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� H2020 PHC-28-2015 (21 april 2015):

� Self management of health and disease and decision support 
systems based on predictive computer modelling used by the 
patient him or herself

� Expected impact: 

� • Improving the participation of the patient in the care process.

� • Improving the management of a disease by reducing the 
number of severe episodes and complications.

� • Increasing the importance of the prevention sector in 
healthcare using predictive modelling.

� • Boosting the development of personal devices used for self-
management of health.

� • Improving individual self-control of health and of disease 
prevention 

POWER2DM BACKGROUNDPOWER2DM BACKGROUNDPOWER2DM BACKGROUNDPOWER2DM BACKGROUND
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� The main objective of POWER2DM is to develop and validate a 
personalized self-management support system (SMSS) for Type-1 
and Type-2 diabetes patients that combines and integrates: (i) a 
decision support system (DSS) based on interlinked predictive 
computer models; (ii) automated e-coaching and advice 
functionalities based on Behavioural Change Theories; and (iii) 
real-time personal data processing and interpretation.

POWER2DM was awarded the maximum score (5 points) on each of the 
criteria: Excellence, Impact and Implementation

POWER2DM’s budget is 5MEuro and it will run 42 months starting Feb 1, 2016

POWER2DM OBJECTIVEPOWER2DM OBJECTIVEPOWER2DM OBJECTIVEPOWER2DM OBJECTIVE
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POWER2DM CONSORTIUMPOWER2DM CONSORTIUMPOWER2DM CONSORTIUMPOWER2DM CONSORTIUM

01/03/2016 POWER2DM Project

Participant organization name Part. short 

name

Country Role in the Project

Nederlandse Organisatie voor Toegepast 

Natuurwetenschappelijk Onderzoek

TNO NL Coordinator,

Innovation & Dissemination Manager, Predictive Models, 

Behaviour Change Interventions

Institute of Diabetes “Gerhardt Katsch” 

Karlsburg

IDK DE Predictive Models, Clinical Expertise, Pilot Site

SRDC Yazilim Arastirma ve Gelistirme ve

Danismanlik Ticaret Limited Sirketi

SRDC TR ICT development; Decision Support, eHealth Infrastructure, 

web/mobile GUI

Leiden University Medical Center LUMC NL Pilot Site, Clinical Expertise, Evaluation, Ethical Manager

SAS Servicio Andaluz de Salud SAS ES Pilot Site, Clinical Expertise

Salzburg Research Forschungs 

Gesellschaft

SRFG AT Decision Support, Behaviour Change Interventions

PrimeData PD NL Data integrator

iHealth EU iHealth FR Exploitation manager, Sensor network, mHealth Provider 

POWER2DM consortium partners and roles 
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… From Existing Models & Tools and POWER2DM R&D Lines to Guidance Provided to Patients

POWER2DM CHARACTERISTICSPOWER2DM CHARACTERISTICSPOWER2DM CHARACTERISTICSPOWER2DM CHARACTERISTICS
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� TO1 - Deliver a personalized, integrated SMSS that offers action 
(care) plans in terms of changes in lifestyle, nutrition, physical 
activity and therapy adjustment for short term optimal metabolic 
control, medium term prevention of deterioration and long term 
avoidance of diabetes complications.

� TO2 - Deliver a patient-targeted decision support system (DSS) by 
utilizing and interlinking predictive models for the short- (KADIS), 
medium- (MT2D-Marvel), and long-term (risk score models). 

� TO3 - Deliver an innovative Action Plan Engine building on 
EMPOWER, for personalized adaptive computer-aided health 
behaviour change interventions to support the patient to obtain 
and maintain healthy behaviour change.

POWER2DM TECHNICAL OBJECTIVES (1)POWER2DM TECHNICAL OBJECTIVES (1)POWER2DM TECHNICAL OBJECTIVES (1)POWER2DM TECHNICAL OBJECTIVES (1)

01/03/2016 POWER2DM Project



7

� TO4 - Deliver a cloud-based Data Integration Platform to collect and process the patient 
data in real time, establishing the patient profile. The bottom layer of this platform will 
be built up from integrated existing personal health systems, wearable sensors and 
mobile self-monitoring device data sources, for real-time collection of clinical, patient, 
therapeutic, behavioural, lifestyle, physical activity and dietary data. The upper layer, 
running on the cloud, will consist of a well-defined data model and API to process the 
data, enrich the data semantically, perform data quality assessment and store the result 
as time series data for the use by the predictive decision support and computer-aided 
health behaviour change intervention systems. 

� TO5 - Deliver validation proof of the integrated SMSS system in terms of health 
outcomes, adherence to care programmes, acceptance of the new organizational 
process including the ICT components by care providers. Validation will take place in 
three existing regional settings in The Netherlands, Spain and Germany, using 
POWER2DM functionalities connected with different regional self-management support 
systems and following the regional guidelines for diabetes care.

