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Objectives To develop ASSISTwell, a theoretically based tablet application designed spe-
cifically for older individuals’ self-management of symptoms of multiple chronic condi-
tions. Methods The development process used a participatory approach including five
steps: gerontologic nurses developing use cases, development of a prototype, demonstrat-
ing the prototype to focus groups of older individuals and registered nurses to obtain feed-
back and recommendations, and programing a beta version of ASSISTwell. Results Focus
group participants commented on the utility of the program, likely users, the user interface,
and design features. Their comments informed the development of the beta version of
ASSISTwell. ASSISTwell includes provisions for self-management of health, attitude, au-
tonomy, activity, and relationships. The application is simple, clear, and has easy-to-read
fonts and colors. It runs on Android devices and uses a functional approach to assist older
individuals in self-management. Discussion Technological aids for self-management of
symptoms of multiple chronic conditions are proliferating. However, most of these are
for single diagnoses, are heavily focused on surveillance by healthcare providers, and not
specifically designed for use by older individuals. Using a participatory approach to obtain
early feedback from end users can improve the utility of computer applications.
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The number of older adults in our society is grow-
ing rapidly. As many as 85% of these individuals
have one chronic health condition' and at least
75% have two or more chronic conditions**.
The activities required for self-management of
chronic conditions are similar across conditions,
and include taking medications, monitoring
physiological signs (e.g., blood pressure, blood
sugar), and making decisions about care’. Living
with multiple chronic conditions can be compli-
cated for older individuals and requires self-man-
agement to balance health demands with other
aspects of daily living.
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New technologies hold promises for supporting
self-management of multiple chronic conditions,
however older individuals may not benefit from
off-the-shelf technologies designed for the gen-
eral population. Off the shelf technologies may
have user interface features, such as small fonts,
lack of contrast on screens, and extraneous fea-
tures, that make them difficult for older individu-
als to use. We used human factors approaches,
including older adult end users and healthcare
providers early in the design process, to develop
a tablet-based computer program (ASSISTwell)
to help community-dwelling older adults self-
manage their chronic health conditions with the
goal of achieving optimal wellness.
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BACKGROUND

Self-management of symptoms of chronic con-
ditions

“Self-management is a dynamic process in which
individuals actively manage [symptoms of]
chronic illness”. It is more than compliance or
adherence to health prescriptions; it is a person-
alized strategy for living with the symptoms of
chronic conditions while minimizing disability
and promoting optimal wellness. Self-manage-
ment implies that the individual with multiple
chronic conditions engages in daily management
of their symptoms by making informed decisions
regarding health and life choices.

Ineffective self-management may lead to exacer-
bations of symptoms and accounts for up to 30%
of hospitalizations of older adults each year’. In-
dividuals with multiple chronic conditions use
more hospital days, office visits, home health
care, prescription drugs, and other healthcare
services. In the United States, an estimated 66%
of all Medicare spending is used to treat indi-
viduals with five or more chronic conditions®. In
response to these costs, many disease manage-
ment programs have been developed for single
conditions such as diabetes®, asthma'®, and heart
failure'"2. However, few programs use a func-
tional approach to support management of mul-
tiple chronic conditions.

Computer-assisted self-management

There are many programs of research focused
on improving self-management, however most
are focused very narrowly on specific disease
processes, or are designed for healthcare pro-
vider surveillance. Of the thirty studies included
in a recent review of technology for self-man-
agement”, twenty-two systems were designed
for individuals with a single chronic disease;
eight of these were for individuals with con-
gestive heart failure'?', six for individuals with
chronic obstructive pulmonary disease?>%’, and
eight for individuals with diabetes?®**. Only five
self-management systems were designed to be
used by individuals with more than one chronic
condition®**!. Common strategies employed in-
cluded transmission of health data such as vital
signs, blood pressure, oxygen saturation, blood
sugar and weight to healthcare providers**.
A key feature of all of these studies is that the
technology was primarily designed for surveil-
lance by healthcare providers, as opposed to
using a functional approach to self-management
by the older adults themselves. New mobile
devices developed with older adults’ input on
perceived usefulness** could enhance function
and improve older adults’ abilities to manage
the symptoms of their chronic conditions. These
technologies use physiological, psychological,
and sociological data to maximize older adults’
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abilities to manage the symptoms of their chronic
conditions, activities, independent living, func-
tion, safety, and quality of life at home. This is ac-
complished by the device storing symptom and
health management information, providing ac-
curate and timely information to older adults to
enhance their self-management, and if the older
individual so chooses, sharing reliable informa-
tion to their healthcare providers.

