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Abstract

A rapid growth in the elderly population in the U.S.

There has been a rapid growth in the elderly population in the United
States during the 20th century. The U.S. Census Bureau showed that, the num-
ber of Americans aged 65 and older increased to 35 million in 2000, compared
with 3.1 million in 1900. And this number is expected to be more than double to
80 million by the middle of the century. About 1 in 5 Americans would be elderly
by the year 2030, compared to 1in 8 Americans in 1994 (10).
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The elderly and independent living

The elderly experience their health getting significantly deteriorated as
they age. They suffer not only from chronic diseases like asthma but from vari-
ous geriatric diseases such as high blood pressure, arthritis and cardiovascular
disease. Their mental health also retreats creating challenges for the elderly
from the loss of short term memory to dementia. Furthermore, after they retire,
the elderly’s social network decreases as their social activities are inevitably
limited to a small group of people like families and friends.

With the face of such impairments in their physical, mental and social health,
many elderly cannot help but are being institutionalized or sent to specialized
places like nursing homes, which provide them professional care. However, a
study indicates that most Americans prefer to stay in their homes as they get
older since they can maintain their social connections to neighbors and friends,
be close to their medical caregivers in town as well as attain emotional comfort
and security with familiar surrounding and environments (1). On top of that,
Americans of all ages value on keeping their ability of independence and au-
tonomy by controlling their lives in general (7).

Various health care-aid devices and services appear to offer a specific support
for the elderly in their homes. However, such aids have more focused only on
when the elderly’s health is degraded or very specific areas such as tracking
health data like blood pressure and calorie intakes.

The elderly need comprehensive understanding about their health problems,
healthy daily habits and timely interactions with their families and caregivers,
in order to keep independent living safely in their places. Smart Home tech-
nology has much potential to support the elderly’s independent living as well
as interactions with others. To better understand this, we conducted a user-
centered design project which looks at the management of the elderly’s health
enabled by Smart Home technology.
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Introduction

Healthy aging and independent living

According to the definition by World Health Organization (WHO), active
aging is “the process of optimizing opportunities for health, participation and
security” and “maintaining independence and autonomy” (8). Independent liv-
ing in their own places, when there are proper supports from others, can pro-
vide emotional security and an opportunity to enhance their ability to control
daily activities. Moreover, the ability to perform autonomous health manage-
ment and daily living is a key to the elderly’s well-being and self-esteem (5).

However, independent living requires the elderly to keep healthy lifestyles as
well as fair attain knowledge about their diseases, impairments and the ways
which will help improve their health conditions. More importantly, it is critical
to be able to acquire timely help and support from families, friends and profes-
sional caregivers.

Comprehensive system to support the elderly in their home

In the face of this situation, we observe opportunities for a holistic sys-
tem to support the elderly to safely maintain independent living in their places.



We have conducted a user-centered design project to investigate such opportu-
nities in which Smart Home technology can play a big role in helping the elderly
better manage their health care and improve their health with healthier habits.

The research focuses on the design of health care system which will enable the
elderly actively participate in their health care activities and be secured with
timely interaction with professional caregivers. In addition, it also focuses on
the development of user-friendly interface of voice and graphics for visual and
verbal input and output options. In this paper, we describe our design process,
findings and opportunities for a holistic system that provides a platform for the
elderly to stay in their homes.
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Project Goal

The goal of this project is to help the elderly maintain healthy lifestyles
as well as independent living in their places. Through a new model of health
care system, they can better manage their health by active participation in their
daily activities, attaining relevant health information and timely interaction
with care givers.

With the new health care system, the elderly can educate themselves with
useful information about their health issues and healthy habits which they can
incorporate into their daily routines. By monitoring and getting feedback on
their health conditions and daily routines, the elderly can be proactive in their
health as well as improve to healthier lifestyle. In addition, they can attain emo-
tional security through timely and friendly interaction with professional care
givers through the system. Lastly, the system enables the elderly to be part of a
community so that they can enhance their social well-being, along with physi-
cal and mental well-being.

The research showed an inter-related connection between physical, mental and
social states for elderly’s well-being. Those were affected closely by how well
the elderly perform within and how much effort they invest into each compo-
nent for their better health and living. From next chapter, you will see a course
of research and development processes to enhance all three components of
well-being.



Design Process

Our design methods include:

- Literature reviews related to healthy aging, ODL(observing daily activities),
Smart Home, voice recognition

- Contextual interviews with older adults
- Market research and analysis about health-related device / service / system

- Diagramming as a participatory design method to understand the things that
bring the elderly emotional security in their health management

- Concept generation and elaboration based on our collected data and observa-
tion during the research

- Diagramming as a participatory design method to validate our concepts

- Interviews with adult children whose parents pursue an independent living in
their home to explore various insights about the elderly’s health management
activities

- Concept elaboration and narrow-down

- Persona development

- Developing four scenario of use

- Wire frames based on the scenarios of use & visualization
- Evaluative research session

- Video sketch which shows the use of the system in essence

13
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Article Review

Before conducting in-person research, we needed to review a range of
articles and literatures which would serve as a basis for healthy aging as well
as strengthen our premise that technology could empower the elderly aging in
their home. In addition, articles included voice recognition in health care arena
and for the elderly. Below are the major four areas of articles we have focused
on.

- Health & healthy aging
- Observation of daily living (ODL)
- Smart Home for the elderly

- Voice recognition

In each area of reviews, we could attain valuable insights which we may refer
to along the way of research and development for our project. Especially, while
reviewing literatures of health and healthy aging, we focused mainly on the
fundamental ways which make people healthy. By keeping the ways for being
healthy in mind, we may concentrate on the underlying purpose of our project
in future development.

Health & Healthy Aging

Now, let’s start from a definition of “Health”.

What is “Being healthy”:
- health is “a resource for everyday life, not the objective of living” (6)

- a state of complete physical, mental, and social well-being and not merely the
absence of disease or infirmity (9)

- maintained and improved not only through the advancement and application

of health science, but also through the efforts and intelligent lifestyle choices of



the individual and society

- improved via exercise, enough sleep, maintaining a healthy weight, limiting
alcohol use, and avoiding smoking (3)

According to the definition of “Being healthy”, in order to be healthy, it is
critical to be able to maintain and promote both physical, mental and social
well-being as well as to obtain proper resources for such maintenance and
promotion of health in a timely manner. In addition, not only individuals need
to invest their best efforts into adopting healthy lifestyles, but also the society
and community should support these choices.

Then what is healthy aging for the elderly? According to World Health
Organization(WHO), “active aging” is a “prevention of chronic disease” as well
as an “access to age-friendly primary health care” and “creation of age-friendly
environments”. Especially with the last two definitions of active aging, WHO
focuses on the importance of social components of aging. Below are other defi-
nitions of active aging from different sources.

What is “Aging active”:
- the process of optimizing opportunities for health, participation and security

- to realize their potential for physical, social, and mental well-being throughout
the life course and to participate in society, while providing them with adequate
protection, security and care when they need

- maintaining autonomy and independence for the older people (8)

Observations of Daily Living (ODL)

For the elderly living in their places, being able to get access to proper
resources and adhere to the ways for everyday healthy life is critical to healthy
aging both physically, mentally and socially. Observation of daily living is
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one of the ways for healthy aging as it encourages the elderly with health
issues plan ahead and actively take actions on their own. Moreover, it helps
the elderly achieve more of dependency in their health issues as well as lives
in general. To physicians, ODL allows them with more holistic views on their
patient’s health problems, which often results in more qualitative diagnosis
and prescription of treatments (4). While tracking and observing health are of
importance for individuals with certain health issues, we thought it may be es-
sential also for the elderly who try to maintain their later lives healthy at home
as they inevitably experience deteriorating health as they age.

However, merely observing daily lives does not guarantee to shed a light on
elderly’s life. Then the biggest question would be “how”? What kind of health
information the elderly need to track to achieve better health? How can they
minimize pains of tracking health information and rather make it an experi-
ence of joy or relatively invisible? How can we motivate them to keep doing it
in day to day life? In what platform the functions for ODL should be manifested
in order to make it easy-to-use for the elderly? Is ODL enough to improve their
health? What are others needed beside ODL? These are a few of many ques-
tions which started to arise as a challenge for the project.

Voice Recognition

One of the focuses of our project is how to deliver functions to the
elderly users many of whom have limited visual abilities or dexterity in us-
ing technology-based devices or systems. Some elderly may have difficulties
in reading small texts because of their impaired eye vision. Some may have
weak hearing ability which may obstruct them from proper reactions to sound.
Although we cannot accommodate all possible hardships nor different levels
of those that the elderly may have in using a device or system, we decided to
focus on a combination of graphic and voice user interface, in order to promote
usability for the widest range of elderly users.

Voice interface is what uses the human voice as the main communication mech-



anism between the user and the computer. Voice interface, especially when
users deal with relatively complex soft wares, may have potential benefits in
that repetitive tasks such as data entry and form filling can be much easier
and faster compared to those only through graphic interface. In addition, it
helps the users especially who are unfamiliar with such state-of-art soft wares
manipulate functions (2).

