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I. Title
Developing senior friendly smart home technology based on health care
— Developing standard model for smart home based on healthcare
— Developing standard model and unified technology for senior friendly smart
home based on healthcare
— Operation and spread of testbed for smart home based on healthcare

— Spread of smart homes based on healthcare

II. Purpose and Need of Research&Development

O In an aging society, national interest and continuous improvement in quality of life for
seniors are needed. As a result, this study will expand the healthcare and medical
services that are limited to medical institutions to senior housing space and living space.

O To make the senior healthcare smart home technology available for the
seniors at housing space and living space, not limited to medical institution,
the space design for existing and new houses and the measures to connect
smart home technology with spaces will be presented. These findings continue
to apply to a test bed for suggest of operation and maintainment measures for
the elderly—friendly smart home technology so that the basis of legal
institutional could be established

O This study confined to study a smart home model by using IT technology and
make the role of a hospital medical staff limited to a hospital available at the

housing space where the care is hard to get and the medical staff is needed.

M. Content and Scope of Research&Development

Content and Scope of this research are--:

(J Developing standard model for smart home based on healthcare

O The basic direction for healthcare, smart home space design
— To set the application direction of the health care system in each area
— To set the composition direction of the health care system in each area

O The design guideline to promote the application through the excavation of the
elements of the spatial design and the application examination
— To derive design elements of the smart home with the healthcare services
— To assess the applicability of senior housing
— To evaluate the space design elements in terms of the technology for

constructing the infrastructure of the smart home



O The presentation of design prototypes for elderly—{friendly, smart home
through the test bed monitoring
— To examine the space applicability and draw the results through the analysis
of the test—bed project, the medical voucher pilot project, and the health
care system pilot project.
— To draw the prototype of the smart home providing the healthcare services
— To propose the types and elements for the application of design prototypes

in each area

(J Developing standard model and unified technology for senior friendly smart
home based on healthcare
O Construction of testbed according to the type of space and elderly—friendly
healthcare smarthome program developing in residential space
— Developing healthcare smarthome environment analysis and healthcare logic
in residential space
- Function realization of healthcare smarthome service, service infrastructure
construction and test
O Developing smart u—health logic according to the type of space(Residential,
Community, Specialty care space) and building system
— Developing smart u—health program logic in the community and specialty care
space
— Construction and acceleration of community and specialty care space smart
u—health system
O Developing elderly—friendly healthcare smarthome standard model and
integrated technology
— Improvement and fertilization based on 3" testbed result
— Definition healthcare smarthome standard service model for the elderly
— Definition healthcare smarthome system standard platform for the elderly
— Suggestion and application technical standards Guideline for spread of
healthcare smart home system
— Suggestion of commercialization model for spread healthcare smart home

systems and service

(O Operation and spread of testbed for smart home based on healthcare

(O The 3rd operation of Test Bed and its Results (Analysis of 3rd Test Bed
Operation Extended by Spatial and Service Characteristic)

— Operation of Online, Offline service



— Healthcare Management Information System for the Residents
— Operation of Health Program
— Analysis on Receptivity of U—Health Service

— Analysis on Job Experience of U—Health Nurses

O Comparative Analysis on the Effects of Health Management/Disease Control to
Test Bed Residents

— Education for Interviewers (Selection Criteria, Training Contents)

Implementation of Survey on the Residents

Literature Review of the Related Research

— Analysis of Results and Discussion

O Analysis of Living Experience and Satisfaction Level of Test Bed Residents

towards Spatial Feature and Rendered Service, etc.