� TO6 - Deliver a mobile interface to the POWER2DM SMSS for use on smart phones and 
tablets, thus stimulating EU industry in the area of personal devices, eHealth and self-
management support tools. 

POWER2DM TECHNICAL OBJECTIVES (2)POWER2DM TECHNICAL OBJECTIVES (2)POWER2DM TECHNICAL OBJECTIVES (2)POWER2DM TECHNICAL OBJECTIVES (2)
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� The project consists of 8 Workpackages

POWER2DM WP STRUCTUREPOWER2DM WP STRUCTUREPOWER2DM WP STRUCTUREPOWER2DM WP STRUCTURE
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� WP leader: SRDC Software Research and Development Company

WP1WP1WP1WP1----OVERALL DESIGN AND INTEGRATIONOVERALL DESIGN AND INTEGRATIONOVERALL DESIGN AND INTEGRATIONOVERALL DESIGN AND INTEGRATION

01/03/2016 POWER2DM Project

POWER2DM SMSS Architecture
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� Definition of scenarios and storyboard to illustrate and facilitate 
discussion about the POWER2DM SMSS framework for the architecture 
and the design of the care process for care provider and especially the 
support of the self-care process and the glucose management of the 
patient.  

� Definition of the scientific problem, analysing the scientific and 
technical requirements of POWER2DM architecture and its 
components.

� Designing POWER2DM architecture and its components by ensuring co-
design and co-production between end users, the technical team and 
the external stakeholders via communication and liaison activities.

� Realizing the POWER2DM system by integrating all of the components 
according to the design before the experimentation and piloting phase

� Assuring the quality and correctness of the software by continuous 
testing activities

� Providing and managing software releases and prototypes

WP1 WP1 WP1 WP1 ---- OBJECTIVESOBJECTIVESOBJECTIVESOBJECTIVES

01/03/2016 POWER2DM Project
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WP leader: IDK Institut für Diabetes Karlsburg

WP2 WP2 WP2 WP2 –––– PREDICTIVE FRAMEWORKPREDICTIVE FRAMEWORKPREDICTIVE FRAMEWORKPREDICTIVE FRAMEWORK

01/03/2016 POWER2DM Project

POWER2DM collected data, predictive models, 

prediction and simulation capabilities
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� KADIS (KArlsburg Diabetes Information System): short-term 
prediction model, based on 24-72h glucose profiles, that
generates a personal metabolic fingerprint and allows to simulate
different intervention strategies.  Developed and validated by
partner IDK Karlsburg, in operational use for the TeleDIAB® 
program (http://www.diabetes-service-center.de/).

� MT2D-Marvel: 1-6 year forecasting model for the simulation of 
the effect of Type-2 diabetes lifestyle interventions. Developed by
partner TNO in EU-FP7 project MISSION-T2D 
(http://www.mission-t2d.eu/).

� Risk Score Models: a collection of long-term prediction models for 
various diabetes complications. These models use sets of risk 
factors based on analysis of cohort studies. 

PREDICTIVE MODELS IN WP2PREDICTIVE MODELS IN WP2PREDICTIVE MODELS IN WP2PREDICTIVE MODELS IN WP2

01/03/2016 POWER2DM Project

...Interlinked models at 3 different timescales
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KADIS® DIABETES MANAGEMENT (WP2)KADIS® DIABETES MANAGEMENT (WP2)KADIS® DIABETES MANAGEMENT (WP2)KADIS® DIABETES MANAGEMENT (WP2)

01/03/2016 POWER2DM Project

Salz sieder et al.(2011) Model-based Decision support in Diabetes Care. Computer Methods and Programs in Biomedicine 102: 206–218

Salzsieder and Augstein (2011) The Karlsburg Diabetes Management System: Translation from Research to eHealth Application. J Diab Sci Technol 5: 13-22

KADIS

(Semi) Continuous 
Glucose Monitoring 
data

Personal parameter 
determination based 
on all data. Graphical 
display for the user 

Interactive simulations 
to decide on improved 
lifestyle/ medicine 
scenario overcoming 
weak points

24h Medication/lifestyle data: 
carbohydrate intake, exercise, 
insulin administration, glucose-
lowering medicine use

Basic data: Age, 
gender, BMI, onset & 
type of diabetes

Control system model

Simulated 24h plasma 
insulin profile

Data

Result

Decision 
Support 
(DSS) 

functionality

Fasting plasma 
glucose and insulin for 

HOMA-2
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� Causal effect model

� High aggregation level, 1-6 years timescale

MT2DMT2DMT2DMT2D----MARVEL MODEL (WP2)MARVEL MODEL (WP2)MARVEL MODEL (WP2)MARVEL MODEL (WP2)

01/03/2016 POWER2DM Project
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� Model use:  scenario simulations

MT2DMT2DMT2DMT2D----MARVEL MODEL (2)MARVEL MODEL (2)MARVEL MODEL (2)MARVEL MODEL (2)

01/03/2016 POWER2DM Project

Example: chronic 
large excess food 
intake results in an 
increasing Body Mass 
Index over the 
simulated period of 6 
years, accompanied 
by an almost 
complete deterioration 
of insulin sensitivity 
and an increase of 
inflammation. Beta 
cell function 
compensates in the 
first ~3 years but 
declines afterwards, 
whereafter glucose 
levels start to rise 
strongly .