Systems designed to provide older individuals
with information about their symptoms in or-
der that they may focus their self-management
on improving overall function regardless of the
underlying pathology are rare. In the system
described here (ASSISTwell), the individual user
may choose to share their symptom information
with their healthcare provider, but the informa-
tion will be tailored to the needs of the older in-
dividual with the chronic condition.

Older adult’s attitudes are generally positive with
respect to computer use. Personal computer use
has become a meaningful daily activity for many.
In addition to providing health information,
older individual’s computer use could enhance
feelings of control, keep their brain active, and
provide a vehicle for relating to other people®.
Older adults were willing to use technology if it
helped them stay in their own homes rather than
in a more restrictive setting®“®.

Theoretical Framework

Our goal was to design and test a mini-tablet
computer-based self-management application
using a theoretically based, functional approach.
The underlying framework to our approach
to self-management is based upon the World
Health Organization’s International Classifica-
tion of Functioning, Disability, and Health (ICF)*.
The ICF describes function as “...a dynamic in-
teraction between health conditions and contex-
tual factors, both personal and environmental”
(p. 4). Based on this approach, the focus of inter-
ventions is not on the underlying pathology but
rather on the symptoms of chronic disease and
the effect of those symptoms on daily function.

Using qualitative descriptive methods, Jacelon
developed the Maintaining Balance Model for
self-management of the symptoms of chronic
conditions’. In this model, the concept of self-
management is broadly focused, incorporating
many aspects of an older individual’s life be-
yond merely managing disease processes. Indi-
viduals balance the management of their health,
attitude, autonomy, activity, and relationships in
their daily lives. Symptoms of chronic conditions
affect all aspects of an individual’s life, and the
Maintaining Balance Model demonstrates that
across the continuum of diseases individuals
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must engage in similar types of functional ac-
tivities to manage the symptoms of their chronic
conditions while promoting optimal wellness in
their daily lives. Viewing self-management from
this perspective provides a way to identify cost-
effective strategies for self-management of symp-
toms and promotion of personal health across
disease processes and to explore the challenges
of self-management from a functional perspec-
tive. This functional approach is unique in that
few scientists have considered chronic diseases
from this perspective. In general technologies for
management of chronic conditions have been
geared toward healthcare provider surveillance,
not older adult self-management; and have been
focused on particular diseases, not the functions
required to manage disease symptoms.

METHODS

The specific aim of this pilot project was to de-
velop and test a mini-tablet based computer
tool to support older adult’s self-management of
chronic health problems.

The steps in the development process were to:

(i) Create the scenarios or use cases for ASSISTwell.
(i) Create an ASSISTwell prototype.

(iii) Using focus groups, test the tablet-based proto-
type user interface with older adults.

(iv) Using focus groups, test the tablet-based proto-
type provider interface with healthcare providers.
(v) Revise ASSISTwell based on user feedback.

ASSISTwell was developed by an interdisciplinary
team comprised of two gerontological nurses, an
engineer with expertise in human factors, a com-
puter scientist, and two nurse informaticists using
an iterative process comprised of the five over-
lapping tasks listed above. The first task was to
develop clinical plans to describe the proposed
scope of activities to be included in ASSISTwell.

During step two, the ASSISTwell prototype was
created by undergraduate college students in a
Software Engineering course from the use-cases,
and based on the clinical plans developed in step
one. The user interface is the part of the com-
puter tool that the user sees on the screen. To be
effective, a device must be usable: the end users
must be able to accomplish their goals quickly,
easily and with minimal frustration. The device
interaction should be simple and intuitive and
minimize the cognitive processing required. The
design and development of an effective user in-
terface necessitate early and ongoing participa-
tion of the end users. This process is known as us-
er-centered design. In user-centered design, the
end users (the older individuals and care provid-
ers) play a central role in the initial design of the
user interface, the underlying human-machine
interaction, and in the development process*®4,
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The next task was to refine the user interface to
be appropriate for older individuals and care pro-
viders. We used an iterative approach employ-
ing serial focus groups comprised of older adults
(Step 3) and care providers (discharge planning
and home care nurses) (Step 4) to develop the
beta version of ASSISTwell (Step 5). The focus
groups were conducted according to the guide-
lines developed by Krueger and Casey’s*’. The
focus group recordings were transcribed and
analyzed using NVivo to aid the process.