— Literature Review of the Related Research
— Data Collection and Analysis

— Comparative Analysis of Service Acceptance Level between Stage 1 and 2 (operation)

O Economic Feasibility Analysis Reflecting Spatial Feature and Service

Characteristic, etc

— Data Collection
— Data Analysis

— Verification on Validity of Analysis Results

O Set up Organizational Composition, Operation Structure and Operation System

According to Healthcare Smart Home Spatial Feature and Service Characteristic
— Planing and Holding in Final Workshop for the Overall Evaluations

— Project Completion and Writing Evaluation Analysis Paper

() Spread of smart homes based on healthcare
O Developing scenarios and unified model connecting systems between organizations
providing healthcare service
— Analyzing responsibilities and characteristics of organizations providing
healthcare service
e Research of responsibilities of organizations providing healthcare service
e Understanding and analyzing of organizations providing healthcare service
— Developing unified model considering systems connecting between
organizations providing healthcare service
— Developing scenarios considering unified model of organizations providing

healthcare service



O Suggesting industrialization strategy for unified model
— Analyzing industrial environment for industrialization of unified model
e Analyzing and predicting of domestic and foreign trend of technology
— Condition analyzing for industrialization of unified model
* Analyzing and predicting of domestic and foreign trend of policy
— Establishing strategy and drawing measures for industrialization of unified model
e Strategy for entering market
e Strategy for connecting policies
O Proposing policy for designing and managing senior friendly smart home based
on healthcare
— Suggesting policy by proposing main items of healthcare
e Revising or creating current articles by analyzing current policies' specific items

and demands
e For current policies that cannot be operated, arrange main item to reflect on new

policies so that can be introduced
— Setting steps for proposing healthcare legislation
¢ Continuing research through professional consultation and acceptance of an opinion
about specific method and contents of enactment
¢ Accepting opinions from the hands—on workers of the central and local government
O Developing standard guideline for senior friendly smart home based on healthcare
— Developing standard guideline based on basic objects of guideline
e Developing standard guideline through main keywords of research

e Understanding logicality and appropriacy of guideline

IV. Result of Research
(J Developing standard model for smart home based on healthcare
O The proposal of the prototypes in each area
— Apartment complexe

e The outdoor space : planning spaces related to the accident prevention and
convenience of daily living. planning for reinforcing the awareness and
inducing the outdoor activities.

* The public space: planning spaces to measure the health condition and to
assist them. Planning the exercise room to support the health maintenance
activities. Placcing spaces for wvarious purposes in order to support the
community and activities of daily living

— Main building : Placement of design elements of the smart home with

healthcare services focused on around the lobby of main buildings and the
corridor in front of each dwellings. Installation of the storage, the manless

parcel box, the digital boards.



— Dwellings : Planning the application of smart devices and the healthcare zone

in each unit. Constructing a safety confirmation system by attaching the
emergency pager, the device for the energy usage monitoring, and the body

SENnsors

O The types for applying the elements of the prototype

O

— The basic entry level: Targeting the independent elderly households.

Providing the optional community program and technology of the healthcare
smart home to the new public rental housing with relatively low—cost.

The renovation type: Remodeling the existing private and public spaces
without structural changes by low—cost and simple ways.

The type including welfare facilities : Focusing on maximizing the
cost—effectiveness in conjunction with community facilities and other health
care services in public space of the residential building including welfare
facilities

The type considering the weak person : Applying the barrier—free design and
the intensified health management program focused on the dwellings for
semi—independent, dependent and handicapped people.

The expanded type for the future : Utilizing the smart technology and
devices actively as the expanded types to the apartments for leasing and sale
by the private sector in the future. Providing the a high level of health care
services to dwellings.

The localengaged type : Building the facilities and the flow of the human
traffic for providing high—quality service with the physical and the network

connection between the adjacent external facilities.

