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– Christian Poellabauer
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– Office location & hours:

• TBD

Course Overview
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Course Overview

• Time & Location

– Mondays 10am-12pm

– HS i4 (MDEG160G)

• Website: 

http://www3.nd.edu/~cpoellab/teaching/smarthealth

• Slides, papers, links, etc. will be posted in TU Graz 

online resources once I have access!

• Vorlesung + Uebung

http://www3.nd.edu/~cpoellab/teaching/smarthealth


Course Overview

• Student requirements
– Reading assignments for each lecture; submit summary 

before lecture
• If I can figure out online system, then we use that
• Else: email to cpoellab@nd.edu (Subject: Smart Health Assignment)

– Select topic of your choice; 3-5 papers; written report (~5 
pages) and brief presentation
• Depending on class size, teams can be formed

– Class size < 10: individual
– Class size 10-19: up to 2 members per team
– Class size 20+: up to 3 members per team

– Brief final exam (in-class)
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Course Overview

• Class dates (tentatively):
– March 4, 11, 18, 25
– April 1, 29
– May 6, 13, 20
– June 3, 17, 24



Bloomberg Health Ranking



Goals of Healthcare Delivery System

(Often) competing goals

Access
Quality

Cost



Challenge/Goal: Cost
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Challenge/Goal: Access
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Challenge/Goal: Quality

Overall 
Score 
64%

“D”



Challenge/Goal: Quality
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Other Challenges

• Disparities
• Malpractice
• Unnecessary Care
• Health Literacy
• Lack of collaboration
• Big data
• Cybersecurity



• Improve the health of the population
• Enhance the patient experience of care 
• Reduce the per capita cost of care

The IHI Triple Aim



A Patient-Centric Ecosystem 

Informed

Involved



A Patient-Centric Ecosystem 

• Patients are key stakeholders in their care journeys

• Update patients about their health at all times

• Educate patients (“health-literacy”)

• “Loose weight” -> Coaching

– Personalized information (which exercises might work best)

– Technology (videos, apps)

– Self-management (apps)



“eHealth”

• A relatively recent term for healthcare practice supported by 
electronic processes and communication, dating back to at least 
1999

• World Health Organization: “…eHealth is the cost-effective and secure 
use of information and communications technologies in support of 
health and health-related fields, including healthcare services, health 
surveillance, health literature, and health education, knowledge and 
research…”

• European Commission: “…the use of modern information and 
communication technologies to meet needs of citizens, patients, 
healthcare professionals, healthcare providers, and policymakers…”



eHealth

• Electronic health record (EHR) or electronic medical 
record (EMR): systematized collection of patient and 
population health data in a digital format that is 
electronically-stored

• Clinical decision support system (CDSS): ICT solution 
designed to provide health professionals with clinical 
decision support (CDS) such as assistance with clinical 
decision-making tasks

• Telemedicine: physical and psychological diagnosis and 
treatments at a distance, including tele-monitoring of 
patient functions



Electronic Health Records



CDSS

• Patient-specific prompts
• Screening recommendations
• Warnings
• Treatment guidelines
• Medication dosing
• Overdue tests



eHealth in LMICs

• In many low- and middle-income countries (LMICs), health 
system challenges relating to weak governance, health 
workforce shortages, and geographic and economic 
barriers to care impede effective delivery of health services 
to those in need

• Information and communication technology (ICT) offers 
the potential for addressing some of these challenges with 
innovative solutions, especially if offered at scale

• LMICs account for three-quarters of the rapidly expanding 
Internet and mobile cellular subscriptions globally, thus 
creating opportunities for innovative and cost-effective 
health services through the use of ICT



mHealth

• Foundation for the National Institutes of Health (FNIH): “…the 
delivery of healthcare services via mobile communication devices…”

• NIH Consensus Group: “…mHealth is the use of mobile and wireless 
devices to improve health outcomes, healthcare services and health 
research…”

• mHealth Alliance: “…mHealth stands for mobile-based or mobile-
enhanced solutions that deliver health. The ubiquity of mobile devices 
in the developed or developing world presents the opportunity to 
improve health outcomes through the delivery of innovative medical 
and health services with information and communication technologies 
to the farthest reaches of the globe…”

• World Health Organization (WHO): “…Mobile Health (mHealth) is an 
area of electronic health (eHealth) and it is the provision of health 
services and information via mobile technologies such as mobile 
phones and Personal Digital Assistants (PDAs)…”



mHealth Applications

• Rapid collection/sharing of current data via mobile phones

• Public health and lifestyle messages over mobile phones

• Medication alerts using mobile phones

• E-prescribing for repeat prescriptions via mobile phones

• Tele-monitoring to transmit patient results to clinicians

• Transmission of test results to patients via SMS messages

• Online electronic health records via computer or phone

• Clinical emergency care for accidents, natural disasters

• Patient appointment booking and alerts via wireless e-mail (continuity 
of care)



mHealth – From Simple to Complex 



Emma’s Journey Towards Smart Health 
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Emma’s Journey Towards Smart Health 



“Smart X”



See BIONIC.LY, Digital Health, The Digital Health Hype Cycle, December 29, 2014, Which emerging 
digital health technologies are hype or here?, http://bionic.ly/digital-health-hype-cycle/

http://bionic.ly/digital-health-hype-cycle/


Summary: Smart Health

• eHealth: use information and communication technologies 
to improve access, quality, and cost of healthcare

• mHealth: use mobile/wireless information and 
communication technologies to improve access, quality, 
and cost of healthcare

• Smart Health: use devices/solutions that have built-in 
intelligence

• Foundation for healthcare that is:
– Precise (Personalized): customization of healthcare
– Persuasive: behavior change
– Predictive: prevention & early intervention
– Participatory: engage patients
– Preventative: as opposed to treatment













MobiUS

• FDA-approved MobiUS is the 
first ultrasound imaging 
system to work on 
smartphones. The software, 
made by MobiSante, could 
be used for a slew of clinical 
applications, including 
confirming and tracking 
pregnancies and assessing 
kidney disorders. The 
images and video can be 
shared over email or 
through a standard USB 
connection







Finding Veins

• Vein visualization 
technology uses non-
invasive infra-red 
technology to project an 
image of the donor’s 
veins onto the skin’s 
surface.















‘Smart’ Bed Tracks Patient Vitals, Activity

• The medical device company received approval from the 
United States Food and Drug Administration in February to 
market its flagship product, the LG1 Intelligent Medical 
Vigilance System, a patient safety technology that tracks 
heart rate, breathing rate and whether a patient is in bed 
or trying to get out of bed without hooking the patient up 
to electrodes or any other wiring system. The monitoring 
sensors are present in a pad-like device, or mattress 
coverlet, that can be sat on or lain upon. The sensors 
respond to physiological stimuli and are able to measure 
patient information through clothing, hospital gowns and 
sheets.







Smart Shoes

• Created by 
Ducere Technologies 
Pvt, the shoe hooks up 
with an app that syncs 
with Google Maps, 
tracks your steps, and 
counts your calories 
burned. 





• Patient monitoring technology, such as “smart shirts,” coupled 
with device apps and consumer technologies will result in 
more effective healthcare for patients and a much greater 
level of data for medical professionals with which to diagnosis 
potential concerns. 



• BodyMedia FIT armband is a 3D activity monitor that uses 
sophisticated skin sensors to detect how many calories 
you are burning by measuring changes in skin 
temperature as well as perspiration. Its wireless Internet 
connectivity lets you upload your progress and share that 
information with friends and colleagues.


