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Technological Growth 
The accelerating growth of technology has doubled 
every 200 years since 1400.  
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Time (years) 

Dr. Michael Lee, South Australian Museum 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNLKyb6G6sYCFeic2wodhuIPCA&url=http://theconversation.com/meeting-aliens-will-be-nothing-like-star-trek-fact-13942&ei=PBetVdK8LOi57gaGxb9A&bvm=bv.98197061,d.ZGU&psig=AFQjCNEgiZmFl4DHdH9wbeLQgnLbae5azA&ust=1437493412411966


50 years… from DNA discovery to Human 
Genome Project 

Dr. James D. Watson  

Dr. Francis H.C. Crick 

Dr. James D. Watson and Dr. 
Francis H.C. Crick suggested the 
double helix structure of DNA1 

Rosalind Elsie 
Franklin. 
English chemist   
and X-ray 
crystallographer2 

X-ray 
diffraction 
photograph 
of DNA3 

Technological Growth in Health 

1953 2003 
The Human Genome 
Project (HGP) is an 
international scientific 
research project with the goal 
of determining the sequence 
of chemical base pairs which 
make up human DNA and of 
identifying and mapping all 
of the genes of the human 
genome from both a physical 
and a functional standpoint4 

1. www.thehistoryblog.com 
2. en.wikipedia.org  
3. en.wikipedia.org 
4. en.wikipedia.org 
5. Roche Diagnostics  
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PCR System 

PCR System5 

Height 19.0 cm  
Width 11.4 cm  
Length 24.1 cm 
Weight 3.76 kg 



Quebec Network for Personalized Health Care 

Health Care Trends: P4 Health Care 
Leveraging advancements in research and technology 
drives personalization of HC 



Apparently Healthy 
Healthy Lifestyle behaviors 
Normal health metrics 
Such as: 
• Blood pressure 
• Body habitus 
• Blood glucose 
• Blood lipids 
• Biomarkers, Genomics 

Signs, Abnormalities in: 
• Blood pressure 
• Body habitus 
• Blood glucose 
• Blood lipids 
• Biomarkers, Genomics, 
•      Muscular strength 
• Cardiorespiratory Fitness 

Symptoms 
• Chest pain 
• Shortness of breath 
• Fatigue 
• Pain 
• Persistent Depression 

Health 

A B C D 

Disease comes 
 

Pathophysiological Alterations, 
Cell & tissue remodeling, 
Chronic Inflammation 

Pro-active 

Re-active 

Health Management 
Quality of Life, Autonomy 
Community 

Disease Management 
Dependence 

Costs 

Cancer 

CVD 

Obesity 
Neuro 

degenerative 

I – Global and Country Based 

II – Community Based 

III – Individual and Family Unit 

IV – System Specific 
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The P4 Health Spectrum   
A Predictive, Preventive, Personalized and Participatory 
Continuum for Promoting Healthspan 
 

Sagner M., Progress in Cardiovascular Diseases, September 2016 (manuscript accepted for publication) 



The Value of Diagnostics 
The health care system paradox 

Lewin, The Value of Diagnostics Innovation, Adoption and Diffusion; July 2005 
Infographic: AdvaMed Dx 



Health Care Trends: Personalization of 
Medicine 
Leveraging advancements in research and technology 
drives personalization of HC 

Personalized Medicine1 Precision Medicine in  
Cancer Treatment2 

1.www.mediapharma.it/personalized-medicine.htm 
2. National Institute of Cancer 



Self care and patient management 
Bibliography search 

Search terms: self care patient management, 10/9/20161  
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Source: http://www.ncbi.nlm.nih.gov/pubmed 

1. www.ncbi.nlm.nih.gov/pubmed 
2. Bodenheimer T. et. al., JAMA 2002;288(19):2469-2475. 
3. Funnell MM, An., et. al., JAMA 2000;284:1709. 

Patient Self-management of Chronic Disease 
in Primary Care2 

“Once physicians recognize patients as experts on 
their own lives, they can add their medical expertise 
to what patients know about themselves 
to create a plan that will help patients 
achieve their goals”.3 



Health Care challenge: Change in Disease 
Demographics 
Lifestyle diseases and mental illnesses are spreading widely 
 

1. “Why NCDs Matter," Health Nutrition and Population Discussion Paper, 
Washington, DC: The World Bank, 2011 

2. WHO 
3. PEW Research Institute 
4. IMS Health  2014 

 

Percent of Total Deaths Attributed to NCDs*, All Ages1 

*A non-communicable disease (NCD) is a medical condition or disease 
that is non-infectious or non-transmissible. NCDs can refer to chronic 
diseases which last for long periods of time and progress slowly 

• NCDs are by far the leading cause of death 
in the world, representing 63% of all annual 
deaths.2  

• 62% of baby boomers are overweight or 
obese, 1 in 5 is exercising less than once a 
week; 30% say they are often or always 
stressed (in the U.S.)3  