Validation: very similar patterns reported for Whitehall II cohort
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� Model use:  estimation % risk for getting diabetes complications

RISK SCORE MODELS (WP2) RISK SCORE MODELS (WP2) RISK SCORE MODELS (WP2) RISK SCORE MODELS (WP2) 

01/03/2016 POWER2DM Project

e.g. Prediction of kidney-

related outcomes in patients 

with type-2 diabetes.

M.J. Jardine et al., Am J Kidney 

Dis. 60(5):770, 2012

Other diabetes complications: cardiac failure, foot ulcers, 

microvascular complications, retinopathy
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� The primary goal of WP2 is to develop innovative programs, 
modules, and tools for short-term (Task 2.1) and long-term (Task 
2.2) risk detection and risk prevention (Task 2.3) in personalized 
diabetes care and management by supporting patients efficiently 
in diabetes home monitoring and diabetes home care with 
patient-centered, real time decision support systems (DSS) which 
can finally be implemented into mobile-phone-based self-
management equipments (Task 2.4).

WP2 WP2 WP2 WP2 ---- OBJECTIVESOBJECTIVESOBJECTIVESOBJECTIVES

01/03/2016 POWER2DM Project
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WP leader: Salzburg Research Forschungs Gesellschaft

WP3 WP3 WP3 WP3 –––– DECISION SUPPORT SYSTEMDECISION SUPPORT SYSTEMDECISION SUPPORT SYSTEMDECISION SUPPORT SYSTEM

01/03/2016 POWER2DM Project

POWER2DM predictive models, DSS Functionalities, and 

their way of guidance for individuals



19

� The overall goal of WP3 is the design and development of a 
personalised decision support system, in particular:

� - To select the required self-management DSS functionalities

� - To develop dynamic behaviour change intervention models for a 
personalised decision support system based on behaviour change 
theory (BCT)

� - To improve the EMPOWER Recommender Engine for automated 
adaption of goals and action plan based on predictions (WP2)

� - To improve the EMPOWER Action Plan Engine and develop a guidance-
based goal specification process including a feedback mechanism based 
on the available patient profile and WP2’s Predictive Framework

� - To develop the Web and  Mobile-phone GUI components to deliver the 
DSS functionality and behavioural change interventions

� - To integrate the models, services and the GUI components into 
Personalized Self-Management DSS System for guided goal setting, 
activity planning needed to foster behavioural changes, delivering 
adaptive BCT interventions.

WP3 WP3 WP3 WP3 ---- OBJECTIVESOBJECTIVESOBJECTIVESOBJECTIVES

01/03/2016 POWER2DM Project
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WP leader: PrimeData

WP4 WP4 WP4 WP4 –––– PERSONAL DATA INTEGRATION PLATFORMPERSONAL DATA INTEGRATION PLATFORMPERSONAL DATA INTEGRATION PLATFORMPERSONAL DATA INTEGRATION PLATFORM

01/03/2016 POWER2DM Project
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� Set specifications of all the data needed for the overall system 
according to data model defined in design phase

� Develop and deploy the data integration platform based on the 
requirements of pilot sites for both Quantification and Evaluation 
campaigns 

� Choice of On-body, Home and On-phone Sensors, Wearable 
devices

� Define and develop API for data extraction into E-Health platform

� Provide devices and support for pilot studies

� Implement data extraction from official health records (EHR) 

� Implement data extraction from personal devices (Clouds, PHR)

� Implement functionalities in the different languages of the pilot 
studies

� Integrate POWER2DM Services and GUI components to eHealth 
systems (e.g. PatientCoach) in Pilot Sites 

WP4 WP4 WP4 WP4 ---- OBJECTIVESOBJECTIVESOBJECTIVESOBJECTIVES

01/03/2016 POWER2DM Project
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� WP leader: SAS (Servicio Andaluz de Salud)

WP5 WP5 WP5 WP5 –––– PILOT STUDIESPILOT STUDIESPILOT STUDIESPILOT STUDIES

01/03/2016 POWER2DM Project

1) Quantification campaign (4 months; small scale to
validate data requirements)