Developing standard model and unified technology for senior friendly smart

home based on healthcare

O Construction of testbed according to the type of space and elderly—friendly

healthcare smarthome program developing in residential space

— Developing healthcare smarthome environment analysis and healthcare logic

in residential space

— Function realization of healthcare smarthome service, service infrastructure

construction and test

O Developing smart u—health logic according to the type of space(Residential,

Community, Specialty care space) and building system

— Developing smart u—health program logic in the community and specialty care space

— Construction and acceleration of community and specialty care space smart

u—health system



O Developing elderly—friendly healthcare smarthome standard model and

integrated technology

— Improvement and fertilization based on 3" testbed result

Definition healthcare smarthome standard service model for the elderly

— Definition healthcare smarthome system standard platform for the elderly

Suggestion and application technical standards Guideline for spread of

healthcare smart home system

— Suggestion of commercialization model for spread healthcare smart home

systems and service

(J Operation and spread of testbed for smart home based on healthcare
O The 3rd operation of Test Bed and its result

— Enhancement of Service Accessibility to Common Space

As off—line service of common space, the number of health consulting and
equipment education has increased from 163 cases in December 2012 to
618 cases, 377 cases and 573 cases respectively in January, February and
March 2013.

— Inducement of Re—participation of the Persons who Cancelled

Midway drop—out rate of the object persons has decreased compared to
that of the 1st operation in the 3rd year. The ratio of persons who
cancelled vs. the whole object persons has decreased from 43% in October
2012 to 34% after January 2013. As a result of the efforts made in
November 2012 for the midway dropped—out persons to induce their
re—participation, the number of persons who cancelled has decreased to
126 as of July 2013 from 136 in October 2012.

— Strengthening of Customized Health Consulting Service and Group Education

Invited total 43 persons during May-July 2013. Implemented customized
health management service and group education to 19 persons of
hypertension group and 24 persons of diabetes group. Collective education
and TTM—based u—Health Protocol are being applied to experimental group
for 8 weeks, and as to comparison group, no intervention except group

education is being made.

— Operation of Health Program

To enhance and maintain residents’ group health within the complex, such
programs as video consulting, healing recreation, health game and health

sports program are operated.

— Analysis on Receptivity of U—Health Service



e This service can be considered as an alternative to rectify knowledge
misled by wrong information on health, and avoid excessive consumption of
medical expenses, thus provide continuous service. The function of
preventing occurrence of social problem or accident beforehand and
managing them can be applied to individuals.

O Comparative Analysis on the Effects of Health Management/Disease Control to
Test Bed Residents
— Of the total 214 aged persons who gave replies, those who gave poor data
were excluded, and 160 persons are final analysis objects. As a result of
analyzing healthy living habit, quality of life and TTM change phase as well
as difference between before and after depression, significant change was
noted at TTM change phase.

O Analysis of Living Experience and Satisfaction Level of Test Bed Residents
towards Spatial Feature and Rendered Service, etc.

— According to the satisfaction level analysis which was conducted to the
subjects who had been offered 6—months service, 'Perceived usefulness' was
changed from point 2.93 +— .56 to 2.96+—.85 point, 'Perceived easy of use'
was changed from 2.71+-—.51 point to 2.82+—2.61, 'Behavior intention' was
changed from 2.66+—.48 point to 2.83+—2.78 point. However these statistics
are not significant

— Attitude was changed from 2.98+—.42 point to 3.12+-—.82 point, which is
statistically significant(t=—2.47, p=.014).

— Analyzing correlation with technical acceptance level, All acceptance factors,
easy of use(r=.42), attitude(r=.80) and behavior intention(r=.62), show
positive correlation.

O Economic Feasibility Analysis Reflecting Spatial Feature and Service
Characteristic, etc
— Net benefit of u—Health project in 2013 is 11,135,645 won. Cost—benefit
ratio of the project is calculated as 1.034 times.

— Net benefit of residential space group is —628,936 won and its cost—benefit
ratio is calculated as 0.605 times. Net benefit of common space group is
1,478,447 won and its cost—benefit ratio is calculated as 2.806 times.

O Set up Organizational Composition, Operation Structure and Operation System
According to Healthcare Smart Home Spatial Feature and Service
Characteristic
— It is planned that project adjustment and assessment analysis report will be
completed in early September 2013 after undergoing expert advices and

evaluations in final workshop and ISHSH symposium.