• People living with chronic conditions 
account for 84% of Healthcare Costs, 2/3 of 
which are under the age of 65 (U.S.).3  

• Spending on diabetes will increase by 10% 
in both developed and pharmerging regions 
through 2018 (driven by greater diagnosis 
rates, among other things).4 

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.prb.org/Publications/Datasheets/2012/world-population-data-sheet/fact-sheet-ncds.aspx&ei=ByCLVfrKFeud7gbCmoGwBg&bvm=bv.96339352,d.bGQ&psig=AFQjCNGhSDJeSDh7_NSN8GjOvKwbpkULpw&ust=1435267452422573


Health Care Trend: Networked Society 
HC providers and businesses can profit from the rise of  
non-physical interaction 

 www.networksociety.org 

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://blog.cobia.net/cobiacomm/2013/05/22/api-brand-stand-out-from-the-crowd/&ei=sQWLVb7gLYauygO26IG4Ag&bvm=bv.96339352,d.bGQ&psig=AFQjCNFr0PO8oO-gICG7IZ1NtUDVDEhIGA&ust=1435260684993628
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.digitalsparkmarketing.com/creative-marketing/social-media/mobile-use/&ei=4gWLVa_HJIXXyQPgvLUw&bvm=bv.96339352,d.bGQ&psig=AFQjCNFr0PO8oO-gICG7IZ1NtUDVDEhIGA&ust=1435260684993628


• I am getting a high-quality real-time 
information and health of my patients 

• I am using a large amount of data in 
decision-making 

• I take care of the most needy patients 
• I help my patients to stay for longer in 

good health 

\ 

REAL-TIME DATA 
TRANSFER & 

COMMUNICATION 
ANALYSIS & 

MONITORING 

Health Care Trend:  
Consumerization of Healthcare  
Future model of patient-HCP interaction: smart 
mobile devices and mobile internet allow for patient-
empowering solutions 
 

Source: Oliver Wyman, 2014 

• I get inspirational tips to staying healthy 
• I own my health data 
• I take care of myself at home 
• I know that there is always a healthcare 

professional monitoring my health status 
• I stay for longer in good health 



Health Care Trend: Consumerization of 
Healthcare  
Future health companies 



“SMART” Health Technologies 

www.emarketer.com, “Worldwide Mobile Phone Users: H1 2014 Forecast and Comparative Estimates” 

Apple’s Health 
Kit 



Health Care System Apps 
 

Walgreens Pill Reminder App 
 
 

source: www.walgreens.com/topic/apps/l” 

Mayo Clinic App 
"We are proud to be at the forefront of 
this innovative technology with the Mayo 
Clinic app.” 
Mayo Clinic CEO, Dr. John Noseworthy 

source: www.mayoclinic.org/apps/mayo-clinic 



“SMART” Health Technologies 

health in a cube 

cable connector to  
glucose meters 

 

heart ECG smart phone 
case 

oral fertility thermometer with 
app 

baby monitor 

Wireless Blood Pressure 
Monitor 



Future Health Technologies 
Health Wearables 
Definition 
Wearable technology, wearables, fashionable 
technology, wearable devices, tech togs, 
or fashion electronics are clothing and 
accessories incorporating computer and 
advanced electronic technologies. The designs 
often incorporate practical functions and 
features. 
 
Wearable devices such as activity trackers are 
a good example of the Internet of things, since 
they are part of the network of physical 
objects or "things" embedded 
with electronics, software, sensors and 
connectivity to enable objects to exchange 
data with a manufacturer, operator and/or 
other connected devices, without requiring 
human intervention. 

source: en.wikipedia.org  



PwC Health Research Institute: “Health wearables: Early days”, 2014  

Future Health Technologies 

21% of US consumers currently 
own a wearable technology 
product  



Future Health Technologies 
Corporate wellness programs  

Here's why Fitbit is giving Target 
335,000 fitness-tracking devices 

“It’s part of the company’s health initiative. 
Target will be offering Fitbits to its 
employees in an attempt to improve their 
health and cut down on health care costs” 
 Michal Addady, September 2016, Fortune (www.fortune.com)  

Wellness programs grow more popular 
with employers 

Source: www.themercurynews.com, article by Associated Press, April 2015 

The 1 million step challenge  
BP employees who hit the mark over the 
course of a year are eligible for a more 
deductible health plan. In one year, 
23,000 employees took over 23 billion 
steps. 