2) Evaluation campaign: RCT (18 months; 280 diabetes 
patients)

Evaluation Campaign: distribution of patients over pilot sites, disease groups and intervention groups
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� The aim of POWER2DM test campaigns will be twofold. In the first 
half of the project they will be performed so as to ground the 
model with experimental data and quantify and fine-tune the 
developed WP2 computational models. In the second half of the 
project, evaluation campaigns will involve execution in the three 
challenging pilot sites and will serve both model optimization and 
validation purposes (WP6)

WP5 WP5 WP5 WP5 ---- OBJECTIVESOBJECTIVESOBJECTIVESOBJECTIVES

01/03/2016 POWER2DM Project
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� WP Leader: LUMC

WP6 WP6 WP6 WP6 –––– EVALUATION  AND VALIDATIONEVALUATION  AND VALIDATIONEVALUATION  AND VALIDATIONEVALUATION  AND VALIDATION

01/03/2016 POWER2DM Project

POWER2DM impact indicators and associated metrics and methods
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� The aim of WP6 is two-fold. First, it is aimed at evaluating the 
performance of the existing KADIS and MT2D-MARVEL prediction 
models and to assess to what extent POWER2DM applications can 
provide (additional) model inputs that are non-invasive, easy 
attainable and convenient for all patients. This work will be done 
in close cooperation with the Patient Organizations to be involved 
in the project under guidance of the IDF.  Second, this work 
package is focused on the evaluation and validation, including the 
clinical and socio-economic and organizational impact of the final 
POWER2DM mHealth & prediction based personalised health 
system.

WP6 WP6 WP6 WP6 ---- OBJECTIVESOBJECTIVESOBJECTIVESOBJECTIVES

01/03/2016 POWER2DM Project
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� WP leader: TNO

WP7 WP7 WP7 WP7 –––– DISSEMINATION, EXPLOITATION, INNOVATIONDISSEMINATION, EXPLOITATION, INNOVATIONDISSEMINATION, EXPLOITATION, INNOVATIONDISSEMINATION, EXPLOITATION, INNOVATION

01/03/2016 POWER2DM Project

Summary of Dissemination Plan 
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WP7 WP7 WP7 WP7 –––– BUSINESS MODELBUSINESS MODELBUSINESS MODELBUSINESS MODEL

01/03/2016 POWER2DM Project

Blue: Industry enterprise-related elements (incl. insurance companies and healthcare providers)
1. Green: Research/scientific community-related elements

Yellow: Government/public organization-related elements
Orange: Patient-related elements
Red: Dissemination & exploitation-related elements
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� WP7 will disseminate key information on the project, associated 
activities and outcomes to an international audience. Specific 
objectives are as follows:

� - Coordination of project dissemination and communication 
activities

� - Identification of business and market opportunities, and 
providing exploitation plans

� - Management of innovation and intellectual property rights

� - Liaison activities with the eHealth industry actors

WP7 WP7 WP7 WP7 ---- OBJECTIVESOBJECTIVESOBJECTIVESOBJECTIVES

01/03/2016 POWER2DM Project
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� WP leader: TNO

WP8 WP8 WP8 WP8 –––– PROJECT MANAGEMENTPROJECT MANAGEMENTPROJECT MANAGEMENTPROJECT MANAGEMENT

01/03/2016 POWER2DM Project

Management structure of POWER2DM

iHealth

TNO

LUMC

DVN
…

Patient Representatives Board (PR): The set-up of a Patient representatives (PR) board, co-

chaired by LUMC and SAS will be achieved. The PR board will consist of 6 patients with diabetes 

and/or their families and carers, they will be recruited via local patient organisations/ patient 

bodies. They will engage with the Executive board, meeting annually, and inform decision making. 

Patients will be trained and appraised regularly of the project progress, outside of any formal 

meetings, they will provide advice on patient experience and ethical issues that may arise. 
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WP8 WP8 WP8 WP8 ---- OBJECTIVESOBJECTIVESOBJECTIVESOBJECTIVES

01/03/2016 POWER2DM Project

� To ensure achievement of the objectives of the project through 
effective and efficient management, financial control and 
administrative work of the project. Any discrepancies will be 
swiftly reported to the Commission.

� To coordinate a well-functioning and effective research 
consortium that consists of scientists from different disciplines as 
well as business partners and patients/clients representatives.

� To ensure scientific excellence, innovation and efficient 
implementation as well as valorisation (business modelling).

� To network and collaborate with other related consortia, projects 
and networks in Europe.

� To provide evaluation reports to the Commission as required.
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PROJECT PHASINGPROJECT PHASINGPROJECT PHASINGPROJECT PHASING

01/03/2016 POWER2DM Project

2016

2017

2018

2019



Thank you for your attention