With such benefits of voice interface for the elderly users in mind, we need to
conduct a course of hands-on research focusing on how our development with
voice and graphic interface will affect the elderly user’s experiences in their
health care activities. Whether voice or graphic interface or a combination of
two will be more effective may depend heavily on the information which will
be delivered as well as the context in which the users handle the information.
Hence, this is an open-ended question which we need to evaluate over various
research and observations which we will conduct to propose a solution for our
target group.
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Contextual Interview

We conducted contextual interviews with 5 older adults including 4
females and 1 male, with the age ranging from 59 to 92 years old. We explored
how they manage their health on a daily basis in and outside of their home like
senior center and the work place.

Our interview questions focused on their methods for health management ac-
tivities, interaction with care givers and families, and overall lifestyles. During
the interview, the interviewers were asked to tell their desires for better health
management based on their stories. They covered a wide range of experiences
in their health management activities, from being passive to being active in
their health care, as well as from ill-informed to well-informed about their
health issues.

HEALTH RECORD OF AN ELDERLY PARTICIPANT IN THE CONTEXTUAL INTERVIEW



Below are the need statements for better health, which we could commonly
observe during the interviews.

- Being proactive about possible diseases

“Being active helps me keep healthy.”

“My concern about possible health issues in the future is having diabetes though | am not tak-
ing any effort to prevent it.”

“I need to eat everyday healthy foods.”

- Learning about current health issues

“l am learning how to use the internet and try to get to know about my Thyroid. But still, | prefer
asking a doctor cause it’s much faster and easier way to get information.”

“It’s useful to have both, information from medical sites and the voices of other patients

about their experiences.”

- Being in-tune with their body
“I felt like | became a slave of recording my health data. | just want to be more in-tune
to my body.”

- Enjoying daily activities
“l want to enjoy daily activities like eating and exercising.”

- Feeling security about health

“In my age, anything could happen at any time. We are more vulnerable.”

“When it gets out of routine, | am prone to forget things like medication intake.”

“I like to keep track of my blood pressure because someday | don’t feel just up to par and the
pressure erupts on me. It makes me secured.”

“There are days where you are unlike everything else. It’s up and down. | just take day to day.”

- Getting feedback from care givers with a holistic view
“I need to get suggestions and feedback from caregivers with a holistic view to

get healthy lifestyle.”

- Finding personalized ways to live well
“I'think in order to live well, you should find the ways that are good for you, fit you.”

19
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Market Research

In the meantime, we needed to research the kinds of health-aid devices,
services and systems out in the market, in order to better understand the areas
which need to be developed to serve the elderly’s desires and needs in their
health management activity. In researching various products in the market, we
sorted them out by two criteria, the main function/purpose and platform which
the device/service/system is delivered through.

1. Function/purpose of the health-aid device/service/system:

- Tracking personal health information

- Reminder for daily routines

- Communication with other parties with regard to their health
- Tracking objects in house

- Social connection

- Helping to be proactive about possible diseases

- Helping with mental impairment

- Monitor behaviors

- Learning about health issues

- Emergency call

2. Platform which the device/service/system is delivered through:
- Small digital device
- Internet based

- Smart Home (embedded technology with wireless connection)

Among a myriad of health care-related products in the market, we focused
mainly on health-aid device/service/system which targets the elderly popula-
tion. As a result, we came up with 18 products, some of which are yet to be
released in the current market but rather being as an on-going projects in uni-



HEALTH-AID DEVICE/SERVICE/SYSTEM IN THE MARKET
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versities or institutions.

Most of them have more than one function up to four different functions which
cover various needs in the elderly’s health management. For example, UBot-

5 developed by researchers at the University of Massachusetts Amherst has
multiple functions to serve the elderly living in their own places: reminding to
take medication, carrying a heavy package in its raised arms, providing virtual
communication through its computer screen, enabling doctors to call in via its
secure Internet connection. Below is a diagram based on the paper diagram
during the research to show 18 products with multiple functions. We used dia-
gramming with two axis for two criteria and three color codes for three different
kinds of platform.
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A DIAGRAM SHOWING HEALTH-AID DEVICE/SERVICE/SYSTEM IN THE MARKET SORTED BY
THE PURPOSE/FUNCTION/PLATFORM
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After sorting the products out, we determined that there are certain activities
that health-aid products have been already developed. However, there were

other activities that have not been addressed. Below shows the purposes/ac-

tivities which we observe that are opportunities for our project.

- Tracking objects in house

- Social connection

- Helping be proactive about possible diseases
- Helping with mental impairment

- Learning about health issues

23



Participatory Research I

During the contextual interviews, we could observe that most partici-
pants showed discontent in their overall health management activities. Howev-
er, getting relaxation and emotional security in health closely relate to attaining
physical and mental well-being as well as a quality of life to the elderly. Hence,
we decided to conduct diagraming sessions as a participatory research focus-
ing on what could bring emotional security to the elderly’s health management
activities.

In the participatory research conducted, there were 4 older adults, 1 female and
3 males. The research was conducted to understand tangible and intangible
things may bring them emotional security in their health management activi-
ties. They were given various images like healthy foods, a doctor, nurse, health
management devices, exercising, families, which they could select from and
attach on a piece of paper in an order from the ones that bring them the most
emotional security to the least. Then they verbally elaborated about each image
with an emotive word to show how they feel about the things selected. Then
they explained the diagram which they created in detail.

Below are the examples of images given to the participants, which may give
them emotional security in their health management activity.

IMAGES GIVEN TO THE PARTICIPANTS DURING THE PARTICIPATORY RESEARCH SESSION 1



Below are the examples of emotive words which describe their feeling toward
each selected image.

relaxed / happy / balanced / joyful / assured / wholesome / strong / active /

responsible / cared / protected

Happy, L "=
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DIAGRAMS CREATED BY PARTICIPANTS DURING THE PARTICIPATORY RESEARCH SESSION 1
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After the participatory research session, we could extract four key elements
which bring them emotional security in their health management.

Four key elements which bring emotional security:
- Daily physical well-being
: being active /exercising / a balance for food / resting

- Social well-being
: good relationships with friends and families

- Close relationship with a doctor or other care givers
: getting informed about heath issues from caregivers / communication
in a timely and convenient manner / building a sincere relationship

- Healthy mental ability



Concept Generation & Elaboration 1

Based on the market research and participatory research session with
older adults, we could generate ideas which may help the elderly improve their
health as well as bring them emotional security while maintaining safe inde-
pendent living in their home. Below are the underlying questions we had in
mind during a brainstorming session for concept generation.

How can we help the elderly:

- get healthier lifestyle for better health while living independently at home?
- be proactive before their health actually breaks down?

- be enlightened about their concerned health issues?

- be more connected to their families, friends and neighbors?

- get timely care from and intimate interaction with professional caregivers?

Before getting into detailed ideas, we drew three major areas we may specifi-
cally address, which are education, healthy lifestyles and others.

Education: getting information about concerned health issues and health
conditions/concerns as well as listening to other patients in similar situations
about their experiences

Healthy Lifestyles: setting goals in specific areas of interest like diet and exer-
cise, getting suggestions for real actions in those areas of interests from gro-
cery items to community activities, seeing analysis of how they have done so
far in improving daily routines, and finally getting prompts/suggestions with a
holistic view from professionals in relations to their health conditions

Others: It could be areas which provide avenues for social connections or timely
interactions with caregivers for the elderly.

27
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Education
Health information search

The elderly can search for information about current health issues or possible
diseases in mind, similar to getting from medical web sites. Yet, a benefit,
compared to the existing methods, is such that information will be delivered via
voice and graphic interface in an easy and intuitive way for older people. The el-
derly can either get the information on a need basis or be educated on a regular
basis in a virtual class.

Connect with people through their stories

The elderly can join a virtual forum where patients with similar health concerns
share their own experiences. The experiences include how pains were like, how
they have gone through the period of time, what treatments they have used,
how they could prevent from further deterioration. They can leave comments

on other people’s experiences or post questions to them. The virtual forum is a
place where people casually share their own experiences, provide diverse infor-
mation about their health issues and interact with others with similar interests.

Healthy lifestyle
Goal setting

The elderly can set a specific goal for a week or a month in any area of interest
like diet, exercise and medication intake so that they can take real actions in a
day to day life based on their set goals. This will help them keep healthy life-
styles in order to prevent from further deterioration of any concerned disease
as well as to improve their health and a quality of life.

Tracking and recommendations

When inputting health or daily routines data such as data of blood pressure,
exercising and eating routines, the system provides an easy way to do so. The



elderly users can simply tell the system what they ate for lunch or what exer-
cise they did for how long, then the system will store the data automatically.
As more and more data is collected, they can see a visual pattern along with
descriptive analysis of how their health data changes over time in relations to
daily activities. They also can share this information with others including care-
givers to get more detailed feedback and suggestions.

System suggestions and prompts

The system makes prompts or suggestions on the elderly’s daily activities,
based on their set goals in specific areas of interest, health issues as well as
how they manage daily routines. This is a facilitator to prompt users to manage
healthier lifestyles. For instance, if the system identifies a user procrastinating
for a day, it will motivate to do some more exercise or walk outside, in order to
meet an exercise goal. Another case can be where the system suggests the user
with a list of healthy meals, which contains materials good for his or her health.

Professional recommendations

Based on set goals, health data and daily activities over time, a user can get
feedback and suggestions from professional caregivers behind the system on
the user’s health in relations to his or her daily activities and the ways to im-
prove the user’s health with a holistic view point.