Protection of human subjects

Prior to holding focus groups of older individu-
als and nurses, approval was obtained from the
Committee on the Protection of Human Subjects
at the principal researcher’s university. Each par-
ticipant was asked to sign a consent letter that
explained the purpose of the research and how
their anonymity was maintained. Anonymity was
protected by minimizing the use of names dur-
ing the focus groups, and limiting name use to
first names of focus group participants. All data
was transcribed by a transcription service familiar
with research processes located on the university
campus, and encrypted on the Pl’s computer or
locked in a file cabinet in the PI’s office and the
rules for protection of human subjects were fol-
lowed. Nurses and older participants were given
a $10 gift card as a thank you gift for participation.

Participants

Older adults were recruited using flyers at sen-
ior gathering places including a community sen-
ior center and an independent living facility. To
participate, individuals had to be at least 65 years
old, living independently, and have one or more
chronic conditions. Each participant was required
to read and understand English, and be able to
sign informed consent. No previous computer ex-
perience was necessary. The purpose of the older
adult focus groups was to obtain feedback from
potential users, so individuals with global cogni-
tive deficits, such as Alzheimer’s disease, were
not included. Registered Nurses from several
area home care agencies and hospital discharge
planners were recruited using a flyer and word
of mouth through the College of Nursing network
of clinical agencies. In order to participate, the
nurses had to have a practice that included com-
munity-dwelling older adults living independently.

ResuLts

ASSISTwell was developed using both sequential
and iterative processes. In step one, the geronto-
logic nurses on the team used their expertise to
draft use cases based on the Maintaining Balance
Model (Table 7). For each of the five areas of the
Maintaining Balance Model, the nurses deter-
mined which measures and activities should be
available in ASSISTwell, and at what frequency.
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Table 1. Aspects of the Balance Model and Related Use Cases

Theoretical Model Measurement Frequency
Activity (maintaining a balance
between energy expenditure and
energy conservation)
A) Performing ADLs A) ADL A)  Weekly
B) Managing IADLs B) IADL B) Weekly
C) Fostering mobility C) Steps walked C) Daily bedtime
D) Engaging in activities D) Role Performance D) Twice a day, noon and bed time

Health (crafting a health
management plan)

A) User activates
VS, BP, O2 (twice daily)
Blood sugar 4x daily
Meals three times a day. User
indicates meal composition and
amount. Glasses of fluid 1-8 daily

B) ASSISTwell reminds user according to
medication schedule. User indicates
task complete

C) Daily, PRN

A) - Monitoring health A) Health Parameters
B) Keeping track of B) Medications
medications
C) Learning to live with it C.1) Sleep scale
C.2) Pain Scale
C.3) Fatigue scale
Attitude
A) Maintaining a positive A) Positive Attitude
attitude

A) Daily, weekly, monthly

B) Finding and  creating B) Meaning Scale B) Weekly
meaning in one’s life
C) Accepting losses C) Mood C) Daily, PRN
D) Planning for the future D) Looking forward D) Daily at bed time
Autonomy
A) Sustaining independence  A) Rating of Self-management A) Daily
B) Exercising control B) Sense of Control Scale B) Weekly
Relationships
A) engaging in social A) Social Network Scale — A)  Weekly
situations Revised
B) negotiating family roles B) Measure of family B) Weekly
interaction

This step defined the scope of actions to be per-
formed by ASSISTwell, and provided an outline
for the development of the prototype program.

Step two involved the development a prototype
of the program and user interface. After much dis-
cussion, the research team chose the mini-tablet
computer as the platform for ASSISTwell for two
reasons: The first reason was the physical dimen-
sions of the mini-tablet. The mini-tablet screen
size is 4”7 x 7”; the device weighs 100z. (285
grams), and is only slightly larger than the largest
available cell phone. It was thought that the larger
screen would be preferable based on the amount
of information in large font that could be present-
ed at one time. The second reason we chose the
mini-tablet cost. The price of a tablet computer is
significantly less than that of a cellular phone.

An initial version of ASSISTwell was created by
undergraduate college students in a Software
Engineering course, to run on Android mini-tab-
2018 21

lets. This prototype served as an example for the
focus groups. The prototype version of the soft-
ware consisted of two applications (apps) for the
Android tablet. One app was for the provider,
and the other for the older adult user. Provid-
ers chose which surveys, health monitors, and
medications the client needed, and the intervals
at which these tasks would be completed. This
“profile” was then transferred to the device of the
older individual on a microSD card.

