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Periodontal disease

OECD: 89 billion euros were spent on treating and managing diabetes and its related complications in
2011. However, the true cost of diabetes also includes indirect costs, such as productivity losses, which can
dramatically increase the costs associated with diabetes
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From: Precision 
nutrition for 
prevention and 
management of
type 2 diabetes –
Wang & Hu, 
The Lancet 2019

Data collection and integration for precision treatment of T2D
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Data sources for T2D

Research data:
*Intervention
*Non-intervention

Electronic Health 
Records 

Personal Health Data
*Wearables
*Behavioral data
*Environmental

In interventional studies, participants receive 
some form of treatment, education or support. 

In non-interventional studies. observational, 
exploratory, survey, case-control, cohort, and 
correlational studies. 

Data Driven Health
*Digital Biomarkers
*Digital therapeutics

Digital biomarkers are collected by 
sensors or generated by 
computational tools

Digital therapeutics deliver evidence-
based therapeutic interventions to 
patients that are driven by high-quality 
software programs to prevent, manage, 
or treat a medical disorder or disease

*

*

*

*

* Digital medicine, a primer on measurement. Caravos et al.,
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Application of data: (digital) biomarkers

➢ Susceptibility to or the risk of developing a condition

➢ Diagnosis or health status monitoring

➢ Predicting whether an individual is more likely than others to experience a future change or
clinical outcome

➢ Evaluating an individual’s prognosis, or the likelihood that a disease recurs, progresses, or is
cured, or that some other clinical event may happen in the future

➢ Monitoring the molecular effects of an intervention

➢ Detecting a safety signal or adverse event

➢ Precisely quantifying the time-course over which a dose of medicine has an effect on the body (its
pharmacodynamics)

From: Digital medicine, a primer on measurement. Caravos et al.,
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Company Q

Prediction of glucotypes
(Snyder et al)

Prediction of personal glycemic
repsonse (Zeevi et al)

Company: DayTwo

New T2D insights applying ‘big-data’
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➢ Data is the new oil! Algorithms the new refineries

➢ Potency for a new health data economy; however data is hardly traded

➢ patient/citizen is the hub to health data

➢ If health data would be traded, health data will be valorised
more efficiently 

➢ Personal health data is needed, but is sensitive data

Need for: FAIR-trade of personal health data

➢ Valorisation of health data should benefit the patient/citizen

Health data is giving rise to a new health economy 
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measurements Interventions

EPD Science DB Data companies

Patient = Hub to health data

Computational 
models – A.I.

*Real World Data
*EHR
*Science data

Patient advice/treatment
Data from patient
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genomics genetics

Clinical chemistry 
metabolomics

high frequency 
body measurements 

food intake anthropometrics

social media 

doctors notes 

EPD
questionnaires

EMA

wearables

Patients are the central hub to personal health data
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Who owns and controls your data?
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Governance of health data

*data stewardship
*data privacy – trust –transparency
*security
*dynamic consent
*responsible and explainable A.I.
*agency over data

Technical needs

*data standardization (FAIR)
*decentralized personal data stores 
*personal Health Train (PHT) approaches
*dynamic consent management tools

A privacy-by-design, trust and transparency 
framework

Personal Data Locker

Personal Data Locker

Personal Data Locker

Personal Data Locker

Personal Data Locker

Personal Data Locker

Personal Data Locker

T2D

Fair-trade of health data
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Value drivers for consumers in Digital Health
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Health data marketplaces and markets segments

Health Data Cooperatives:
MiData.coop
HealthBank.coop
Savvy Cooperative
Holland Health Data Cooperative

Commercial :
Health Data Exchange fueled by Digi.me
AmDex Amsterdam Data Exchange
IQVIA clinical development trials
IDS International Data Spaces

Health Care
Pharma
Diagnostics
Medical devices

Research Insurance 
companies

Consumer Health
Wellness 
Retail
Supplements

Policy
Government
Regulatory bodies
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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 
RecordsTechnical 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.

FAIR-trade of T2D health data
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Discussion – Workshop
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Willingness to share data