Actionable items

According the set goals, a user gets an optional list of actionable items in each
area of interest. In an exercise arena, the user gets a list actionable exercises
from which s/he can choose such as a tennis club with appropriate age or skill
levels. If the user is interested in joining a community activity for social connec-
tion, the system will pull out a list of community events for the elderly which
may attract the user.

29
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Virtual forum

A user can meet other older adults with similar interests in a virtual forum
based on his or her interests, hobby and health issues. The user can interact
with others within a specific topic as well as extend the relationship to physical
meet-ups.

Others

Motivation button

Whenever a user wants to be prompted by the system to meet the set goals, s/
he can press a motivation button of the system. Then the system will suggest
what the user can do for the day in the area of interest.

Play a Game

A user can join a virtual competition with others in such areas as exercise, diet
and social outing. If the user gets more active than others, s/he will be award-
ed.

Logging days

A user can write thoughts down on a virtual diary or record their own voice to
reflect on how the user manages health and daily routines.



Concept Validation: Participatory Research Il

Participatory research Il was to explore ideas, which were generated
from the previous brainstorming session, to see which ideas are more of value
for the elderly’s health management activities over the others. There were four-
teen ideas given to the participants.

- Health search

- Education for health

- Connect/share with others

- Goal setting

- Physical activity tracking & recommendations
- Health data tracking & recommendations
- Diet tracking & recommendations

- System(buddy) prompts and suggestions
- Professional recommendations

- Actionable items

- Virtual forum

- Motivation button

- Play a game with others

- Logging days

There were 5 participants, 2 females and 3 males, in the participatory research
session Il. They were given a collection of Health ideas each of which had a
brief explanation about its core function. Then they selected the ones which
they consider would be useful for them in maintaining healthy independent liv-
ing in their places.

They used a diagramming method where they attached the Health ideas which
they thought would be more valuable to them in two levels, most valuable and
less valuable ones. After the diagramming, each participant was given around
15 minutes to explain their reasoning behind the selection. During this time, we
could delve more into what they need as well as what they do not want for their
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health management activities. The following is what the participants had to say
in regard to their selection of the given ideas.

i I ysical Actiy 51
i Y Tracy
Goal Setting Recommepr s "o";ﬂgb

Health Search

DIAGRAMS CREATED BY THE PARTICIPANTS IN THE PARTICIPATORY RESEARCH ||

“I consider health private for me. I feel like nobody knows as well as | do. So |
like feedback for myself and then think it through for a long time.”

“l like the word “behind the system”. When | get so bad, | go right to the doctor.
If there’s some way that | can do that in more of an informal way, so that I really
can be in charge of it, that will be great.”

“When the doctor tells me that my obesity is the result of my ignorance about
nutrition, then that’s where | have to go and learn what to eat. If | have to be
healthy, I need to go to these people who study how the body is healthy and
find out what | am doing wrong and change it.”



“I wanna know more about my health issues. | don’t know enough about how
the medicines take care of it, what’s the best exercise to do for it, what food
bothers it or not, does it help.”

“My doctor tells me what my weight is but | have never been on a diet. She

never suggests to me. She has never said to quit smoking. | guess my doctor
does not have even 15 min with me.”

Below are the Health ideas selected the most by the participants.
- Heath Search:
getting general & professional information

- Goal Setting:

allowing users take a lead in their plans
- Tracking & Recommendations:

micro establishment / holistic feedback

- Professional Recommendations:
holistic approach / easy access / trust-based relationship

- Connect / Share with Others:
Sharing their health information with other parties at their discretion

- Education for Health

In addition to the most selected ideas, included several more ideas which we
thought may have values for the elderly, according to what they have shown

us during the course of research sessions. For example, we found that many
elderly did not know what they could do in their daily lives to improve their
diseases while they felt that their health conditions required them to change
to better lifestyles. Some elderly felt depression as their spouse, friends and
neighbors in similar ages had passed away while they did not know how they
could create new social relationships. Below are the ideas which we found may
be helpful for the elderly in such circumstances.
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- Actionable Items
: an optional list of real actions in each area of interests

- Virtual Forum
: a place to build social relationships with other elderly

- System Prompts
: a facilitator to motivate a user for a healthier life



Interview with Adult Children

One of the important stakeholders in the elderly’s health care is their
family members especially their own sons and daughters. Though there are dif-
ferences in the level of involvement in their parents’ health management activi-
ties and lives in general, adult children are closely connected to the elderly’s
health problems and management of later lives. For instance, the elderly inevi-
tably become gradually dependent on their adult children in various aspects as
their economical, physical and social abilities get deteriorated as they age. In
this sense, we decided to investigate what adult children say about their par-
ents’ health management activities.

Interviews with adult children, whose parents pursue an independent living
in their home, introduced new and valuable insights about elderly’s health
management activities in relation to their independent living. Adult children,
regardless of levels of communication frequency and intimacy with their par-
ents, their perspectives showed the importance of taking various approaches
in developing the health management system for the elderly. Examples of the
interview questions are below.

- What health management activities do you think are helpful for your parents?
- How do you help your parents manage their health?

- As an adult child, what are the difficulties in regard to helping your parents
keep healthy?

- If your parents do not feel secured about their health, what do you think makes
them nervous?

- How do the health issues of your parents affect your life?

By exploring adult children’s thoughts to the various questions, we could fig-
ure out what they think their parents need in health care in order to pursue a
healthier and more stable independent life in their homes. The adult children,
who are unable to provide regular visiting or care to their parents, thought that
their parents require intimate, proper and timely care from professional care
givers. In addition, they touched on the importance of pre-planning for proper
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actions before the elderly’s health gets badly impaired. In order for such proper
actions to be taken, they thought a proper nudge and follow-up to the elderly
parents for healthier lifestyles are necessary. Below is a list of components
which the adult children think the health care system should cover for the el-
derly’s healthy and independent living.

- Instant help
: being able to get in touch with professional caregivers and receive an
instant help in case of emergency

- Pre-plan proper actions
: identifying changes in the elderly’s health conditions and pre-planning
proper actions before it gets worse

- Motivation for improvement
: helping the elderly change their unhealthy habits into healthier ones

- Professional’s insights
: incorporating professional caregivers’ insights on the elderly’s
lifestyles to improve their health conditions

- Taking care of the elderly
: taking care of the elderly for a certain amount time within a day when
needed

- Availability
: the system which is always there as a buddy whenever the elderly have
questions regarding their health

- Useful information & Follow-up
: delivering useful information like medications and treatments
and following up afterwards to motivate the elderly to take actions



Concept Elaboration 11

With a number of interviews revealing diverse insights on the elderly’s
health management activities, we could identify what components the health
care system for the elderly should deliver. In the previous concept generation
phase, we brainstormed and generated ideas for the health care system to sat-
isfy the elderly population with an independent living. Then we could filter the
ideas which are less critical than the others during a series of interviews and
research sessions.

In the phase of Concept Elaboration, we focused more on “care” aspect of

the system, where the elderly are able to reach at the professional caregivers
behind the system whenever they need. Through this easy-to-access “care”,
the elderly can receive an instant help from the caregivers or request a care
session where the caregivers keep an eye on them through camera to prevent
any dangerous situation. This component is in addition to their current primary
caregivers who are, in many cases, too busy to provide timely and sufficient
help to their patients.

There are services in the market like Mayo clinic where patients can find a right
doctor from their broad network of medical professionals. But still, it requires
patients to physically visit a medical professional. In contrast, we perceived
that the elderly, especially with physical difficulties, need a wide range of
timely supports from caregivers, from casual daily check-ups to an instant

Q&A session for their sudden health break-ups. In this sense, our system will
provide the elderly 24-hour access to caregivers behind the system, who are
dedicated to a certain patient.

We created four major areas which the health care system, Whole Care+, will
cover: Education, Healthy lifestyle, 24/365 Care, Connect. “Education” is to in-
form the elderly about their health problems, available treatments and healthy
lifestyles, which will help the elderly make their health conditions better. The
elderly can set concrete daily goals in the areas of interest like diet and exer-
cise through “Healthy Lifestyle” and take real actions on a daily basis for better
lifestyles. In addition, the elderly can be emotionally secured with “24/365
Care”, since they are able to request either an instant help or a temporary care
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session through camera to professional caregivers behind the system. The
elderly are able to strengthen their social network through “Connect” where
they can share useful information and experiences in regard to their health
problems through virtual interest groups as well as meet up with others to do
physical activities together.

Education

The system educates the elderly with general & professional knowledge about
health issues, available medications, treatments and healthy lifestyles. The
elderly can customize what information they get and how they access to such
information. Moreover, information on healthy lifestyles will be specific to indi-
viduals according to their health conditions.

Healthy Lifestyle ‘o Education

goal setting health search
monitoring education
primary recommendations Q&A
care givers
@ f’;‘g:"é‘:g’:;' @ communities
families Q ﬁﬂ Q
9 the elderly
24/365 Care Connect
instant help share info
pre-plan & care actionable items
nudge & follow-up community activities
4
{Whole Care'}

by intuitive voice & graphic interface
Informed / Proactive / Trust-based / Engaged
WHOLE CARE+ WITH FOUR MAJOR COMPONENTS



Healthy Lifestyle

The elderly can be proactive in their health, by setting concrete goals in the
areas of interest like diet, exercise and social activity and monitoring their daily
activities and health data. Then, with those tracked data over time, they can
get feedback and suggestions on their lifestyles and health conditions from the
professional caregivers behind the system so that they can improve their daily
routines to healthier habits. The system enables them to manage such health
care in an enjoyable way.