— As guideline for effective operation of u—Health service, ‘u—Health service

Operational Core Standards & Guideline’ is under production.

(J Spread of smart homes based on healthcare
O Improving related legislations and institution
— Improving legislations and institution by revising current legislations and institution
— Proposing revised bill related healthcare-senior friendly-smart home
— Proposing special act for designing senior friendly smart home based on
healthcare
O System composition for connected and unified operation
— Proposing unified model for organizations providing healthcare service
— Deducting scenarios and unified model connecting systems between
organizations providing healthcare service
— Developing methods to provide healthcare service following the service type
such as household-common space
O Enactment of guideline standard
— Developing foundation through analyzing domestic and foreign  guideline
healthcare - senior friendly - smart home
— Deducting unified guideline through analyzing major considerations and
problems and proposing keywords of each guidelines
O Proposing strategy for industrialization of unified model
— Suggesting strategy for sustainable healthcare tele—monitoring service
— Suggesting strategy for industrialization against local government and residents
O Spread strategy for senior friendly smart home based on healthcare
— For setting foundation for healthcare, analyzing prededing research, developing
unified model, house design, device for healthcare, researching legislation and
progressing test—bed have been done, so that the foundation for
commercialization and invigoration of 'senior friendly smart home based on

healthcare' can be setted for the future

V. Utilizing Plan of Research Result
The Utilizing Plan of Research Result of the first—year research are as follows
() Developing standard model for smart home based on healthcare
O Utilization as a space design guide
— To use the prototype as the basic system of the space organization
depending on the health condition of the elderly(self-reliance), the spatial

domain, and the new or existing building.



O Relation to the government policy in response to changes of the legal

system

— (Housing Act) In 2014, it will be used as a guide when people will try to
plan and remodel the public spaces as a space for health care according to
needs of the residents and introduction of control by total amount of
community facilities.

— (long—term improvement of quality of life, public housing tenants Act) Using
it as the preliminary data for enforcement and amendment of laws related to
the health care system and welfare facilities in residential buildings.

— Using it as the preliminary data when health—welfare systems such as health
care vouchers business will applied to the residential spaces and effectively

applied and connected infrastructure will be constructed.

O Utilization as the foundation for construction of the authentication system

)

O

O O O

— Using it as the preliminary data for the foundation for construction of the
authentication system in order to build the low—cost and high—efficiency
smart home for elderly people to provide the healthcare services, including
designing the residential spaces that matches the trend of health management

appropriate interior colors and materials, the proper ways to install the
healthcare devices.

Developing standard model and unified technology for senior friendly smart
home based on healthcare

Installation of this system in the elderly reception facilities(nursing homes,
sanatorium, geriatric hospital, nursing homes, elderly facility, etc.) and identify
of disease and individual disease management through simple play, games
Developing central control system for senior citizen management and
healthcare through health information sensing

Developing interlocking u—Healthcare system and prediction of weather
information

Automation of health age measurement and providing customized healthy
exercise and nutrition program for systematic healthcare

Application of customized testbed operation program for characteristics of the
residents

Development and application of u—health nurse expert program

Developing residents promotional model

Application for local community through economic analysis



(O Operation and spread of testbed for smart home based on healthcare
O 1. Technical Utilization

— Provision of Homecare Nursing Service for the Aged

Amid the prospect that the 21st century will be a ‘Century of the Aged
due to improvement in medical benefits, economic level and hygienic
environment as well as prolongation of average life expectancy,
arrangement will be made to enable the receiving of health management

service also at home.

— Reduction of Functional Disability Elements

Arrange ‘aging’ to be perceived as normal physiological result of human
being, take utmost care of the core elements that help maintain medical
treatment and nursing for the aged, and further encourage ‘aging in place’
that enables healthy aging at home.

