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Perimä 
(Nature) 

Eläminen 
(Nurture) 

Terveydenhoito 

Perimä ja sen 

muutokset eliniän 

aikana 

Terveyspalvelujen 

laatu ja tehokkuus 

Elintavat, ympäristö, 

sosioekonomiset 

tekijät 

30% 

60% 

10% 

SA Schroeder: We Can Do Better - Improving the Health of the American People. N Engl J Med 2007; 357:1221-8 

McGinnis et al., Health Affairs 21(2), 2002 

 

Terveyseroihin vaikuttavat 

tekijät 
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Prevention opportunity via 

behavioral change 
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• Cardiovascular disease:  

73-83% 
Nurses Health Study, NEJM 2000;343:16-22, 
NEJM 2001;345:790-97 

 
• Diabetes type II:  

58-91% 
Tuomilehto, 2001 NEJM 344(18): 1343-50 
Nurses Health Study, NEJM 2000;343:16-22, NEJM 
2001;345:790-97 

 
• Cancer:  

60-69% 
De Lorgeril, Arch Int Med 1998;158:1181-87 

HALE Project. Knoops JAMA 2004;292:1433-
1439 

  



Innovation and Research in Life and Health Services 

Alberto Sanna, San Raffaele Scientific Institute: PREVE. Building the health eco-system @ Brussels, Nov. 15th, 201      Engineering AwarenessTM 

Self-care medicines 

Education Physical 
Activity 

Nutrition 

Needs Preferences 

Behaviours 

• Anamnesis 

• Prescription 

• (Self-) Administration 

• Monitoring of Compliance & Outcomes 

• Vigilance on Adverse Effects 

IF WE CAN DO 



Digital ‘footprints’ of health, behavior and context 

Quantification and modeling of real behaviors in 
context 
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Benefits of self-monitoring 

• Daily weight monitoring helps in 
weigh loss and weight maintenance 
(Kayman et al., 1990; Linde et al., 2004; Wing et al., 2006) 

 

• Regular diet and energy 
consumption monitoring supports 
weight loss and may decrease food 
intake (Baker & Kirschenbaum, 1993; Perri et al., 1989; 
Foreyt, 2005) 

 

• Step monitoring increases exercising 
and improved body composition and 
blood pressure (Bravata et al., 2007; Clemes 2009) 

 

• Self-monitoring is the most effieicnt 
method for getting rid of bad habits 
(Quinn, 2010) 

Wing et al., 2006 



Self-monitoring is an intervention 
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Withings Health Institute 
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Withings Health Institute 
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Continuous monitoring and 

quantification of behaviors is here! 
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WORK WORK

SLEEP SLEEP SLEEP

Stress

Relax

Heavy actitity

Light activity

Exercise recovery

Unrecognized

Thu Fri Sat Sun

HRV analysis based on 

physiological model and big data 

based calibration  classification 

of physiological state and 

quantification of physical activity 

www.firstbeat.fi 



Lifestyle assessment using Bodyguard (ECG based) 

Lifestyle assessment using PPG data (PulseOn) 
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When physiological monitoring meets 

behavioral measures 
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Alcohol and physiological 

recovery during sleep 

Physiological recovery during 

sleep during different weekdays 

Based on ~30.000 monitoring days & 

HRV analysis 
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Wed-Thu (2607)
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Mon-Tue (5573)
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StressBalance during sleep

StressBalance (%)



24/7 HRV monitoring combined with diary (=personal 

context)  personally relevant discoveries! 

Physiological Stress (red) and recovery (green) 

Day 1 – Wed 4th of Apr, 2012 

Day 2 – Thu 5th of Apr, 2012 

Telcos Running 

Delayed 

recovery 

F2f mtg 
Sleep 

 

 

Ice hockey 

game on TV 

(play-off) 

Nap 



Comparison against norms  

 ”should I do something?” 