The central portion of the user interface is a list of
the activities scheduled for today. The list is ac-
tive, in that the user can touch an element to per-
form the indicated action. Data about any action
taken is recorded and saved. ASSISTwell reminds
the user to perform actions at the scheduled time
if the user has not already performed them. For
example, the application can remind the user that
it is time to take a particular medication; the re-
minder persists until the user chooses “Skip” or
enters the value or amount taken. In the case of
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medications, the user can enter the exact amount
of the medication taken; in the case of surveys the
app will start asking the survey questions; in the
case of physical health monitors, the app will ask
for the value(s). ASSISTwell can remind the user to
use their blood pressure cuff or glucose monitor
and enter that data into ASSISTwell. The user can
use this saved data to evaluate trends over time.

Two types of focus groups were held. During
step three, two focus groups of older individu-
als, referred to here as end users were conducted.
A total of 14 older women participated in two
the groups, there were no male participants.
The focus group for providers (Step Four) was
comprised of eight nurses whose practice was
focused on older adults transitioning from the
hospital to home or living in the community. For
each group, participants gathered at the appoint-
ed time and suitable refreshments were served.
Groups were held in the afternoon at a senior
center and an independent living facility for older
end users, and in the evening at the College of
Nursing for nurses (providers). The gerontological
nurses and the computer scientist led the focus
groups. Following initial introductions, the princi-
pal investigator introduced herself and the mem-
bers of the research team present. The purpose
of ASSISTwell was presented and the prototype
was demonstrated. Each participant had a tablet
device with ASSISTwell loaded on it so the users
(older adults and nurses) could use ASSISTwell
and comment on the functions. In addition to au-
diotaping and later transcribing the group interac-
tion, an easel, and large paper were used to keep
track of the groups’ responses and major ideas.

Immediately following each focus group, the
principal investigator and the members of the
research team that were present for the focus
group met to review the session and to enhance
and clarify the data by adding their observations
of the event to the data. This post focus-group
analysis was also recorded for review during the
synthesis process. Following the focus groups and
the review session, a comprehensive summary
of the focus group was generated. This process
was repeated for each focus group. Three themes
were identified in the focus group findings: users,
user interface, and design suggestions. The find-
ings from the focus groups were used to revise the
use cases developed in step one and subsequent-
ly the design of ASSISTwell, and presented below.

Older adult end users

It was critical that older focus group participants
should be representative of the older population in
terms of their sensory-motor and cognitive capa-
bilities. Two focus groups of older end users were
conducted. Each focus group lasted for about an
hour. During these focus groups, computer tab-
2018
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lets with the prototype of ASSISTwell configured
for sample users were given to the participants.
We asked the participants to use the technology
and comment on various aspects of the design of
the older user application. They were not asked
about the configuration side of the program. Data
from these groups influenced the size of text and
user interface controls (e.g., buttons, menu items),
and the potential use of multiple modalities for
both input and output (i.e., text and audio/speech).

Users

Overall participants in both focus groups of
older individuals were positive regarding the
existence of ASSISTwell. One participant said, “I
think it is a good idea for tracking information,
appointment keeping, and record keeping. | do
not want to carry this device around having to be
connected to it all the time, but it is very organi-
zational. It may be very useful for different kinds
of information collection”.

Several participants thought the device was a
good idea “for those people who needed some-
thing like this,” but did not think that they need-
ed this sort of thing. One participant, who had a
very specific short-term memory deficit, repeat-
edly stated that it would be useful to people with
memory issues like hers. Another person sug-
gested it would be useful for individuals who had
recently been ill or had just returned home from
the hospital. Also, they agreed that they knew
people who could not benefit from ASSISTwell
because they were not independent enough.

Participants responded positively to the opportu-
nity to allow family and friend access to data. They
liked the idea that the older individual could have
control over who was monitoring their data and
that they could select who would have access.
They also liked the possibility of allowing health-
care providers to have remote access to the data.

User Interface

Participants responded positively to the look of
ASSISTwell including the colors and font size.
One participant suggested that as people’s eye-
sight began to fail there might need to be more
contrast between the foreground and back-
ground, and regularized screens so similar ques-
tions were asked the same way, i.e. ‘yes’ being
the top response, ‘no’ being the second response.
Those participants who had had little computer
contact were able to use ASSISTwell with mini-
mal prompting. All but one participant found the
touchscreen easy to use. One participant had
considerable trouble mastering the art of ‘swip-
ing.” The participants commented that it would be
good to minimize the number of clicks for each
activity. One area of slight confusion was the way
the program returned to the calendar, the main
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user interface. Once an action was completed
and the user indicated that they had completed
the item it disappeared from the calendar. This
happened rapidly and was hard for some partici-
pants to follow the action. They asked if the pro-
gram could include zoom capability to change
the size of the content on the screen.

