-19 TestResult 
database 

(Healthdata.be)

Full join BY-COVID Baseline 
Use Case 

population cohort 

CoBRHA 
database

STATBEL
database

IMA
database

COVID-19 
TestResultVariants 

database (Healthdata.be)

Left join

Left join

Left join

Socioeconomic information

Data sources Administrative data sources (existing data from public or private 
institutions): National Register of Natural Persons (NRNP), Census, IPCAL 

Surveys among citizens and enterprises: Labour force survey, Household 
budget survey, Survey on income and living conditions

Data provider(s) The Belgian Statistical Office (STATBEL)

Data discoverability Metadata of Statbel datasets included in the Health Information Portal,
Codebook of available variables per dataset (in Dutch)

Data access 
specifications

Formal application using a standardised form. For each variable requested, 
motivation must be given as to why the data is needed for the research. 

Data discoverability 
and access barriers

No clear overview of available datasets and variables

Left join



Site: Belgium
Individual-level (socioeconomic) data availability and integration

COVID-19 
vaccine registry 
(VACCINNET+) 

COVID-19 TestResult 
database 

(Healthdata.be)

Full join BY-COVID Baseline 
Use Case 

population cohort 

CoBRHA 
database

STATBEL
database

IMA
database

COVID-19 
TestResultVariants 

database (Healthdata.be)

Left join

Left join

Left join

Socioeconomic information

Indicators

Education (ISCED) 

Civil status

Individual migration background

Employment status

Net taxable income on household level (deciles) 

Left join



Site: Belgium
Individual-level (socioeconomic) data and integration

COVID-19 
vaccine registry 
(VACCINNET+) 

COVID-19 TestResult 
database 

(Healthdata.be)

Full join BY-COVID Baseline 
Use Case 

population cohort 

CoBRHA 
database

STATBEL
database

IMA
database

COVID-19 
TestResultVariants 

database (Healthdata.be)

Left join

Left join

Left join

Left join

Socioeconomic information

Based on pseudonymised 
national registry number

Need for a common identifier 
(the national registry number) 

Trusted third party for data 
pseudonymisation

Need for a trusted research 
environment for data sharing and 
analysis.



Adjustment for Socioeconomic Status (SES), matching (1:1) based on:

→ Residence area

→ Individual-level SES
Low income (decile 1-4), Middle income (decile 5-7), High income (decile 8-10)

Sensitivity analysis:

→ VE estimate adjusted for all confounder, incl. SES (RMSTD): 59.626 [59.260; 59.991]

→ VE estimate adjusted for all confounder, excl. SESC (RMSTD): 57.734 [57.378; 58.090]

Site: Belgium
Real-world effectiveness of primary vaccination in preventing SARS-CoV- 
infections

SARS-CoV-2 primary 
vaccination SARS-CoV-2 infection

Socioeconomic Status



Site: Finland

Data sources used to comply with baseline use case data requirements

- Finnish National Vaccination Register
- Finnish National Infectious Diseases Register (SARS-CoV-2 infection)
- Register of Primary Health Care Visits (SARS-CoV-2 infection, Comorbidities)
- Care Register for Health Care inpatient visits (SARS-CoV-2 infection, Comorbidities)
- Drug Purchase and Reimbursement (Comorbidities)
- Finnish Cancer Registry (Comorbidities)
- Population Register (Baseline data)
- Statistics Finland (Socioeconomic information)

→ Pseudonymised data are kept and linked within the secured ePouta environment

Individual-level (socioeconomic) data and integration



Site: Finland

Availability of individual-level socioeconomic data

Individual-level (socioeconomic) data and integration

Data provider Statistics Finland

Indicator Occupation

Classification E-SeC classes:
- Higher occupations (E-SeC class 1-3)
- Intermediate occupations (E-SeC class 4-6)
- Routine and manual occupations (E-SeC class 7-9)


