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Background
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• Need for harmonization
• Improve comparability between studies

• Draw more correct conclusions

• Move towards FAIR data

• Our solution

• Standardized protocol for harmonization

• Workable tool

Heterogeneous data in Human Biomonitoring (HBM) studies
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• Enhances the visibility and easy access of research data, increasing 
citations and use. ( F & A )

• Promotes collaboration and integration with other datasets and 
tools across disciplines. ( I )

• Ensures data can be effectively reused in future research, 
maximizing long-term value and impact. ( R )

• Supports compliance with research standards, fosters innovation, 
and drives scientific discovery by making data more usable for the 
global research community. ( FAIR )

FAIR data - why?
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• Findable & Accessible:
• Assign a persistent identifier (e.g., DOI) and create rich metadata for easy 

discovery.

• Choose a reputable repository that supports PIDs and clearly state access 
conditions.

• Interoperable:
• Use standard, widely recognized formats and adopt controlled vocabularies for 

data description.

• Reusable:
• Provide comprehensive documentation and apply clear, appropriate licenses to 

inform users about data reuse conditions.

FAIR data - how?
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Objective
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• Optimizing harmonization

• Enabling future FAIRification,

• Creation of derived variables and

• Conducting summary statistics.

While

• Using flexible templating,

• Ensuring data integrity,

Goals
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Method & Results
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• Standardized protocol for harmonization

• HBM Tools

• Considerations

• Usability

• Data integrity

• FAIRification through Harmonization

Overview



• HBM Tools

• Personal Exposure & Health 
(PEH) Platform Storage

• HBM Metadata Workshops 
Standards

• Compatibility with MCRA platform
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https://tools.hbm.vito.be/

source

Method & Results

https://tools.hbm.vito.be/
https://www.freepik.com/author/stories


• Basis for harmonization

• List of Standardized variables

• Extendable with project-
specific variables into Project 
Specific Configuration

• Definition of protocol
https://hbm.vito.be/tools/data-harmonization

source
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Data Harmonization

https://hbm.vito.be/tools/data-harmonization
https://www.freepik.com/author/stories
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• HBM4EU

• PARC

• DCAT

• ISA

• FDO

• molgenis

Aligning with standards and formats



• Automated Data Quality 
checks

• Individual Level Data

• Available

https://tools.hbm.vito.be/validation

source
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Data Validation (Quality Control)

https://tools.hbm.vito.be/validation
https://www.freepik.com/author/stories
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Data Validation (Quality Control)



• Automated calculation of 
derived variables

• e.g.: CRT corrected data, LIPID 
corrections, etc.

• Individual Level Data

• Available
https://tools.hbm.vito.be/derivedvariables

source
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Derived Variables

https://tools.hbm.vito.be/derivedvariables
https://www.freepik.com/author/stories
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Derived Variables



• Automated calculation of 
summary statistics

• Used for the European HBM 
dashboard.

• e.g., Geometric mean, 
Percentiles

• Not yet available
source
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Summary Statistics

https://www.freepik.com/author/stories
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Summary Statistics
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Flexible templating

Excel logo / Alpár-Etele Méder / CC BY 3.0

https://creativecommons.org/licenses/by/3.0/
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• Python package to

• Pyodide and WebAssembly

• Ensure data confidentiality and availability

Ensuring data integrity
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Ensuring data integrity

Computer Icon / Just Icon / CC BY 3.0
Arrow Icon / Artyom Khamitov / CC BY 3.0
Gear icon / aficons studio

https://creativecommons.org/licenses/by/3.0/
https://creativecommons.org/licenses/by/3.0/
https://www.flaticon.com/authors/aficons-studio
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Ensuring data integrity

Computer Icon / Just Icon / CC BY 3.0
Gear icon / aficons studio

https://creativecommons.org/licenses/by/3.0/
https://www.flaticon.com/authors/aficons-studio
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FAIRification through harmonization
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http://purl.obolibrary.org/obo/NCIT_C37908

FAIRification through harmonization

http://purl.obolibrary.org/obo/NCIT_C37908
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• Available for stakeholders (https://hbm.vito.be/tools).

• Harmonized data storage in the Personal Exposure and Health (PEH) data 
platform.

• Standards defined and relevant HBM data validated.

• Made compatible with the Monte Carlo Risk Assessment (MCRA) platform to 
allow the use of HBM data in the context of risk assessment.

• Calculate derived variables (e.g., imputed censored data, standardization and 
normalization,)

• Conduct summary statistics (e.g., geometric mean, percentiles) for 
e.g. visualization in the European HBM dashboard (TBI).

• Towards FAIR HBM Data!

Summary

https://hbm.vito.be/tools
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