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Why an infrastructure of health databases for T2D (projection 2017-2045)?

https://idf.org/
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FAIR/PHT APPROACH for T2D databases; the concept

Findable

Accessible

Interoperable

Reusable

T2D-FAIRpointFAIRification Personal Health TrainT2D Database
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FAIR implementation

Findable

Make (Meta)data 

findable for both 

humans and computers. 

Accessible Interoperable Reusable

Pilot:

• Phenotype DB is 

findable (timeline)

• Persistent identifier

• Portal defines other 

relevant initiatives 

Information about

how data can be

accessed. 

Pilot:

• Technical solutions

• Psychology issues

• Ethical issues

• Legal issues

Data needs to be 

integrated with other 

data. 

Pilot:

• Mapper

• T2D Mapper terms DB

• Federated scripts

metadata and data should 

be well-described so that 

they can be replicated 

and/or combined in 

different settings.

Pilot:

• Use cases
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Workflow

Work Package 2

• Pilot

• Workshops

• Delphi analysis

Hurdles/

possibilities

• Technical

• Ethical/legal

• Market possibilities

Recommendations

• Technical recommendations

• Ethical/legal recommendations

• Market recommendations

• Other recommendations
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FINDABLE: An overview of big data initiatives relevant for the pilot

https://dashin.eu/ft2d
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FINDABLE: An overview of relevant diabetes initiatives
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FINDABLE: An overview of health data marketplaces
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INTEROPERABLE: Ensuring similar semantics (first step in FAIRness)

11
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INTEROPERABLE: Ensuring similar semantics (first step in FAIRness)

12

Search term to map 
to ontology

Optional preferred ontology to 
be mapped to

Resulting persistent identifiers 
associated with search term 
(and preferred ontology)
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INTEROPERABLE: Ensuring similar semantics 

13

Preferred term 
selected from list
by an expert

CSV of terms to persistent identifiers 
is available to download directly

Term is then saved to 
Mapped Ontologies
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INTEROPERABLE: Ontology Mapper Architecture Overview
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Policies needed to create an infrastructure of T2D health databases

Data access remains an issue and needs policies to change (Findable)

/ Psychological issues: the data is mine….

Developing a common and dynamic standard for data exchange, operating according to FAIR principles (Accessibility,
Interoperability)

Developing an EU framework for the secondary use of health data (Reusable)
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REUSABLE: Identify the technical hurdles to create an infrastructure of T2D databases

Two use cases

• To extract and exploit data sets from both, ‘omics’ profiling and other biomarkers from
key European and national research projects or prospective cohorts related to T2D. These
data could be used to develop a comprehensive biomarker package that quantifies the relevant
processes of the metabolic flexibility system and determines an individual’s metabolic health
trajectory and predisposition to certain conditions.

• To combine such data repository with Real World Evidence (RWE) data. RWE is defined
as healthcare information that is derived from multiple sources outside the typical clinical
research setting.

Use case 1-1

Use case 1-2

Use case 2
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REUSABLE: Portal for the outcome of the pilot

https://dashin.eu/ft2d
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REUSABLE: Use case 1: Access to data, use cases and tutorial 
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REUSABLE: Prediction of early onset of type 2 diabetes applying a Federated model

▪ Task: Early prediction of Diabetes II onset

▪ Model: Logistic regression – probabilistic model, commonly used for Diabetes II
prediction

› Federated learning

Branch of Machine Learning that assumes the data to be split among data bases – not
centralized.

It works by applying the model locally and combining the local models.

Server

Database 2Database 1
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REUSABLE: Use case 1: Federated learning - Lifelines

Lifelines is a large, multigenerational cohort study that includes over 167,000 participants (10%) from the northern population of the
Netherlands.

