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Overview
• Examine ways to identify effective information
technology tools to address specific practice
issues using case studies.
• Discuss barriers and facilitators to adoption of
technology.
• Identify possible areas where technology tools
may be a solution to improve health outcomes
within your practice/setting.

Examples Using EMR as the
Solution
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The Case of Stroke Quality
Indicators

The Case of Diabetic Patient
Management

Examples using mHealth and
Sensors as the Solution
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Asthmaopolis

Adherence
• Extent to which patients follow instructions
they are given for prescribed treatment
• At least 50% of older adults have difficulty
adhering to medication regimen

Glader et al., 2010

Practical Issues with Medication Use
by Older Adults (Notenboom et al., 2014)
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Medication Technologies

Future Direction?
Proteus: Helius and Digital Medications
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The Case of Home Telehealth

Technology in the Home
• Pervasive, ubiquitous computing is affecting
home health care
• Bridge geographic distance, increase access to
information and experts
– In 2003 a total of 556 Medline indexed articles on
home care AND technology were published; in
2013 that number rose to 1390.

• Active vs. Passive Technologies in the Home

Examples
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Examples (cont.)

Examples (cont.)

Evidence Base
• Growing
• At times contradicting
– Steventon et al. BMJ. 2012; 344: e3874.
– Takahashi et al. Arch Intern Med. 2012;
172(10):773-9

• Technology developments more rapid than
research grant cycles
• Tailoring sometimes prohibitive in research
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Lessons Learned
• Technology does not need to be sophisticated
to be effective

PISCES
• Problem Solving Intervention to Support
Caregivers in End of Life Care Settings
• Use of video to deliver PST
• 3 arm clinical trial (N=514)

http://www.hospice-research.org

Funded by NIH (R01NR012213)
Clinical Trial Record NCT01444027

The ACTIVE Intervention

• Assessing Caregivers in a Team Intervention
through Video Encounters
• Family caregivers become team members

Funded by the NIH (R01NR011472)
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Lessons Learned
• Technology does not need to be sophisticated
to be effective
• Tools to capture what we have always
captured, more efficiently and tools to capture
new knowledge

•
•
•
•
•

Smart Home Study

Stove sensor
Sensor mat
Motion sensors
HydroSense
ElectroSense

Door sensor
Motion sensor

Funded by:
-NSF-CDI-1028195: Transforming Community-Based
Elder Care through Heterogeneous Activity Sensing
Analytics
-NSF-CNS-1405682: HomeSHARE - Home-based
Smart Health Applications across Research
Environments

“New” data
•
•
•
•
•
•
•

Sleep quality
Bathroom visits
Restlessness at night
Sedentary behavior
Hygiene patterns
Meal preparation
Detecting patterns and deviations from what
would be the norm for that participant
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Lessons Learned
• Technology does not need to be sophisticated
• Tools to capture what we have always
captured, more efficiently and tools to capture
new knowledge
• Interface Design

Tailoring hardware and software
Addressing:
• Functional limitations
• Hearing impairment
• Cognitive decline
• Prior experience with computers
• Visual impairment

http://www.health-e.info

Lessons Learned
• Technology does not need to be sophisticated
to be effective
• Tools to capture what we have always
captured, more efficiently and tools to capture
new knowledge
• Interface Design
• Understanding Acceptance
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Obtrusiveness
• A summary evaluation by the user based on
characteristics or effects associated with the
technology that are perceived as undesirable
and physically and/or psychologically
prominent

Hensel, B. K., Demiris, G., & Courtney, K. L. (2006). Defining obtrusiveness of home telehealth technologies: A conceptual
framework. Journal of the American Medical Informatics Association, 13(4), 428-431.

Obtrusiveness Framework

Hensel, B. K., Demiris, G., & Courtney, K. L. (2006). Defining obtrusiveness of home telehealth technologies: A conceptual
framework. Journal of the American Medical Informatics Association, 13(4), 428-431.

Robotic Pets
Though pets can provide many
benefits, some older adults
can not own pets due to
mobility limitations, cost, and
housing.
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Lessons Learned

• Identify an organizational advocate
• Residential infrastructure (one size does not fit
al l )
• Tailor interventions
• Staff time/ learning curve
• Minimize burden and training needs for
caregivers and patients
• Consider patient health record interoperability,
data transfer)

Lessons Learned (Cont.)
• Identify caregiver needs
• Formative and summative evaluation
• Monitor whether technology becomes
“invisible” or a “barrier ”
• Identify all costs (equipment, maintenance,
training) and current and anticipated benefits
• Identify outcomes and measures
• Address concerns about loss of in-person time

Facilitators

• Development of training material and
documentation
• Clinical outcomes that matter to all stakeholders
• Flexibility and tailoring
• Use of various technology platforms
• Effective use of existing human and other resources
(e.g. volunteers)
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Big Data

The Case of Big Data

• Make efficient use of the vast amount of data
generated by behavioral sensing and monitoring to
support personal health management and clinical
decision making:
– Harvest health and health care data from heterogeneous
sources
– Structure and integrate data
– Develop diagnostic and forecasting health and wellness
models
– Develop a user application for shared clinical decision
making

Big Data
• Big data for US healthcare will soon reach the
yottabyte (10 24 gigabytes)
• Kaiser Permanente, with more than 9 million
members, is estimated to have between 26.5
and 44 petabytes of potentially rich data from
EHRs, including images and annotations.
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Data Sources
•
•
•
•

Web and social media data
Passive monitoring data (smart homes, sensors)
Active monitoring data (wearables)
Big transaction data (health care claims, billing
records)
• Biometric data (finger prints, retinal scans,
medical images)
• Human-generated data: unstructured and semistructured data such as notes, emails or other
documents

Potential of Big Data
• Detecting diseases at earlier stages when they
can be treated more easily and efficiently
• Predicting length of stay, patients who will
choose elective surgery, patients who likely
will not benefit from surgery, complications,
risk for complications, risk for hospitalacquired illness, disease progression

Questions?
HEALTH-E Team
www.health-e.info
39
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