Source: www.mashable.com/2015/05/15/ 



Sensor-based methods 

 Accelerometers: a) Step counts1, 2, 3, 4, b) Overall activity levels5, c) 

Eating behavior6 , c) Cardio Pulmonary Resuscitation (CPR) 

compression7, d) Seizures in epilepsy patients8,9, e) Tremors10, f) 

Scratching11, g) Sit, stand, and lie activities12 

 Gyroscopes: a) Posture12, b) Palm rotation25  

 Microphones: a) Speech therapy17, b) eating behavior13  

 Optical sensors: Heart rate12, 19, 20, 26 

 Contact sensors: Skin temperature19,12 

 Ambient light sensors:  Light intensity exposure26  

 Wireless signal strength: Identify participant location in a residence11 

Health at Hand: A Systematic Review of Smart 
Watch Uses for Health and Wellness 
Blaine R., Alexandria D.; Journal of Informatics, September 2016 
 

1. Ahanathapillai, V., et al., Healthc Technol Lett, 2015. 2(1): p. 34-9. 
2. Arsand, E., et al., Journal of Diabetes Science and Technology, 2015. 9(3): p. 556-563 
3. Jovanov, E., Conf Proc IEEE Eng Med Biol Soc, 2015. 2015: p. 865-8. 
4. Kamdar, M.R. and M.J. Wu, Pac Symp Biocomput, 2016. 21: p. 333-44. 
5. Ahanathapillai, V., et al. Healthc Technol Lett, 2015. 2(1): p. 34-9. 
6. Thomaz, E., I. Essa, and G.D. Abowd, ACM: Osaka, Japan. p. 1029-1040. 
7. Rawassizadeh, R., B.A. Price, and M. Petre, Communications of the ACM, 2015. 58(1): p. 45-47. 
8. Lockman, J., R.S. Fisher, and D.M. Olson, Epilepsy & Behavior, 2011. 20(4): p. 638-641. 
9. Patterson, A.L., et al.,  Pediatric Neurology, 2015. 53(4): p. 309-311. 
10. Wile, D.J., R. Ranawaya, and Z.H.T. Kiss. Journal of Neuroscience Methods, 2014. 230: p. 1-4.  
 

11. Lee, J., et al. ACM: Seoul, Republic of Korea. p. 1567-1572. 
12. Kalantarian, H. and M. Sarrafzadeh, Computers in Biology and 
Medicine, 2015. 65:p. 1-9. 
13. Kalantarian, H., N. Alshurafa, and M. Sarrafzadeh,  IEEE Sensors 
Journal, 2016. 16(4): p. 1054-1061. 
14. Wijaya, R., et al, System Engineering and Technology (ICSET), 2014 
IEEE 4th International Conference on. 2014. 
15. Kalantarian, H. and M. Sarrafzadeh,. Computers in Biology and 
Medicine, 2015. 65:p. 1-9. 
16. Carlson, J.D., et al.,. Conf Proc IEEE Eng Med Biol Soc, 2014. 2014: p. 
2173-6. 
17. Dubey, H., et al., ACM: Bethesda, Maryland. p. 1-8. 
  



Health wearables 
Bibliography search 

The Role of Technology in Chronic 
Disease Care 

Richard V. Milani⁎, Robert M. Bober, Carl J. Lavie 
Department of Cardiovascular Diseases, John Ochsner Heart and 
Vascular Institute,  New Orleans 

Search date: 10/9/20161 
Search terms: health wearables  

 # of articles: 54 
Years: 2004 – 2016 (September)   

1. www.ncbi.nlm.nih.gov/pubmed 
2. Milani R., et. al. Journal of Cardiovascular Disease, 58 (2016) 579–583 
3. Margolis K. et. Al. JAMA 2013;310(1):46-56 
4. Green BB, et. al., JAMA 2008;299(24):2857-2867. 
5. Magid DJ et. Al.,Circ. Cardiovasc Qual Outcomes. 2013;6(2):157-163. 
6. Milani R., et. al  The American Journal of Medicine (2015) 128, 337-343 

FACT: Chronic disease is present in half the adult 

population and responsible for 86% of United 
States (US) healthcare costs and 70% of deaths2 

Health Care 2020: Reengineering Health Care 
Delivery to Combat Chronic Disease 
Richard V. Milani, MD,a Carl J. Lavie, MDa, Department of Cardiovascular Diseases, John 
Ochsner Heart and Vascular, Louisiana State University System, Baton Rouge. 

EXAMPLES TECHNOLOGICAL INTERVENTION IN 
HEALTHCARE 
 
•  Reduction of hospital readmissions of HF patients by 44% by 

sending patients home with wireless scales. Daily weights are 
transmitted securely to a dashboard within the electronic medical 
record (EMR) that is monitored by a specialized clinical care team 
called an integrated practice unit (IPU)2 

 

• Larger decrease of systolic blood pressure, more frequent blood 
pressure control and higher patient satisfaction about his care 
team3-5 



Some questions about future  
health technologies 

How fast will they be adopted by the patients? 

Will they be reimbursed? 

How much will HCPs embrace them? 

Will there be a Health care Technology Assessment (HTA)?  
How soon? How frequent? 

How will they contribute in cultivating the concept of self care? 

Level of personal medical data 
protection? 



Key Takeaway Points 



Thank you for your attention 