24/365 Care

Whenever they need, the professional caregivers behind the system provide an
instant help and care as well as pre-plan proper actions in a timely manner on a
need basis.

Connect

The system creates social connection avenues for the elderly’s social well-being
such as a virtual interest group, competition group for better lifestyles, virtual
exercise class and physical meet-up.

Not only that what the components of the Whole Care+ will be, but also that
how those functions will be delivered to the users is critical. Most elderly users
are not as experienced as younger users in understanding and manipulating
digital-technology. The user interactions of the system should be developed in
a way which they are able to intuitively utilize what they need from the system.

Through long discussions about which platform the Whole Care+ may be mani-
fested, we decided the system to be part of Smart Home technology with wire-
less connection throughout the house. The system connects various types of
display screens such as TV and computer screens. In addition to these familiar
technology, a small wearable device with a small LCD screen, which is special-
ized for the Whole Care+, can be used as a mobile device for various functions
such as health monitoring and receiving prompts from the system. Moreover,
the wearable device acts as a remote control when manipulating display
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screens.

Information of the system will be delivered through a combination of voice and
graphic interface. The wearable device, Care+ Buddy will systematically com-
bine voice with graphic output to best deliver relevant information. Voice in-
terface will also be used as a strong reminder for medication intakes and daily
plans. When logging daily routines and monitoring health data, the elderly
users may input those into the system by simply speaking out loud. Then the
Whole Care+ will recognize and save the data securely into its database.



Poster Session

The CMU School of Design conducted a poster session on campus to at
a mid-term date for public review and critique of the research process. Each of
the students had one big poster to present what they have done to the visitors
from various disciplines.

In our poster titled “Health Foci”, we illustrated project background, goal,
research processes as well as four major components of the Whole Care+ and
the reasoning behind those ideas. Though there was a sufficient description in
the poster, conversations and discussions during the poster session occurred
mostly around graphics and verbal explanation.

The poster session was valuable in that we could not only show our hard work
to the public but also get a diverse feedback on what we have found in the last
four months from people with different backgrounds. Below are some of the
reflections from visitors, which we thought were useful for the future work.

- Now that we have a firm concept of the system, we need to focus on developing
an actual prototype showing how the Whole Care+ will be manifested.

- Developing an easy-to-use interface and designing a course of experiences
which the system will provide to the elderly users will be challenging.

- We need to focus on one or two of four components of the Whole Care+. Then
we can focus on developing those components during the next semester.

- We should think about how the Whole Care+ caregivers behind the system will
communicate with primary doctors of the elderly. How and with what informa-
tion should those caregivers interact each other for the elderly patients?
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Persona Development

With what we have observed from a course of interviews with older
adults and adult children, we developed personas representing the elderly tar-
get group for our project. Before finalizing one persona, we developed four per-
sonas, each one representing its own age group from 50s to 9os. Each persona
describes their demographics, health conditions, current health management
and pains and needs in their health care activities.

"% “Ithink health as mental health as well as physical health.

1 see the mind and the body terrifically interrelated.”

‘ About Current Heaith Status.

1 am quite healthy am not nervous.
about my health. Yet, you know, In mry age, anything could happen at amy time. W ars mare
inerable.

About Heaith Management Activities

Jessica mare. 1100k 81 ey

5 " it
Mourtain View, CA & e Loyl
Living with L it past | ‘o my dit, a5 rrace

one daughter and two dogs But backthen, ought up diet with e, and that
Quite healthy in her
age. She has high cholesteroland ~ About alfifudes foward technology
g torso
once na while gets backpain.  WERle HEA

Computar and ek ok want

marde me mad

ang of them, Intemed Is part of

“Ifelt like | became a slave of recording my health data. |
just want to be more in-tuned to my body.”

About Current Health Status

About Heaith Management Activities

1o not want

intemnet savvy Fatner, | want ta e [n-uned In, edh and understand my body.”
Pains. Needs & Desires.
patients’
+ Anything bad could happen at anytime. and gencesl
o Thave pain. o a doctor.
"

« Getfing a closs connection with doctors.
* Want 1o be In-tuned in my bocly.

“Ithink, in order to live well, you should find the ways
that are good for you, fit you.”

About Current Heaith Status.
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‘anl cholestencd fand to bera (il high.~

“Ibaredy that I 1 wht it
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Elaine. ettt

75 About Heaith Managenent Activities

“1iake medication sveryday. Taking pilks every meming and night is crifical for nry hasi i | manage
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Living by hesself at her
house
A breast cancer
survivor and still In trestment
Intermediate
Level, using the intemet as a
‘communi cation channel

“I v medical card for the fecord of my biuod pressure,inwhich a murse writee the dat down
‘enow i1 a whike a 1he senor cenor. | fedl secured by having &,”
q my medical card

ty Tor meicines. | think & halps my.
‘Sactors decide the treatment far my health issues.

About allitudes toward technology

 dooior couse IY's much fastor ard cssier way to. gl Infarmticn.”

Pains. Needs & Desires.
+ Want 1o know more sbout the current health issues.
problems.

* Keep healthy mental ability.
+ Being raminded the timee for taking medication.
way tho current
through the internet.
~ Frding W ways that afe Good fof hee 1o llva wall.
+ Fooling the securlty by tracking the hoalth data.

* Barely
+ Possibility of being in diabetes.

impairment.

* Using
her dissase is difficult.
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Bt
which in turm
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For
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tog. Then, -
Living with his witeand = my body my body fesla,”
one dog I whould hawe routines for my daily sctivities. | follow routines for my dist and medication. | am
Has several chronle e . routine
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the use of Internet but a ittle "-"'v"’;':f-fmm my i the digital
hesitant being digial i ! inmy
devices around. routines. Rsther, | want 1o feel more of my body, the rhylhn of the body.™
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+ Wiant 10 be in-tuned to my body.
Ty routine, it is sasy get = v
""'h"""""""'“ s + Follow routines for dally activities,

“There are days where you are unlike everything else. it's
up and down. | just take day to day.”

About Current Health Status

- then | think, O gl
ihese days? s up and down and | just take day o day.”

Chistina About Heallh Management Actvities
o 7 99 grocary won,
Whek nd | come down 1o e senior center ance & week.”
NA 1 ke 2k Of My ool PRE2SLIFE O B FeguIar Bagka N & ROLSLOS. | IIke B0 kSep Srack of It
Livireg with hes son, 't el Just up ko par i
daughter-in-isw and a dog.

her o e Ve in oy
age. She has heart problem,

arthritls and high blood pressure.  About afffiudes toward technology
nputer a i

ctivities. Moutly | waich TVin my
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Pains Needs & Desires

« Emotianal security sbout her health.
* Keaping the record of her critical health informaion_
* Keaping heraef actlve makes har heaithy,

~ Insscurity about healn.
Emationsl Huctuation from day 1o day.

FOUR PERSONAS REPRESENTING EACH AGE GROUP FROM 50S TO 90S

However, we decided to narrow the age range of our target group to over 65
years old, because we found that older adults after 65 years old may require
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more assistance from others for their health management. In addition, it was
necessary for us to narrow our target group in order to concentrate on a couple
of critical functions of the Whole Care+ when developing the prototypes.

“Ithink, in order to live well, you should find the ways
that are good for you, fit you.”

Abagut Current Health Status

"l am a breas! cancer survivor and siill in freatment. | have Thyroid problem and nry blood pressune
anl cholestercd lend to be a |1itle high”

"I baraly krow abold Thyroid excepl thal i1's quile serious one. | wand 1o know more aboul what it
dous 1o e, why | Should talbe medicines and how it afiects me,”

"ty coneern abcat possible health lssues in the fubure ks being In diabates though | am not taking
any eforts to prevent . However, | am far mone conoemed aboart mry mental health than plrysical

Elaine =i
75 Abgut Healits Managament Activiffes
NA “I ke medicatian averyday. Taking pills every moming and night s crilical Tor mry el h | msnage

Liwing by herself at her b resmambeer lakirg medication By putting rry pills o e (e s thal | can be easlly reminded”
I have medical card for the resord of my blood pressure, in which a nunss writes the data down

e cnce in A while af tha senior cener. | kel secured by having 8.
A breast cancer "My doctrs ehosk my medical card and ehangs e prescrption Tor mdzines, | IRk & halps: my
surviver and still in treatment dooiors: decide the treatment for my health issues
Intermediate

About altiludes towand teehnology

oval, using the | s *l mam leamming bow §o Lse the intermed and try to get io know about Thyroid. But still, | preder asking 1o

communication chanmnel a doclor cause (s much faster and sasier way 10 get indormation.”
Pains Needs & Desires
= Wanl 1o kidw more abaul the curmahl health issues.
= Barety know about the current health problems. = Prevent from being in diabates,
+ Possibility of being in diabetes, = Keep healthy mental ability.

« Being reminded the times for taking medication.
» Concemed abaut the possibility of mental impaimment | copir and oogier way to get information about the current
* Using the internet to search for the information about  health issues than searching through the internet,
Ier digease ia dificull = Finding the ways that are good for er ta live well.

= Fealing the security by racking the health data.

THE FINAL PERSONA AFTER NARROWING DOWN FROM FOUR PERSONAS

Let’s look at what Elaine, our final persona, has to say about pains in her cur-
rent health care as well as her needs and desires for better health.



