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U.S. HEALTH: SHORTER LIVES, 
POORER HEALTH

Mortality from Non-Communicable Disease

Mortality from Communicable Disease
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U.S. Children’s Health Disadvantage



HALF OF PREMATURE DEATHS ARE 
PREVENTABLE



TIME IS NOT ON OUR SIDE: AGING 
DEMOGRAPHICS 
PERCENTAGE OVER AGE 60

UNDESA Population division, World population 
prospects: the 2015 revision, DVD Edition, 2015.



NOR IS THE WORKFORCE

HRSA, 2011



HEALTH COSTS BY GDP 



WHAT ARE WE TO DO?
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Siloed Sciences



“YOU CAN’T COLLABORATE ON 
YOUR OWN, YOU KNOW?”



HEALTH - COMMUNITY ARE POORLY 
CONNECTED
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Siloed Incentives and Policy



WHAT TO DO?



Billions of mobile devices

+ Billions of sensors
Unprecedented 
opportunities for 
health data science

+ Billions using social networks

=

Data



MOBILE SENSING DATA



PATIENT SHARED DATA

HMO Collaboratory

Vivli.org

LPHI

FDA Sentinel

PCOR Net

All of Us MVP



TECHNOLOGY AND  HEALTH

Digital Medical Tools and  Sensors: Topol, Steinhubl and Torkamani, JAMA, 
2015



NEW MODES OF 
MOBILE SENSING

Wifi

Light

Vibration



DIGITAL DEVICES



AND MORE DEVICES

This Photo by Unknown 
Author is licensed under CC 
BY

https://medium.com/@alicebonasio/building-industry-4-0-with-mixed-reality-19d5ee34be55
https://creativecommons.org/licenses/by/3.0/


NEXT STEPS FOR 
TRANSFORMATION



TIMES THEY ARE A CHANGING



Triple Aim + Community

Institute for Health Improvement, 2007 

Community



SUCCESSFUL TECHNOLOGY 
SHOULD:
•Be safe and trustworthy

•Recognize that multiple approaches are needed to address individual needs

•Create more personalized technology to serve diverse populations, while 
creating evidence-based, generalizable solutions from which to adapt. 

•Create solutions with the principles of ‘future’ proofing.  

•Design technologies to empower patient, caregivers and providers with timely 
and actionable information.

•Ensure technology does not create a ‘digital’ divide or disadvantages among 
groups.

•Have an evidence base to support usage



USER-CENTERED

Consumer technology 
provides opportunities for 
engagement that rival 
unhealthy competition

Want it to talk, be playful or 
friendly?

Personalized for optimal 
engagement

https://www.interaction-design.org



JUST IN TIME

 Flexibility of delivery: 
 When wanted

 When needed

 How best conveyed

 Real time 
information
 Support/information 

when and where it is 
needed

 Information/Support 
that develops with my 
needs

This Photo by Unknown Author is licensed under CC BY-SA

https://en.wikipedia.org/wiki/Mobility_scooter
https://creativecommons.org/licenses/by-sa/3.0/


CONTEXT AWARE

• Integrated into real life

https://www.youtube.com/watch?v=PXgBWs
aYCSk



COMMUNICATION
CENTRAL

• Digital devices can act as a health 
“hub” 

• Collecting sensed and patient-
generated data

• Providing communication with care 
team (incl.  Patient & caregivers)

• Photos

• To ask or do lists

• Messaging

• Intervention and support programs

This Photo by Unknown Author 
is licensed under CC BY-SA-NC

http://www.davidellis.ca/obsessed-with-netflix-3-tips-for-reinventing-canadian-tv/
https://creativecommons.org/licenses/by-nc-sa/3.0/


PERSONALIZED

• Unobtrusive and minimally invasive

• Capitalize on the Internet of Things

• Capture new modalities – such as dynamic imaging 



TRUSTWORTHY

• Methods that would allow real-time assessment of problematic data

• Dealing with biases

• Does the data represent what we think it does?

• Is the variance signal or noise?

• Cause and effect 



SAFE

• Access control and authentication
• Confidentiality and anonymity
• Trustworthy control
• Accountability
• Medical device security



• Validating the effectiveness and reliability of technologies by 
developing methods of rapidly generate evidence. 

• Developing ‘testbeds’ to efficiently, economically and 
systematically explore the use of technologies and involve the 
community in the research. 

• Thinking about technologies more broadly.

• Creating new robust methods of analysis and sensing-driven 
decision analysis to create predictive, personalized models of 
health.

Evidence



REPRESENTATIVE

Green LA, Miller RS, Reed FM, Iverson DC, Barley GE. How 
Representative of Typical Practice are Practice-Based Research 
Networks? Arch Fam Med, 1993; 2:939-949.

Presenter
Presentation Notes
1000 people in their community, 750 felt ill in some manner every
month and 250 sought professional help. Of these 250,
nine were admitted to a community hospital, five were
seen by a subspecialist, and one received care at a major
medical center.



SCALABLE

• Moving from the individual to the population

• Robust 

• Usable, trustworthy and safe



BRIDGING 
ECOSYSTEMS



BRIDGES BETWEEN COMMUNITIES

Bridges between behavioral, biomedical, 
computing, information, communications 

and engineering disciplines, patients, 
providers and health care systems

Bridges are hard, but worthwhile

“Wicked problems” – can’t be solved by a single discipline 
Access to expertise or particular skills

Access to equipment, resources, or funding
Enhance trainee education

Impact 



Effective Research is a Relay between 
basic and applied science



JOIN OUR LISTSERV

 SMARTHEALTH_COMMUNITY 
Join the electronic mailing list (LISTSERV) for forthcoming announcements by —

Sending an e-mail message to LISTSERV@LISTSERV.NSF.GOV from the mailing 
address at which you want to receive announcements.

The body of the message should read Subscribe SMARTHEALTH_COMMUNITY 
[your full name].

The message is case sensitive; so capitalize as indicated!

Don't include the brackets.

 The Subject line should be blank

 For example, for Robin Smith to subscribe, the message would read

 Subscribe SMARTHEALTH_COMMUNITY Robin Smith.

You will receive a confirmation of your subscription along with instructions on 
using the listserv.

mailto:SMARTHEALTH_COMMUNITY@LISTSERV.NSF.GOV


WENDY NILSEN
PROGRAM DIRECTOR, SMART AND CONNECTED HEALTH 
DIRECTORATE FOR COMPUTER & INFORMATION SCIENCE & 
ENGINEERING
NATIONAL SCIENCE FOUNDATION
TEL: 703-292-2568
EMAIL: WNILSEN@NSF.GOV

Questions or Comments?

mailto:wnilsen@nsf.gov
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