— Expansion of the Roles of u—Health Specialized Nurse

Spread new type nursing service in new space that assists health improving
activities of the aged and their guardians in various environments through

efficient nursing.

— Development of Service Tailored to the Aged

Propose cost—effective nursing service that helps prevent complications and
manage health for the aged who have difficulty in differentiating normal
aging from disease, and who show large personal differences in disease
symptoms. Arrange so that characteristic which is more concentrated on
caring or managing aspect than curing realm, may be rendered at inside

home.

O Socio—economic Utilization

— Reduction of Social and Economic Burdens

As 90.9% of aged population becomes suffering more than one kind of
chronic disease, the necessary medical expenses are on consistent rise.
Hence, arrange so that various extra medical demands may not arise due to
disabilities of the aged, and assist their health management before more

medical services are needed to obtain same curing results.

— Standardization and Commercialization of Service

Reflect u—Healthcare service into the standard to the maximum extent possible,

and utilize it as service guideline for commercialization of nursing service.

— Legal-Institutional Settlement

Plan to utilize it as basic data for qualifications and requirements of
u—Health nurse, as a part of specialized nurse system to be adopted in

medical law.



Basic Data for Operation of Health Service Facilities in Rental Housing
Complex for Low—income Aged Group
Through data related to operation of Test Bed with low—income aged group
as object, find out characteristics of the object persons and utilize them as

basic data for health service.

(J Spread of smart homes based on healthcare
O Guideline

— Setting basic objects for unified guideline

Setting basic objects for unified guideline that include suggestions for revising
legislation through the process and result

— Guideline for “Housing for healthy medical care"

Practicing guidelines to provide adequate public health care so that it can be
applied to houses that has high seniors' housing proportions such as public rental
apartment, public rental house and senior rental house

Utilizing as guideline, applying to “Housing for healthy medical care"

Utilizing as guideline for seniors at the similar or appliable sector such as private
silver apartment or private rental apartment

O Analyzing related legislation/intuition and drawing method for improvements

— Revision of current individual law and enactment of new law

Utilizing as basis for revision of related legislation and enactment of new
legislation for designing senior friendly smart home based on healthcare

Providing institutional support for the low—income and seniors' welfare and
healthcare

O Designing unified model and method for liaison

— Industrialization of unified model

infrastructure constructed based on healthcare to have optimized effect according to
dwelling pattern, commercialization and application should be done through
developing unified model connecting organizations providing healthcare service,
developing strategy for smart home industrialization and applying standard
guideline

Establishing scenarios by developing system unified model connecting organizations
providing healthcare service, through analyzing condition, setting strategy and
creating process on IT embedded space to industrialize unified model of senior

friendly smart home based on healthcare
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3. @&Ao 7ty AnER HAEWE 75 9 B2 A

O 1xd% ATA (American Telemedicine Association) 2011 16th Annual International
Meeting & Expositione 2011 059 013 05€ 03¥U7FA w]=F TampaolA 7§33
Patient Centered Computing and eHealth: Transforming Healthcare Quality:= 20111 05¥
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o] 3|4, CEO9 w= &+ 94998, Hd7|&dF+AE(TATRC: Telemedicine and
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(1) Oatfield Estate(Milwaukie, Clackamas County, Oregon)

O ¥HEY 59 319(3F) 10:00—12:00 STE]H- / 13:00—15:00 A GA}
O 9 A : 4444 Oatfield Hill Road. Milwaukie, OR 97267
(J ¢F A} : Garon Primmer
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|
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NewBridge on the Charles, http://www.hebrewseniorlife.org
Kendal at Oberlin, http://www.kao.kendal.org

The Village, http://www.villageatpennstate.com

Newbridge on the charles, www.hebrewseniorlife.org/newbridge
NECN, www.necn.com

The village at penn State, www.villageatpennstate.com

CHA, www.continuaalliance.org
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