Elaine’s current health issues are:

- Lack of knowledge about her current health problems

- At risk for diabetes, high blood pressure and cholesterol

- Possibility of cognitive impairments in regards to everyday tasks

- Poor accessibility to information about her diseases

What Elaine needs for future health care are:

- Knowing more about her specific and current health issues

- Finding personalized ways to live well at her current home

- Good habits for eating and exercising

- Improving her high blood pressure, cholesterol and arthritis
- Early prevention of diabetes

- Exercise her mental and cognitive abilities

- Being reminded of the times for taking medication
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Scenario of Use

We developed scenarios of use describing how the Whole Care+ sup-
ports Elaine’s daily activities as well as how she experiences the system for
better health and healthier lifestyle choices. There are four parts in the scenar-
io, which are set-up, diet, exercise and overview & feedback.

Elaine once in a while tracks her blood Elaine consults with Whole Care+
pressure and cholesterol with a portable  caregivers-a doctor, dietician, physical
Care+ Buddy to record her health status  trainer, psychologist-to set up her Whole
over time. Then the Whole Care+ stores Care+. They carefully review her lifestyle
the data into its secured database. and health issues to figure out custom-
ized health plans for Elaine. Then they
set practical daily goals in each area of
interest- diet, exercise and social activity
-which may help her get healthier.



Healthy lifestyle: Diet

LUNCH ELAINES
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In the morning, the Care+ Buddy asks if
she wants to see suggestions on today’s
lunch. Then she turns TV on to check the
menu.

The system shows an optional list of
menus for lunch. Among the menus,
Elaine chooses greek salad, broccoli fried
rice and banana. Here, it shows calories
and trans-fat information of each menu
selected. These items are chosen specifi-
cally by the team of specialists to address
her at-risk diabetic state.

Reafes e LG
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MRTERIALS
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I REUPE FoR BROCOLL! SALAD
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Elaine can also check recipes and materi-
als for the selected menus. The Care+
Buddy already has the ingredients so
that she can refer to it when she grocery-
shops.

While grocery shopping, Elaine can see
the required ingredients for her lunch
through the Care+ Buddy. She can use

a “voice function” of the Care+ Buddy,
which speaks out the materials in case
she is not able to read small texts on the
screen well.
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On a small LCD screen installed at a kitch-
en, Elaine can refer to the ingredients and
recipes for her lunch. The system speaks
out the steps of the recipe one by one as
she cooks.

After lunch, the Care+ Buddy asks what
she had for lunch. Elaine tells to the
device about what she had with what
amount. By logging her diet, the Whole
Care+ can analyze the relationship be-
tween her diet routines and health condi-
tions over time.

Healthy lifestyle: Exercise

Itis too cold and icy to exercise outside
for Elaine. The Care+ Buddy asks if she
exercised today. Elaine says no.

Then the system suggests an alternative
exercise, aerobic dancing, which she can
do inside her house. She can join a virtual
dancing class where her close neighbors
are also to join.



During the real-time dancing class, Elaine
can easily and safely exercise by follow-
ing an instructor on a TV screen. She can
see other attendees dancing through
camera as well as their energy consump-
tion levels which motivate her to be more
dynamic.

Overview & feedback

Mon 3an 12tn PROALE ~——
Goal: —

—

Whenever Elaine needs to talk to the
Whole Care+ caregivers, she can chat
via camera about her concerned health
issues and get feedback on her daily
routines with holistic insights.
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Wireframe

Based on the story board, we started to develop a wireframe for screens
of the Whole Care+. In developing wireframes, we focused on what functions
the screens will contain and how it will flow between screens according to dif-
ferent behaviors of a user. There are four parts, which are set-up, diet, exercise
and overview & feedback.

Set-up
ELAINE’S WHOLE CARE+ [ Edit ]
Profile Share
Elaine's Age
. face Sex
Plan || Journal || Health Ethnicity
) Blood Type

Insurance

Health Issues

. . Allergies

Doctor Physical Trainer Madication
Frocadures
Immunization
Arthritis

High Blood Pressure
High Cholesteral
Breast Cancer

Wellness Plan & Journal
Psychologist Dietician Diet

Exercise

Sacial Acttivity

Madication Intaka

1. Elaine sets her profile including ethnographic information and health issues.

2. Elaine chats with caregivers of Whole Care+ —a doctor, physical trainer, psycholo-
gist and dietician-through video chat, to review her lifestyle and health conditions
as well as set daily goals in each area of interest for healthier lifestyle and better
health.
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3. Whole Care+ caregivers and Elaine have a deep conversation on her lifestyle,
health conditions and expectation on Whole Care+ to set achievable daily goals in
each area of interest-diet, exercise and social activity-for better health.
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4. Diet plan: From breakfast to snacks to dinner, they designate Elaine’s meal times
for a systematic meal habit, preferable materials, as well as approximate amount of
required calories and trans-fat intake for each meal, in order to prevent high blood



pressure and cholesterol.

5. Exercise plan: From Monday to Sunday, they set actionable exercise plans and each
day, which will fit Elaine’s health conditions and lifestyle. However, if Elaine wants

to do a different exercise later, the system will suggest other options for alternative
exercise or she can create one on her own.

Healthy lifestyle: Diet

Home |
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1. On a TV screen, home screen shows today’s plans and journals in the areas of diet,
exercise and social activity. Depending on when she checks the screen, the system
will pull out the closest plans to the moment of checking.
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ELAINE’S WHOLE CARE+

‘ Diet H Exercise qucialkilivityl ‘Medicaliqnlmake

‘ PROFILE ‘

January 3oth, 2011

| Start with materials || View for a different day |

Diet Plans for Breakfast

Step1: crossson v Stepa: ne you preterta b Stepy:

0 5 cup of % low fat milk O Grain bagel with cheese
O Baguette with jam

D) Garden salad with olives

) Apple green salad
O 1 piece of apple pie

O 1/aapple (0 Green salad with nuts

O Grain bread with nuts
0 Dried banana chips O Raisin bread with jam
O grain bread with nuts
[ 2 bow of cold cereal + milk

O Anple green salad 0 Grain bagel with cheese

(O Baguette with jam

8o cal 120 cal 180 cal

Toggleto | DietPlanvz | DietPlanv3 | Createyourown |

Diet Plans for Lunch

Steps: . Stepa: youpreerto have. | SteP3: Choas
pasta i Salad Dessert
g ::‘;;";":::‘hﬁ::; :;"“ O Greek salad with walnut O 1/2 low-fat yogart
e 0 Taco salad O 1/2 cup canned frit
O Chicken salad with olives O 1z apple
Rice O Blue cheese spinachsalad | ) /2 banana
01 Chicken fried rice 0O crisp chicken salad O 1cup grape
0O Shrimp fried rice o d O 1 slice pineapp

Skip
L Blood Pressure Graph List
What you chose
1 bowlof cold cereal + milk e ——
Apple green salad -
Zoomto | 1week | 1month | year |
Grain bagel with cheese
[Wewenty T/ Jrmbg _Date] =E=h|
Blood Cholesterol Graph List
380 cal =
. Zoomio | aweek | xmonth | ayear |
Skip
WewEnty [ /[ Jmwhg Datel 10 &
What you chose
Arthritis Graph List
Pasta -
Broceoli with olive oil -
P R —————
Salad e I T T
Graek salad with walnut - e e e e e
Dessert = T T T
1cup grape Zoomto | 1week | tmonth | tyesr |

2. 0On a Diet screen, the system suggests a list of optional menus from which she can
choose for her meal. By clicking each menu, she can see how much calories she will
get from the selected menu. She can combine two or three menus for her meal.

3. Then Elaine can check details of the menus such as recipes and required ingredi-

ents.

ELAINE’S WHOLE CARE+
| Plan

Recipes lor Januany qoih, 2011
Breakast

|ournals |

1 bowd ol cold cersal + milk
Apple preen dalad @
Graln bapel with cheess @

]
g |

| Salling

nmuu|| e b | Zinesr | -

Gy b vket

Dranjev 3ol

Apple 1

& et a i obeis

113 ey

T bl ym o e

o B B by ] e i b, ke b i, i, o s i
2 L0 g 1 i sl W

ik e g § e b b e

iy T W v

Apple preen dalad
idaie ks
B i bl Appiin | 1 b - ey | srembrs e | Vikin |
vt tamroen bioka_ |
Retipas

[z ] (o |

Giain ba gl with chiss

4. Elaine checks ingredients and recipes of the selected menus for her breakfast.

5. Among the required ingredients for her breakfast, Elaine can select the ones which
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Grocery basket

Fruit & Veggies:
Garden salad
Apple 1/2

1/2 celery

Canned:
4 medium olives

Dairies:
low-fat swiss cheese

Diet Journals

Breakfast on Feb o1, 2011

Did you have planned breakfast?
Yes,

Yes, but | had more.

No.

Did you have right amount?
Yes.
Mo. (go over ane by one)

Did you have extra onas?
Yes.
Mo. [go over the name, amount])

she needs to grocery shop and syncs it to the “Grocery Shopping Basket” of the por-
table Care+ Buddy. This helps Elaine grocery-shop by providing an external reminder.

6. Grocery basket: A grocery shopping list shown on
the portable Care+ Buddy which she brings along to a
grocery store. The list helps Elaine remember what she
needs to buy for her breakfast. In addition, the device
allows Elaine to use a voice function to listen to the list
of materials one by one in case texts on the screen are
too small to read.

