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Presentation overview

Maelstrom Research

Tools for data discovery
Who is collecting what?

Tools for data transformation
Deriving data into a common format

Tools for data analysis
Cross-cohort analyses



Increasing popularity of cross-cohort projects
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Maelstrom Research overview

Activities:

Open-source software

Web-based catalogues and harmonization platforms 

Methodological guidelines/support

Mission:



Tools for data discovery
Who is collecting what?



Information unavailable

•

•

•

Information hard to find

•

•

RESULT: underexploited resources

Why catalogue study metadata?



in a nutshell

Main features:

• Study cataloguing: document study characteristics such as 

design, collection sweeps, data access rules

• Variable cataloguing: document variables collected by studies

• Metadata search engine: find information you are looking for!

• Data access requests: online application form, reviewing 

• Communication tools: news, events, calendar,  forums

A software application to create web-based metadata catalogues  for 

individual studies or networks of studies



Study metadata 
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Areas of information

•

Variable metadata
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Metadata catalogue

•

Metadata cataloguing with
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Study metadata

General overview/study design

Study timeline



Study metadata

Sub-populations (sources of recruitment, 
inclusion/exclusion criteria, number of 

participants)



Study metadata
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Variable metadata
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Metadata catalogue

•

Metadata cataloguing with



Variable metadata



Variable metadata
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Making variables ‘discoverable’:
Areas of information



Study metadata 

•

•
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Areas of information

•

Variable metadata

•

•

•

•

•

Metadata catalogue

•

Metadata cataloguing with Mica



Maelstrom metadata catalogue

182 studies, including...

Europe

46%

Africa

2%

Americas

42% Oceania

4%

Asia

6%

182 studies (102 with variables) 

6,241,758 participants

762,959 variables

13 national and international networks

www.maelstrom-research.org/maelstrom-catalogue



Metadata search
“I am interested in pooling data across cohort studies to explore the effect of physical activity and social participation on quality of life in 

older adults, adjusting for SES”

ConfoundersOutcomeExposures of interestStudy inclusion criteria



Metadata search



Metadata search



Metadata search



Metadata search



Tools for data transformation
Deriving data into a common format



in a nutshell

A database application for storing, managing and transforming study 
data from multiple sources 

Main features

• Import data from different formats (CSV, SPSS, SAS, Stata, R)

• Store data on an unlimited number of variables using 

standardized data dictionaries

• Transform data into common (i.e. harmonized) formats



What categories/educational 
levels are  equivalent (i.e. 

what can be harmonized)?

ISCED level 0 Early childhood education

ISCED level 1 Primary education

ISCED level 2 Lower secondary education

ISCED level 3 Upper secondary education

ISCED level 4 Post-secondary non-tertiary education

ISCED level 5 Short-cycle tertiary education

ISCED level 6 Bachelor’s or equivalent level

ISCED level 7 Master’s or equivalent level

ISCED level 8 Doctoral or equivalent level

Target variable: Highest level of education attained

26

1 No education

2 Primary education completed

3 Lower or pre-vocational

4 Junior general secondary education

5 Secondary vocational or apprenticeship

6 Higher general and pre-university

7 Higher professional

8 University education

9 Other

1 Primary school

2 Lower vocational school

3 Lower secondary education

4 Secondary vocational education and training

5 Higher secondary education

6 Higher professional education

7 University

98 Not applicable

99 Missing

1
Primary school 7-10 years, continuation school, 
folk high school

2
High school, intermediate school, vocational 
school, 1-2 years high school

3
University qualification examination, senior high 
school

4
University or other post-secondary education, less 
than 4 years

5 University / college, 4 years or more

9 Missing

Final harmonized 
variable:

Highest level of 
education attained

0
No education/Primary 
education (ISCED 0-1)

1
Secondary education 
(ISCED 2-3)

2

Higher education 
(including 
vocational/professional 
education, college and 
university) (ISCED 4-8)

9 Missing

Harmonization potential evaluation

Study A data 

Study B data 

Study C data 



Data transformation in Opal
Opal allows executing R or JavaScript code to transform study-specific data

Study B data 

Study A data 
Study C data 

Harmonized datasets 



Graphic interface and JS or R scripting interface

User-friendly interfaces for 

recoding variables

JavaScript or R interface for more 

advanced transformations

Data transformation in Opal
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Opal communicates with Mica

Harmonization results documentation

Researchers have an overview of which 

variables are harmonized across studies



Tools for data analysis
Co-analyzing harmonized data across 
cohorts



Data infrastructures/analysis

31

Sharing  
of IPD

Sharing 
or not
of IPD

No 
sharing 
of IPD



Data infrastructures/analysis

32

Sharing  
of IPD

Sharing
(or not) 
of IPD

No 
sharing 
of IPD



in a nutshell

Main features:
• Remote analyses: investigators analyse 

data at their own convenience (via 
secure web connections)

• Iterative analyses: parallel processes 
linked together by non-identifying 
summary statistics – e.g. for glm = score 
vectors and information matrices

• Limited to functions in DataSHIELD R 
package

A statistical method and software to perform pooled data analysis 

without sharing individual-level data

“take analysis to data … not data to analysis”



Real-time federated analyses
Study A server

Study B server

Study C server

Researcher’s 

computer

Analysis tools

or

or

Descriptive statistics, 
histograms

Functions in 
DataSHIELD R package

Any R function in any R 
package

Harmonized 
data

Harmonized 
data

Harmonized 
data



Some projects making use of our tools

12 adult cohorts
Cancer, menopause
Federated analysis

10 adult cohorts
Metabolic, enviro. exposures
Harmonization, Federated 
analyses (DataSHIELD)

109 adult studies 
Healthy aging
Cataloguing, Meta-analyses

4 mother/child cohorts
Developmental origins
Prospective harmonization

5 adult cohorts
Cancer, chronic diseases
Cataloguing, harmonization

10 aging cohorts
Healthy aging, urban form
Harmonization, federated 
analysis

19 aging studies 
Healthy aging
Harmonization, federated 
analysis (DataSHIELD)

24 mother/child cohorts
Developmental origins
Cataloguing, harmonization

260 adult studies
Diabetes
Cataloguing, 
harmonization, federated 
analysis(DataSHIELD)



More information…. 

www.maelstrom-research.org
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