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A BSTRACT
Decision support systems (DSS) in the health care community are not new. Information driven DSS systems were
initially introduced in the early 1970ś and have been adapted to
clinical, managerial, administrative, and cost control systems.
Clinical DSSs are typically designed to integrate a medical
knowledge base, patient data and an inference engine to
generate case specific advice.
Recognizing the complexity of decisions made during patient care is a well known problem. This issue becomes even
more difficult when addressing patient care outside of the
clinic, when care providers have significantly less information
about their wards. Historically, the clinician could only rely
on brief face to face sessions and self report to make short
and long term care decisions. As health care costs mount and
clinicians have even less time to spend on individual cases,
the industry continues to seek new ways to bring high quality
information about their patients to decision makers.
The field of “smart” technologies has continually shown
promise for many applications. A significant target for the
smart environments community is in ambient assisted living
(AAL), notably with the new Internet of Things (IoT) concepts [1]. The ability to monitor a person throughout their daily
routine to build a much more complete profile of their life and
well being is growing to be an invaluable tool to the users
of these systems. Bringing this level of informational detail
into the clinical community will revolutionize how health care
decisions are made.
The process of building an AAL infrastructure has numerous engineering, user experience, social, political, and cost
considerations. This talk will focus on the combination of
engineering and user experience issues that are faced when
trying to place sensors throughout a person’s life, then use
the high volume of data they generate as a means to help
clinicans make decisions about the person being monitored.
Supporting this work has been 8 years of effort at Washington
State University directly in the Center for Advanced Studies
in Adaptive Systems (CASAS) [2]. Similar notable projects
have been undertaken worldwide such as ORCATECH [3],
TigerPlace [4], the European Union’s AALiance [5], and many
more.
The CASAS project has worked to develop technologies
for assisting and monitoring daily living with comprehensive,
ambient sensing technologies [6]. These sensors placed around
a home provide information about the residents as they go

about their daily lives with as little intervention as necessary.
Out of the data derived, several kinds of information have
been derived, all seeking to better model the residents to help
support decision making by other people or systems [7], [8],
[9].
Until a strong understanding of the kinds of decisions being
made by clinicians and patients is available, there will always
be a disjoint between the technologies delivered and their
users. To target the future use of technologies, the CASAS
team has undergone a series of studies to determine what needs
the health care community has during caring for patients.
This work has sought out potential users of AAL technology
in the eldercare and gerontech fields, notably older adults
themselves [10], family members [11], and nurses [12]. Other
research groups have undergone similar assessments [13] [14],
but the work is still in its infancy when it comes to large scale
understanding of how to deploy this kind of technology and
who will benefit most.
The results of this work has shown that clinicians, family
members, and patients are in situations with continual decision making pressures. Building tools that are capable of
deriving context (patient behavior, clinical status, social issues,
medicine effects, etc), and noting moments of change will
be invaluable. Based on that change, the appropriate decision
makers may be informed of the situation, information about
the possible choices, probably outcomes, and costs. At every
stage of the decison making process there are opportunities
to improve overall outcomes with key pieces of information
derived from the AAL environment.
S UMMARY
Smart Environments and Ambient Assisted Living technologies are rapidly gaining ground as health technologies. The
sensors and models built from these systems are maturing,
but rigorous evaluation of the user experience and technology
acceptance still needs significant effort before it reaches the
marketplace. Many companies are forming to fill the market
need for our communities, but the concept of building well
defined and well refined decision support tools still needs to be
made more of the culture as technologists develop the latests
tools to help us monitor our lives and provide that information
to clinical decision makers.
R EFERENCES
[1] O. Vermesan and P. Friess, Eds., Internet of Things: Converging Technologies for Smart Environments and Integrated Ecosystems, ser. River

2

[2]
[3]
[4]

[5]
[6]
[7]

[8]

Publishers’ Series in Information Science and Technology.
River
Publishers, 2013.
WSU CASAS, “Center for Advanced Studies in Adapative Systems
(CASAS) at Washington State University,” http://casas.wsu.edu/, 2014.
OHSU ORCATECH, “Oregon Center for Aging & Technology (ORCATECH) at Oregon Health & Science University,” http://www.orcatech.org/,
2014.
M. Rantz, M. Aud, G. L. Alexander, D. P. Oliver, D. Minner, M. Skubic,
J. M. Keller, Z. He, M. Popescu, G. Demiris et al., “Tigerplace:
An innovative educational and research environment.” in AAAI Fall
Symposium: AI in Eldercare: New Solutions to Old Problems, 2008,
pp. 84–91.
AALIANCE2, “European next Generation Ambient Assisted Living
innovation Alliance (AALIANCE2),” http://www.aaliance2.edu, 2014.
D. J. Cook, A. S. Crandall, B. L. Thomas, and N. C. Krishnan, “CASAS:
A smart home in a box,” in Computer. IEEE, 2013, vol. 46, no. 7, pp.
26–33.
A. M. Seelye, M. Schmitter-Edgecombe, D. J. Cook, and A. Crandall,
“Naturalistic assessment of everyday activities and prompting technologies in mild cognitive impairment,” Journal of the International
Neuropsychological Society, vol. 19, no. 4, pp. 442–452, 2013.
D. Cook, “Learning setting-generalized activity models for smart
spaces,” IEEE Intelligent Systems, vol. 27, no. 1, pp. 32–38, January–
Feburary 2012.

[9] N. C. Krishnan and D. J. Cook, “Activity recognition on streaming
sensor data,” Pervasive and mobile computing, vol. 20, pp. 138–154,
2014.
[10] A. S. Crandall, L. Zulas, K. Feuz, N. C. Krishnan, and D. J. Cook,
“Visualizing your ward: Bringing smart home data to caregivers,” in
Emerging Technologies for Healthcare and Aging Workshop in the
Proceedings of Computer Human Interaction, ser. CHI’12, 2012.
[11] A. L. Zulas, A. S. Crandall, and M. Schmitter-Edgecombe, “Caregiver
needs from elder care assistive smart homes: Children of elder adults
assessment,” in Human Factors and Ergonomics Society, ser. HFES ’14,
2014, [To Appear].
[12] L. Zulas, A. S. Crandall, M. Schmitter-Edgecombe, and D. J. Cook,
“Caregiver needs from elder care assistive smart homes: Nursing assessment,” in Human Factors and Ergonomics Society, vol. 56, no. 1,
2012, pp. 125–129.
[13] T. Le, B. Reeder, J. Chung, H. Thompson, and G. Demiris, “Design
of smart home sensor visualizations for older adults,” Technology and
Health Care, vol. 22, no. 4, pp. 657–666, 2014.
[14] M. M. Davis, M. Freeman, J. Kaye, N. Vuckovic, and D. I. Buckley,
“A systematic review of clinician and staff views on the acceptability
of incorporating remote monitoring technology into primary care,”
Telemedicine and e-Health, vol. 20, no. 5, pp. 428–438, 2014.