7. After breakfast, the Care+ Buddy asks her about what
she had with what amount for her breakfast to track her
diet activities. It is simple and fast process of logging as
Elaine can speak out what she has to tell to the ques-
tions about her meal. Then the device will store the data
securely to its database.



Healthy lifestyle: Exercise

Home |

ELAINE’S WHOLE CARE+ [Seting |

Ovarview | Connect || Chat
Wednesday, Feb 0z, 2011 E
Today"s Plan * | FRGF'LE
Diet e Exercise [=] Social Activity ]
— | HEALTH TRACK [+
kst . .
ree- Bas .hrul:;":ﬂun:m: 1. Saniar Citler
—— Locatlon: Care+ 33247 | ¢y paming | ke CALEDER [
v ol Time= 2:30 pm 10:00 am - 2:30 M
i L I Duralien; 4o min . }
. . . i WAEh
oo Calories: 230 cal . s e e
P —— [ Dav | Weex | MowtH
= ) =
Today's loumals
Dt =0 Exencise [ml] Social Activity Ta]
Calorie Tatal Calorie: Sanlor Center visit:
Saturaked) Trans fak Aarchic Duration Dirnar
Diietary Chiolistanal CliPsr amancisic
[o=] T ==

1. Elaine checks the home screen of Whole Care+ and clicks “more” to see the details
of her exercise plan today.

| Home

ELAINE’S WHOLE CARE+ [Sening |

[Tt |[ Emercise | [mcwinssir] pdsaianieais | | PROFILE [+ |
January 3oth, 2011 [ View fur a different day | HEALTH TRACK (-
Exercise Plan
* Bingd Fressurme e Lk
o e e s
Skip e — |
Exercise Plan || eivar class optinns | alrammatias st leiret Kol
1T T P il o =
iy g
Asrobic Dancing _| =T |_| e ;wh'w--
. Erp———— Blood Choleshen] i
L:surieﬂ: Cinrie £las ¥y | e ;'m:““ ———r—————— m"?:
Time: 2:3% pm T ——+—+—1—H
Cwration: go min LA Do L TP 2y lp—— ——
P ———— =——+—+—+—+—+—H
Caleiiis: %8 cal [t —_—
E :.:I:::::uuu Tl | twvk | i | e |
rantn
[Carie ]
- Artteils g L
e
e e e
o [ e | v | 1 |

2. Elaine checks the details of today’s exercise plan including how much calories she
will burn for the aerobic class. If she does not want to follow the plan, she can always
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change to a different one with a different time. She can choose among other options
suggested by the Whole Care+ or create one on her own.

| Home
9 -
ELAINE’S WHOLE CARE+ Selting
[ miet ][ Eerise | [ acaen] st = — —
EUTTE ::.'n" Alleadun :;"
January 3oth, 2011 I L |
Aerobic Dancing class #7
snargy Atepden | [S54E ) iinages (| =owr
Elaing b
' Atmndes [T AHmsdes | |EF
closa friend 1 :":I"':“ 1 —
Instructa
rretmetas Abigpidiy :.:"“"" Aalieaies :;""
closs friand z | | 5o Aendes | (BSREC))  Aeages (|
lewel
LUTTE I | Alleadan || FoFF
Hells, saryans. Weltam o aur clas. =
close friend 3 " — —_—
Taday, we are gaing io start with siretching el . -
2 smanth yourbady., Atendes [P mteadee ||

3. In the aerobic class, Elaine can see an instructor dancing because of real-time
video conferencing. Moreover, she can check other elderly attendees dancing like a
real class as well as their energy consumption levels while dancing, which may moti-
vate her to exercise longer.



Overview & Feedback

ELAINE’S WHOLE CARE+

| Profile || Overview H Connect H Chat ‘ ‘ PROFILE ‘

Overview on Health + Diet DIET JOURNALS [-]

Blood Pressure
@ trans(saturated)fat L

i trans/saturated fat Graph List |

O calorie
O dietary cholesterol

Graph List

Zoomto | 1week | amonth | 1year | Zoomta | aweek | 1month | ayear |
You are improving slowly with following the Smart Diet plan. Accordingly......

dietary chelesterol Graph List

Cholesterol

@ trans(saturated)fat
Q calorie

Q dietary cholesterol

1. After a while later, Elaine checks an overview which the Whole Care+ analyzed with
collected Elaine’s data overtime. She sees the relationships between her health con-
ditions and daily routines with the Whole Care+ plans, such as changes of her blood
pressure and trans-fat intake. The system delivers the analysis in an easy-to-read
graphic as well as through text.

ELAINE’S WHOLE CARE+

Elaine's | PROFILE [+ |

face

| Flan | Journal || Health |

DIET JournaLs [=]

A
Doclor Physical Trainer Hi

Psycholagist Dietician disstary dhabastanl g Lt

=

e

57



58

2. Whenever Elaine needs to consult with the Whole Care+ caregivers about her
health conditions, daily habits and relationships of those, she can always request a
video chat session.

3. Whole Care+ caregivers will review her records prior to the video chat session.
The original and important overall goal is to provide feedback on her lifestyle from a
holistic view. If needed, the caregivers will revise Elaine’s Whole Care+ plans.



Visualization

Based on the wireframes developed in the previous process, we started
developing visualizations for screens. Through out the process, one of the main
focuses was to develop easy-to-use graphics for the elderly users combined
with voice interface. A flow of the screens is based on the four scenarios from

“Set-up” to “Overview & Feedback”.

Set-up

» transferring text to speech
and recognizing voice inputs

Elaine’s Whole Care+
um%

@ o]
whole car® @ overview ™ neighbor W

Doctor Brown

anslcamamer Kelly

N "éf

D:eman ones

Thur Fab D&, 2013

3:30 pm

e
o

3@

Moo wack  calniens
Profile
75
Female
African-american
A

Insura Smart Care IV

Health Issues

Peanut allergy
s Omega 3, Vitamin
C, Abraxane IV, Aredia IV,
Arimidex Oral, NSAIDS
s Breast Cancer
surgery in 2011

H " Rheumatic

» an easy-to-read graphic allowing
both macro and micro view

Elaine’s Whole Care+

) 92
whols care® @ overview™ o neighbor 9 chat %
Diet Exercise Social Activity
Blood Pressure
Jan oath

o *—@ e s o -

. L) =__ e
150 — 8
e “
10
120 4o
L] L] L] Rt
S — 8 . e " s —
3 ’
80 2
w 3

Your blood pressure is within an area of High. We recommend you to be aware of your
blood pressure all the time by tracking it often.
Vail ara racammandad ta taka madication far hich hinad araceiiva a¢ wall 2 ta fallow tha

Thur Feb 04, 2013

3:30 pm

arthiitis, breast cancer,

high blood pressure, high

cholesterol
o
o
O]

pofe  tack  _colendeny
¥
!
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» customized diet plans which may
help Elaine take actions for

a healthier lifestyle

Diet

Diet Plan 1

Broakfast
1 piece fruit
1 cup of 2% milk
1cup raw leafy greens
1ounce cold cereal
2 slices of grain bread

380 cal

view Diet Plan 2

4 A
whols care* @ overview &

Elaine’s Whole Care+

udﬂlﬁur$ dﬂl‘

Exercise

2:30 pi

low-fat snack ¥ cup cooked pasta/ | 1 cup berries / ete

%4 cup fruit julce

rice/ noodles

1t monounsaturated oil
1t salad dressing
2tnuts [ seeds.

Y cup fruit juice

1 cup raw leafy greens
1 ounce low-fat cheese

3 ounces lean meat,
poultry

200 cal 640 cal 180 cal
1940 cal

Diet Plan 3

Thur Feb Dé, 2013

3:30 pm

Social Activity

Diet Journal

2 ounces fish
1whole egg
1/2 cup low-fat yogurt

4 cup cooked or raw
wvegetables
1/2 bagel ar /2 cup rice

460 cal

»» Whole Care+ caregivers

setting customized daily plans
after comprehensive conversation

Elaine’s Whole Care+

@ '
whole care” @ overview ™  neighbor ¥ u‘

Thur Feb Dé, 2013

3:30 pm

Diet Exercise Social Activity
Exercise Journal
Exercise Plans
Sun Mon Tue Wed Thur F
20 Brisk Walking Brisk Walking Brisk Walking Brisk Walking.
. Duration: 35 min Duration: 35 min Duration: 35 min Duration: 35 min
£ | Calories: 150 cal Calories: 150 cal Calories: 150 cal Calaries: 150 cal
Aerobic Dancing Aerobic Dancing Aerobic Dancing
Duration; 4o min Duration: 40 min Duration: 40 min
Calories: 230 cal Calories: 230 cal Calories: 230 cal
Woga Class (V) Stretching Class Yoga Class (V) Stretching Class.
2 Duration; 25 min Duration: 2o min Duration: 25 mif Duration: 20 min
S Calorles: Bocal Calories: 75 cal Calories: 8o cal Calories: 75 cal
230 cal 230cal 225¢al 230 cal 230 cal 225 cal 225 cal

L

i s

L
“a

©

» customized exercise plans
which may help Elaine engage in
improving her health conditions
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» showing today’s plans
in each area of interest

Healthy lifestyle: Diet

(Elaine’s Whole Care+
\mmwz }mm;i wh% M

Sat Feb 05, 2013 5
10:41 am zThere is lunch menu g,

waiting for you.