Measurements:

Anthropometrics

Clinical measures

Different proteins (lab measurements)

Lifestyle (questionnaires) and other self-reporting data

Diagnosis of T2D: Based on questionnaire, plus levels of fasting glucose and HbA1c

2 assessments with 2-11 years in between, most around 4 years

Subjects:

1. Consistently healthy

2. Healthy in the 1st assessment, Diabetic in the 2nd

Resulting clean dataset: 106k subjects, 74 measurements for each

For our case: LifeLines data is artificially split in several 
parts to simulate different databases, starting with two.
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Performance & problems

The federated model is able to predict around 76-79% of the future
patients in both “databases”, equivalently to the centralized model

Obstacles

Access to the data in a restricted workspace

Not possible to connect to other databases

Human readable data, but impossible to automate communication for
real Federated Learning applications

Results

Analysis

Analysis

IDEAL SET UP LIFELINES SET UP
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REUSABLE: Demo 3 - use case 2 connecting research data & real-world data in an app
Predicting insulin levels using self sampled glucose measurements

EASME Big 
Data and B2B 
API for T2D

Phenotype DB

Lifelines

Other sources

Btix
T2DM 

App
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REUSABLE: DEMO movie
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Suggested policies to resolve the technical obstacles for health databases in T2D?

• Developing clear and transparent rules for data access (Accessibility)

• Privacy-by-design technology is needed to be accepted as GDPR compliant (Accessibility)

/ Privacy-by-design implementations exist on a continuum. There is no 'one size fits all' solution. The level of security required to access
data is essential to determine use-case specific roadmaps

• Data access remains an issue and needs policies to change (Accessibility)

/ Technical issues: Insufficient software available for privacy-aware data analysis and federated learning

• A diabetes data standard should be pushed & data quality be checked (in a framework) (FAIR)

/ For diabetes eHealth tools the diabetes ICHOM (outcome measure) can be used (www.ichom.org)

/ Data and metadata over different sources need to refer to the same terms: we made an ontology mapper

/ Further enabling data portability through technical requirements

http://www.ichom.org/
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What are the ethical/legal obstacles for health databases in T2D?

DELPHI analysis

• Addressing the fragmentation of liability rules due to diverging national approaches by overseeing their evolution and
promoting a coherent approach to enable cross-border data exchanges

• Updating liability rules to meet the challenges of digital transformation

• Creating a ‘privacy label’ for apps

• Establishing accountability mechanisms for increased transparency
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Governance of diabetes data needs to be resolved

• Data stewardship

• Data privacy – trust –transparency

• Security

• Dynamic consent

• Responsible and explainable A.I.

• Agency over data

Research

Research data Personal Health 
Data

T2D Health Data Marketplace has the potential
to spur a new data driven health economy

health data marketplace

Governance 

Consumer 
health

health
insurance 

policy
making

Health 
care

Electronic Health 
Records

Technical layer; use 
of privacy by design, 
trust and 
transparency 
framework

Dynamic consent
PHT (federated 
learning)
Decentralized data 
vaults

Governance layer:

Data stewardship
Agency over data
Dynamic consent
Responsible A.I.
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Needed policies to resolve the ethical/legal obstacles for health databases in T2D?

• Data access remains an issue and needs policies to change

/ Legal issues: for every data access the contract has to be negotiated and data is often proprietary

/ Ethical issues: Can personal medical data even be used in a commercial setting?

• Ensuring harmonised implementation of data protection rules.

• Developing guidelines for GDPR-compliant anonymization techniques.
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What is the market potential for health databases in T2D?

Medical Value Chain Health Consumer Value Chain

Innovators:
• Food processors
• Supermarkets

Innovators:
• Pharmaceutical companies
• Insurance companies

Relative small market outlook for T2D data solutions (nice markets) 

Not a direct interest from these stakeholders →

would be different if lifestyle medicine would be reimbursed
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Policies needed to increase the market potential for health databases in T2D?

• Developing business models that support different kinds of stakeholders in accessing the market

• Encouraging national health authorities to develop reimbursement models for health apps

• Supporting research demonstrating the benefits of T2D lifestyle apps in partnership with patient advocacy organisations



© WAVESTONE 30

Additional recommendations

• Establish a ‘European way’ for handling data according to European values. This may include that the system that is
peer-reviewed and peer-adapted

• Centralizing the organization of handling of health data has advantages, e.g. Therefore, combinations of centralized
data-based and control of data by the individual should be explored.

• Establishing education and training policies to prepare data workers with field-specific knowledge, for instance in data
science and health studies

• Fostering data literacy skills in healthcare professionals and patients alike

• Supporting the creation of new job profiles acting as facilitators in the digital health ecosystem
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The future is bright

Implementation

of 
recommendations

Data driven 
science on T2D

Fully holistic 
data driven 
solutions
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Thank you for your time
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