18 *Oma nimi ja esityksen aihe vaihdettava alatunnisteeseen 18.5.2015 

Physiological recovery during sleep compared to population reference 

Day 1 – Wed 4th of Apr, 2012 

Day 2 – Thu 5th of Apr, 2012 

HRV based recovery measured by RMSSD is 52ms.  

Population age-adjusted average is 34ms. 

HRV based recovery measured by RMSSD is 79ms.  

Population age-adjusted average is 34ms. 

Your sleep time was 7h 0min. Recommended sleep duration is min 7h 

Your sleep time was 8h 15min. Recommended sleep duration is min 7h 



Identification of areas with most improvement 

potential – seeing the big picture 
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Life style health report based on HRV 

Working time 

Leisure time 

Sleep 

Physical activity 

Physical load 

Recovery 

Exercise 

 

Exercise load 

 

Recovery 

 

EE during exercise 

Total recovery 

Recovery quality 

Sleep time 



Mutta: käyttääkö kukaan? 
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Mutta: käyttääkö kukaan? 
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Taltioni 2015 

Katsaus nykyhetkeen ja menneeseen 
Tuotannossa pian 2,5 vuotta.  

v2.0, Taltioni mobiili apps 

Teknologiapohja teknisesti toimiva ja vakaa 

Seuraavaksi valmistelussa Apple Healthkit yms. 
integraatiot 

Käyttäjämäärä 25K käyttäjää ja kasvu 3-500 
käyttäjää viikossa. 

Jäsenistö: 66 jäsenorganisaatiota 

Yhteensopivia palveluita 13 

2 kuntaräätälöityä Taltioni-mobiilia 

Tulossa 2015: Hämeenlinnan minunterveyteni.fi ja 
Auria Biopankin Biopankkitili 
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All data is health data –  

not only traditional health data 



DIGITAL HEALTH REVOLUTION 
Digital Traces in Connective Preventive Health 



INDIVIDUAL DATA PUBLIC DATA PRIVATE DATA 

CHALLENGE TODAY 

Digital data is easily captured but has limited benefits 

because of silos 



“Your digital traces are health related – we’ll 

give them value” 

OUR VISION  



OUR SOLUTION 

Personalized, predictive, preventive, participatory 

service ecosystem 

Realtime communication of 
health issues -Enhancing the 
proactive, personalized 
health maintenance 

New Digital health market 
place - Global business 
opportunities 

From reactive to 
proactive, digital 
healthcare – Addressing 
the healthcare cost 
burden 

PUBLIC 

SECTOR 
PRIVATE 

SECTOR 

INDIVIDUAL 

       MYDATA  

   BASED 
SERVICES 



   

MYDATA 

REVOLUTION NEEDS DATA 

LIBERATION  

DHR project explores 

how more of health-

related data could be 

transformed into 

Mydata, which can be 

utilized, combined and 

shared by individuals 

for their own benefit. 

 

PERSONAL 
HEALTH RECORD 

CLINICAL 
             DATA 

DIGITAL 
FOOTPRINT 



Yhteenveto 

• Terveydenhuollon haasteet 2000-luvulla krooniset sairaudet ja 

niiden ehkäisy vähenevillä resursseilla 

• Vastauksena painopisteen siirtäminen kansalaisten omatoimisuuden 

suuntaan ja ennaltaehkäisyyn 

• Käyttäytymis- ja elintapamuutokset 

• Omahoito, omaseuranta - mahdollisuudet 

• 2000-luvun uudet terveysteknologiat on suunniteltava kansalaisille 

”kuluttajina” 

• Teknologia, design ja palvelut erottamattomia 

• Korkea käytettävyys, koukuttavuus ja miellyttävyys välttämättömiä myös 

sairaudenhoidossa - omahoidossa 

• Haasteena omaseurannan huono saavuttavuus 

• Tietosiilot 

• Kaikki data on terveysdataa 

29 
18.5.2

015 



Thank you! 

Ilkka Korhonen 

Personal Health Informatics/Tampere University of Technology 

&  

Personalized ICT for Health, VTT 

 

ilkka.korhonen@tut.fi 


