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change of paradigm

from reactive
to preventive

from treating at the hospital
to home care and self-management

from one solution fits all 
to personalized medicine
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lifestyle related diseases

non-communicablediseases

caused by non-physiological lifestylefactors such as 

unhealthy diet, physical inactivity, tobacco use, excessive use of alcohol, 

psychosocial factors, e.g. chronic stress and depression

diabetes

cardiovascular disease 

cancer

chronic kidney disease

WHO estimates 366 million diabetes patients in 2030 ςglobal epidemic

Wild S, et al. Global prevalence of diabetes: estimates for year 2000 & projections for 2030. Diabetes Care. 27(5):1047, 2004
WHO, Global status report on non-communicable diseases, Geneva, 2011 & WHO, Cancer Prevention. http://www.who.int/cancer/prevention/en/
BarnardRJ. Prevention of Cancer Through Lifestyle Changes. EvidBased Complement AlternatMed. 1(3):233,2004

causes 30% of global deaths per year 

40% of deaths due to cancer could be prevented by lifestyle modification 

end stage renal disease > 2% of total healthcare costs

http://www.who.int/cancer/prevention/en/
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patient empowerment

a process where 

patients are encouraged to think critically and act autonomously

promotes self-regulation, self-managementand self-efficacy 

in order to achieve maximum health and wellness

(virtual) coaching

a process that aims to 

improve performanceand focuses on the 'here and now'
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άǿƘȅέ

Â sustaingood health and preventhealth deterioration 

è lifestyle related disease, e.g.  cancer, 
cardiovascular and respiratory chronic disease

Â recognize early signs of disease

è new disease or disease progression or transition 
to comorbid situation 

Â manageevery day practical issues 

è manage a common, chronic, progressive, costly, 
health burden at home

Â gain control and co-decideon 
treatment and disease management options 

prevent

detect

manage

decide
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άǿƘƻέ

Â healthycitizens 

è to adopt and sustain a healthy lifestyle and detect disease early

Â chronicpatients 

è autonomously manage everyday practical issues

è adhere to therapy and monitoring 

è detect disease progression and transition to comorbidities  

Â all patients 

è cope with disease

è co-decide on treatment and disease management 

also involved 

è familyand social environment: to cope and to be able to care 

è healthcare providers: to be aware and support when needed
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άƘƻǿέ

input data processing delivery
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άƘƻǿέ

educational resources
for patients medical evidence

knowledge

quantified self

personal 
health 
records

personal 
sensors

intentions, 
plans, 

beliefs, etc.

analytics
web pages

social media

personal health 
applications

Χ

input data processing delivery

decision support 
systems 

predictive 
systems

data integration

semantics
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ǎƻΣ ǿŜ ƘŀǾŜ ŀ ƎƻƻŘ ƎǊŀǎǇ ƻŦΧ 

the context 

è who: healthy citizen, chronic patients, all patients, 

family, healthcare providers

è why: prevent, detect, manage, decide  

the process: 

è how: educational content, medical evidence, sensors, personal     

health and other systems, data integration, semantics

analytics, predictive systems, decision support systems, 

ǿŜō ǘŜŎƘƴƻƭƻƎƛŜǎΣ ƳƻōƛƭŜ ŘŜǾƛŎŜǎΣ ǎƳŀǊǘ ǇƘƻƴŜǎΣ Χ  

ōǳǘΣ ƛǘ ƛǎ ǎǘƛƭƭ ǳƴŎƭŜŀǊΧ

the content: 

è what is to be designed and evaluated 

in a lifestyle management intervention

{ȅƳƻƴǎΩ ŜǾŀƭǳŀǘƛƻƴ ƻƴƛƻƴΣ /ƻƴǘŜȄǘ-Process-Content (Symon 1991 & Pettigrew 1985)
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R. Bengoa, 
Regional Minister for Health and Consumer Affairs 
for the Basque Country of Spain(2012): 

άSuppose I am a patient: 

I have 12,000 apps about chronic disease, access to my 

records and a battery of gadgets for home support. 

Am I more empowered?έ

The WHO, Empowering Patients, 17-4-2012 
http://www.euro.who.int/en/what-we-do/health-topics/noncommunicable-
diseases/sections/news/2012/4/empowering-patients

http://www.euro.who.int/en/what-we-do/health-topics/noncommunicable-diseases/sections/news/2012/4/empowering-patients
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health education 
for the public  

customization for
relevant and meaningful 
health information

self awareness for

engagement & control

in health and disease 
prevention & management

+

quantified self
personal 
decision support system

ŀǘǘŜƳǇǘǎ ǎƻ ŦŀǊ Χ

medical evidence



E. Kaldoudi, HealthInf2017, slide #12

CARRE

Cardiorenal

comorbidity management 

via empowermentand 

shared informed decision

FP7-ICT-2013-611140

consortium: 6 partners from 4 EU countries

coordinator: Eleni Kaldoudi (DUTH) 

duration: Nov 2013 ςOct 2016

ōǳŘƎŜǘΥ оΣнмлΣптлϵ

http://carre-project.eu/  

DUTH The Open 
University, UK

Univ. of Bedfordshire Vilnius Univ. Hospital

Kaunas Univ.
Industrial Research Institute

for Automation & Measurements

http://carre-project.eu/
http://www.beds.ac.uk/
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medical evidence 
aggregation

evidence based 
medical literature

Educational 
resources

Χ

social media

personal health 
information  

quantified 
self

weight
physical activity
blood pressure

glucose

CARRE approach

private

public

data harvesting  
& interlinking

LOD

comorbidity model visualization 
(generic and personalized)

patient empowerment & 
decision support  services

E. Kaldoudi, et al. CARRE D.2.2, 2014, www.carre-project.eu
Intention extraction: G. Drosatos, A. Arampatzis, E. Kaldoudi, IUPESM WC2015