Diet

’

‘ Diet Plan

Breakfast 7:00am - 8:00am
1bowl of cold cereal
Apple green salad
Grain bagel with cheese

Lunch 12:00pm - 1:00 pm

You have

Diet Journal
calorie intake: o.cal

Exercise
Exercise Plan

Plan 1 3:30pm - 4:10p
Aerobic Dancing

location: Care+ class #7
time: 3:30 pm
duration: 40 min
calories: 230 cal

More

Exercise Journal
calorie burnt: 0 cal

Social Activity

Social Activity Plan

Plan1 10:00am - 2:30pm

Senior Center
card gaming / etc

profile - irack calender

Plan 2 &:00pm - 8:30pm
Dinner with Jenny
location: Plum

Maore

Sacial Activity Jo

Day | Week | Momth »

saturated/tr 0g
dietaryc Il omg other ex none

planned ex none

planned activity: none
other activity: none f
ki oo o P
et £ il

»» an optional list of lunch
menus suggested by the system

% a push note as a reminder
for today’s daily plan

‘Elaine’s Whole Care-+
“lhuw; averview & miulln% ey

Diet Exercise

Lunch Plan

&

-
EwmD> a

Broceoli fried rice: 430 cal

broccoli fried ice.
aocat

[oreate myawn || skip

Dinner Plan

= Tou B =D

. broccallfried rce + greek salad : 570 cal

Sat Feb 05. 2013

10:41 am

Social Activity

banana: 70 cal

ampty

recipe
N fr e,
Mg e oo o e b primfisphetite
N ® bl

4

o

» allowing Elaine to make her own
lunch from the suggested menus
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» Recipe through graphic

and voice interface: showing the steps
of the recipe through voice and graphic
as Elaine cooks in the kitchen

Elaine’s Whole Care+

o 298
whols car® @ overview ™ neighbor "9 ol B

Sat Feb 05, 2013
10:41 am e

Diet Exercise Social Activity

Lunch Recipe

Dist Plan

r g . 2/3 cup small
2/3 cup small broceoli florets paomawl.
{ 1€88
—

1/4 onion
3 1t ginger
broccoli Broek
fried ice saiad Lo 1/ cup chicken breast

Recipe for brocoli fried rice

1. Steam broccoli, covered, 2 minutes or until crisp-tender.

2. Rinse with cold water. Drain, then cool.

3. Combine eggs and 2 tablespoons water.

4. Heat 1 teaspoon vegetable oil in a large nonstick skillet over medium-high heat.
5. Add egg mixture; stir-fry 30 seconds or until soft-scrambled, stirring constantly.
6. Add 2 teaspoons vegetable oil to pan. Add ginger and garlic; stir-fry 30 seconds.

pofie  tack  calonder

< Day | Week | Month |»

February 2013

o SenerCemers sosnan -3 358m
. Dol 313 3m 50
Dl i ey o - 2:30 0

» logging her daily activities
simply by speaking out about
what she had with what amount

‘whole cars® track calender

Screen conlrol@

2/3 cup small
broccoli florets

®/1egg
@ 1/4 onion
® 1t ginger
1/4 cup chicken
[}
breast

® 1t soy sauce

+ Qo
Message”™ ¢o

L)) ® L2 ®

whole caré > track calender |

B Diet o or luneh

A slice of brownie
Greek salad
Broccoli fried frice
Banana

total calorie total trans-fat

720 cal 2.3 grams

» voice interface:

» grocery shopping list:

helping Elaine read small

helping Elaine remember the text by spealfing out the
ingredients which she needs list of ingredients

to buy for her meal



Healthy lifestyle: Exercise

Elaine’s Whole C
oy
wacat § o o e e
Diet Exercise
Diet Plan Exercise Plan
Breakfast 7:00am - 8:00
1 bowl of cold cereal Plan1 3:30pm - 4110pr
Apple green salad R "
Grain bagel with cheese Aerobic Dancing
location: Care+ class #7
time: 3:30 pm
duration: 40 min
Lunchr:1e08 ! calories: 230 cal
You have
More Mare
Diet Journal Exercise Journal
calorie intake: 0 cal calorle burnt: 0 cal
saturated/trans fat: 0 § planned exercise: none
dietary cholesterol: 0 Mg other exercise: none

Wed Feb 02, 2013

2:23 pm

Social Activity

Social Activity Plan

Pian1 10:00am - 2:30

Senior Center
card gaming [ etc

Plan 2 G:00p7 n

Dinner with Jenny
location: Plum

Mare

Social Activity Journal
planned activity: none
other activity: none

) You have Aerabic
Dancing class at 3:30 pm.

£
ce

3®

profile track calender
Day | Week | Month

February 2013

=

 Senio Ctar somn 3 - 3530 pen
 herodc g 3130 pm - 420 pm.
Do i s e .- 2530

» today’s exercise plan sug-
gested according to Elaine’s
health conditions

I
Elaine’s Whole Care+
e ounin P nighr g e

Diet Exercise

There are 1 exercise planned today.

Exercise Plan Other class options

Enter ti you like.

Aerobic Dancing

Location: Care+ class #7
Time: 2:30 pm

Duration: 40 min
Calories: 230 cal
Neighbors (3)

Jane

Kimmy

Scott

00 ply jutal «
-

search

Ioin . Cancel |

Wed Feb 02, 2013

2:23 pm

Social Activity

08« options by yourself
Entd] time you lke.
to

search |

4)
 You have Aerabic ™ ::
Dancing class at 3:30 pm.
profile frack calender

Day | Week | Month

February 2013

@ Senia Coptr- soo0n - 2305
‘e Dant g 330 - 4118 pm
8 D it o 42020 230

» Elaine’s close neighbors
who will join the dancing class

» alternative exercise options
either suggested by the sys-
tem or created by on her own




» chatting with her
close neighbors

El H i Wh l c Wied Feb D2, 2013
aine’s Whole Care+ T
*
whiscurd § iU neighh g iy P ®
Diet Exercise Social Activity

Aerobic Dancing | Care+ class #7 i aach
'j -

Ellen

Good aftemoon,
everybody.

Welcome to
Aerobic Dancing,
class today,

Please feel free
to ask any que-
stion while we
dance.

Molly

Chrig

» areal-time virtual dancing
class through camera and voice

input/output function » showing class mates’ and Elaine’s

energy levels while dancing, which
help her be more engaged

» showing class mates
dancing like a real class



Overview & Feedback

» competition group: motivating
Elaine to achieve her daily goals by
competing with her close neighbors

Elaine’s Whole Care+

view at [ameek | (ameath

150 ~ ses .®®
23 a0 ot e o s, _es,, wsese
ese®e

- -
120 s 0000

100
g0
8o

empare with | seaching plans, meight
Overview

diet. However, your blood pressure is still within an area of medium-high.

@ T more days to follow Tracey.
st | menion P s | 8
s
Diet ‘ Exercise Social Activity 4l
Blood Pressure e

160 o Febaoth 1°° | R Gy Sl Ty G
150 L] . * °

o 9_.——!—' . - L3 ‘0\\-,

Your blood pressure is improving slowly with the exercise plan along with the Smart Care

@)
Wed Feb 10, 2013

4:27 pm

(]
‘o

15t Tracey | Iatest winner: Joe

80
7
60
50
'3
30
20

® s o

ot
@ Sanion onto s 238 o
dechic areing. 335 pm - e
Dt s 1500 3 - 30 s

» requesting a chat session with
Whole Care+ caregivers to overview
and get feedback with holistic insights

i
Elaine’s Whole Care—+
aa O

] £ oge
Uil.lfle” ¥ oveniew neighbor “e*
Riquest for Chat

When do you want to chat?

Now || date[5 time betweenfrom 2:00pm | to | #4:00pm done

With whom do you want to chat with?
Doctor Brown Physical trainer Bruce

q’r
Ty
i i W

What do you want to repart?
Smart Care+ Plans & Journals

Diet Exercise

Dietcian Jones

Social Activity
Health Issues
Blood Pressure Blood Chelesterol

Arthritis Breast Cancer

Note

Psychologist Ellis

Wed Feb 10, 2013 en

4:27 pm €2

ol | vk e

Blood Pressure

wiewat awash ) (amamn) (ayesr

mansssuratedfal
aabarie

distary halesterl

Cholesteral

viow at [awesk ) (amanh) _ayes

e e e i
s e e

Hansisaturalec fal
stlare

distary holest ol

Arthritis

send " i
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Wied Feb 10, 2013

4:27 pm

Elaine’s Whole Care+

v v ®
whole carg® &/ overview ¥ neighbor e chat

Doctor Brown

Physw'pgl(rainerl(elly

s
PR
T e
TluLs

Dietician Jones

4

Psychologist Ellis

pofile  ack  _calendery

Blood Pressure

amah | (amanh) (_oyen

Cholesterol

e
9

Arthritis
. e
Elaine’s Whole Care+ r b @
: e
whole nam*:‘ overview & HM v dlﬂ* et exercise  socialact

Diet Exercise Social Activity

Blood Pressure

feb sath 4

150 'y 46
148 4
130 4
120 w0
10 38
[ ]
100 C RS
90 34
8o e
70 30

ompare with | imes/satuated ft calans distarysholastasal

Cholesterol

» receiving holistic feedback on her
daily routines in relations to health
conditions from the caregivers




Video Sketch

In order to promote audiences’ understanding on how the Whole Care+
works in various situations, we created a video sketch where Elaine manages
her health care with the system in her daily lives. The video sketch is based on
the four scenarios of use, from “Set-up” to “Overview & Feedback”, on which
the wireframes and visualizations in the previous processes were built.

Below are screen shots taken from the video sketch. In the video sketch, you

will see Elaine manages her health with Whole Care+ within her ordinary daily
routines where she confronts specific needs in regard to her health conditions.

Set-up

L Y

Elaine can use an optional voice function to read text on the screen. Then she inputs
her profile and health information by either typing a keyboard or speaking out.
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Elame'y e’ Care s

o -
AN

T

Elaine’s Whole Care+

Elaine chats with Whole Care+ caregivers through camera.

73]
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Elaine’s Whole Care+

whole care®

Elaine’s Whole Care+

whls care®

After a deep conversation, Whole Care+ caregivers designate Elaine’s daily
plans for diet and exercise. Elaine can select each of the plan to see more
detailed information or use the voice function to read the text.
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Healthy Lifestyle: Diet

<
.

-

Wearable
Device

The device speaks out the push note. Then Elaine selects a check button on
the screen to see her lunch plan.



Elaine checks her lunch plan on the TV screen.

Elaine’s Whole Care+ 10:41 am

@
whole card® @

She drags and drops the menus into a box which she wants for her lunch. For
each selected menu, the system speaks out its information such as name and
calories.
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’

In a grocery store, Elaine checks the ingredients for her lunch on the wearable
Care+ Buddy. She can use a voice function to listen to a list of ingredients one
by one.



2/ cup small brocooll Morets
1EgE

1/ snion

1l gimger

1/4 cup chicken breast

Recipe for b

1. Stel 1, 2 minutes or until crisp-tender.

Z. Rins then ool

3. Com On% water,

& Hea in a large nonstick skillet over medium-high hea
5. Add sconds or until soft-scrambled, stiring constant]
. Add il tn nan Add elnesr and earle: giir-lfre 3n cernn

Elaine is in the kitchen to cook. For the selected menu, the screen shows its
ingredients and recipe. The system also reads the recipe step by step as she
cooks.
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Did you have plan-
ned lunch today? {
s

A slice of brownie
Greek salad
Broccoli fried frice
Banana

oiE total trans -fat

After lunch, the Care+ Buddy asks Elaine what she had for her lunch. She logs
what and how much she had for her meal simply by voicing out to the device.
Then the system stores the data into a secured data base.



Healthy Lifestyle: Exercise

The Care+ Buddy pings her with a push note to notice an appointed aerobic
dancing class .
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Elaine’s Whole Care+

°
whols caré” @'

Aerobic Dancing

bt (s Clirid O

Elaine checks the details for the aerobic dancing class this afternoon. If she
wants other options for her exercise, she can always search for alternatives.




Elaine’s Whole Care+

o
whole care’ @ il 4

v Sl W

Dett

An instructor and participants can see each other dancing through camera.

Elaine follows movements of the instructor and the instructor gives her feed-
back to motivate Elaine to be more dynamic.
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Overview & Feedback

Elaine’s Whole Care+

Elaine checks the change of her blood pressure and cholesterol over time
through an easy-to-read graphic. She can compare these to how she has
done with her daily activities so that she can improve her lifestyle to healthier
habits.



Smart Care+
Caregivers!!

Elaine’s Whole Care+

Elaine consults with Whole Care+ caregivers about her health issues and get
feedback on her daily activities from them with holistic insights. In addition,
they may revise Elaine’s daily plans to make it more customized.

79



80

Final Presentation

Before finalizing our thesis project, we had an another chance to show
our thesis works to and get feedback from the public. The Design Department
at Carnegie Mellon university planned to hold a second poster session where
graduate students were to present what they had researched, found and de-
veloped for past 8 months for their thesis projects to audiences. It was a great
opportunity for the students in that they could not only show their hard-worked
projects but attain diverse insights from visitors with various disciplines. Fol-
lowed by the poster session opened to the public, there was a jury presentation
time where each student presented their thesis work in front of a designated
jury team composed with three faculty members.

We had a final poster of the Whole Care+ describing about the project goal,
concept of the system, persona and scenarios of use. Then we had a laptop
set up beside the poster for the video sketch to help visitors understand bet-
ter about the system. Below is the poster of the Whole Care+, titled as “Health
Foci”, which helped us start conversations with visitors.
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How a new model of health
care system can help the
elderly be empowered and
age healthy in their home?

]
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PROJECT GOAL A NEw MODEL oF HEALTH CARE: {WHOLE CARE'}
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Overall responses from the visitors were positive and some of them showed ex-
citement in regard to the holistic approach and actual need for such a system.
They acknowledged hardships that the elderly encounter when living indepen-
dently as well as perceived potential benefits of the Whole Care+. However,
people raised open-ended, worrisome questions toward the system, mainly
from the faculty jury. Below are the questions and feedback we could gain dur-
ing the presentation.

- The Whole Care+ can be too intrusive in the elderly’s daily lives, which may
make the users hate or not use the components of the system including colors,
voices and graphics.

- How will we deal with the reality where people are prone to lie about what they
have not done in regard to their health care activities to doctors? We should take
highly-possible dishonest behaviors of the users into account in contrast to the
idealistic Whole Care+ world shown in the video sketch.

- We should focus rather on a small part of the system than the system as a
whole in order to develop more concrete and realistic health-care system for the
elderly.



Future Works e Challenges

With the feedback and questions from the poster session, we recog-
nized that there are challenges for the Whole Care+. There are some significant
cultural, behavioral and situational issues that need to be addressed to ensure
our holistic system will be adopted and used in the manner intended. Now that
we have developed a firm concept, visualization of the screens and interactive
components of the system, we need to select and focus on one or two major
components of the system in the future process. By starting with a critical part
of the system, we may be able to develop more practical and realistic health
care system in detail.

On top of that, extended user research is needed to validate usability and ef-
fectiveness of the system as well as to see which components can be prioritized
over the others in the future works. The user research should be designed in a
way which the elderly participants are able to utilize the Whole Care+ in various
given situations in a home setting. Considering that the Whole Care+ visions to
be realized through Smart Home technology after at minimum five years from
now, there will be challenges in designing a Smart Home setting in the research
as well as in asking participants to be familiarized with such futuristic environ-
ment.

However, although there may be difficulties and challenges in elaborating
the Whole Care+, we have a great deal of opportunities to further develop the
system in more concrete and practical way. With more time and resources, the
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project will be continued to a next level of development.

Besides proposing concrete solutions, the fact that our research uncovered the

lack of recognition for a holistic system integrating health in medicine and daily
activities as well as addressing physical, mental and social wellness. Hopefully,
this research and the findings are corroborated with additional research so that
more resources are directed to this complex problem.
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Images shown in the prototypes/video sketch were used from sources below:

http://grandmashellieteacheszumba.com/
http://www.ehow.com/images/ao2/5q/1f/right-left-leads-step-aerobics-800%x800.jpg
http://imagess.webshots.com/55/7/63/16/423076316PlbnAU_fs.jpg
http://image24.webshots.com/25/6/52/38/307765238ZIgmTQfs.jpg
http://image28.webshots.com/29/6/46/19/237564619DUukFc_fs.jpg
http://image61.webshots.com/61/0/79/15/396607915XemgEh_fs.jpg
http://platform.ak.fbcdn.net/www/app_full_proxy.php?app=6009294086&v=18&size=0&c
ksum=0202bbf7044e62d1b1bdgdde7oeascgo&src=http%3A%2F%2Ftheartoflifemazazine.
co.uk%2Ffacebookmovies%z2Fmovies.jpg%3F2
http://img.youtube.com/vi/)DFvFFtUonk/o.jpg
http://www.personal-diet.com/images/dietcian.jpg
http://cache3.asset-cache.net/xc/200157871-001.jpg?v=1&c=1WSAsset&k=2&d=91F5CCEF208
281FD69FE02C4B58E5E0E6F165960BA84D1A52ABFC24547AA881CEC7C5022FB410D56
http://wwwdelivery.superstock.com/WI/223/1779/PreviewComp/SuperStock_1779R-22903.jpg
http://wpaapc.com/wp-content/uploads/2008/07/dr-osit-007.jpg
http://myrecipes.com/i/recipes/

http://www.evernewrecipes.com/

http://www.kraftrecipes.com/

http://www.bbcgoodfood.com/

http://wwwo.jdfoods.net/

http://farmz2.static.flickr.com/

http://www.bbcgoodfood.com/

http://www.recipe.com/

http://www.venkywallpapers.com/

http://phoeniciangirl.com/

http:/blogspot.com/

http://www.pollsb.com/

http://nyapplecountry.com/

http://www.knowthecommunity.com/
http://www.elderlycare.net/images/nursing-home-caregiver-with-patient.jpg



A DIAGRAM SHOWING HEALTH-AID DEVICE/SERVICE/SYSTEM IN
THE MARKET SORTED BY THE PURPOSE/FUNCTION/PLATFORM
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DIAGRAMS CREATED BY PARTICIPANTS
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DIAGRAMS CREATED BY THE PARTICIPANTS
DURING THE PARTICIPATORY RESEARCH SESSION 2
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