Most but not all found the alarms helpful. Sev-
eral participants had trouble remembering a
particular activity and would like that activity
alarmed. There was a discussion about which
sounds would be best, and how long an alarm
should ring before it automatically shut off. All
agreed that the ability to select the sounds or to
not use alarms at all be a user preference. There
was also agreement that a voice speaking to the
older end user would not be helpful.

Design features

Participants commented positively on the ability
of the device to record and remind the end user
to take medications. One participant comment-
ed that she cannot always remember if she took
her pills earlier in the day. ASSISTwell would
help her remember that she had accomplished
various actions like taking her pills.

There were several comments regarding the
Maintaining Balance Model. One participant
was very concerned about the surveys for at-
titude, sense of control, and social function.
She thought the surveys could be disturbing or
disheartening. Another was concerned that AS-
SISTwell should make some response to negative
answers. That simply recording information was
not as useful as also providing some suggested
action for negative responses. One participant
wanted to program ASSISTwell with the ques-
tions and activities that were most useful to her.
Another participant asked if ASSISTwell provid-
ed positive reinforcement, did it say “Good job!”
when the user met their goals for the day.

The size and weight of the mini-tablet was a con-
cern. Several participants commented that the
device was heavy and would require them to
carry a bigger purse to carry the tablet with them.
Also, several participants routinely carry cell
phones and they would not want to carry the
cell phone and the tablet. They asked if ASSIST-
well could be loaded onto a smart cell phone.

Participants suggested that ASSISTwell include
an emergency feature. They suggested that there
be some way to include a list of emergency con-
tacts, and incorporate a way to contact them.
This list could include family, friends, and health-
care providers. They also suggested that ASSIST-
well might be configured to notify an emergency
contact if the older end user did not use the de-
2018
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vice for 24 — 48 hours.

Participants suggested that there should be a way
for the older individual or their family member
to add their over-the-counter medications to the
medication schedule. Some participants suggest-
ed that ASSISTwell be able to check on medica-
tion interactions when a new medication is add-
ed. The device would then notify the older end
user that they should check with their provider or
pharmacist before beginning the new medication.

The graph feature was well received. The older
end users liked the idea that they could select
which data could be easily displayed. The partic-
ipants suggested data be available for up to three
months, so they could track function over time.

Nurses

Eight registered nurses including discharge plan-
ners and home care nurses were recruited to
engage in a focus group with the design team
to help develop the part of the application that
will be used by the person who configures the
individualized self-management plan. This part
of the ASSISTwell is menu driven; the nurse can
select which interventions will be available to
the older adult. The nurses engaged in a focus
group where they programmed ASSISTwell, pro-
vided feedback about the program and made
suggestions to improve utility. The focus group
was audio recorded and transcribed.

There was some discussion regarding the cost
of a mini-tablet computer. The nurses suggested
that ASSISTwell be versatile enough to be pro-
grammed on existing smart phones and tablet
devices. It was suggested that the tablet might
be issued as telehealth equipment is currently is-
sued for visiting nurse clients.

Users

Overall the nurses were open to the idea of older
individuals using ASSISTwell to self-manage their
health conditions. They could immediately see
how ASSISTwell could help them provide better
care for their older clients. Their agreement was
summarized in the statement: “I think that many
patients would really appreciate having ASSIST-
well.” One hospital case manager thought that
ASSISTwell would be very useful for discharge in-
structions. She envisioned being able to configure
the device with all discharge activities, including
medications, exercises, diet, etc. so the client had
all of the information in one place without having
a volume of paper instructions. The nurses com-
mented that the most likely population to benefit
from using ASSISTwell were those older indi-
viduals who had multiple chronic conditions and
were able to self-manage their symptoms with or
with help from another person. For individuals
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who lived at home and were receiving assistance
from family and/or paid care providers, the tech-
nology may be useful for their care providers or
family members. One nurse commented that in
addition to older individuals, her practice includ-
ed several clients in their 20s, 30s, 40s, and 50s
who might benefit from using ASSISTwell.

The nurses commented positively on the possi-
bility that for older individuals who were not us-
ing nursing services, the older individual’s family
members might configure the device, and infor-
mal care providers might use the technology to
maintain a plan of care for an older person. One
nurse said: “One client | work with has a computer
tablet. Right now, she keeps her medication list on
the refrigerator and every time it changes, | take
the list to the doctors and ask to make sure it is up-
dated. To be able to update the list from a distance,
or to be able to send it to the primary care provider
would be a huge help, I think, for her.”

User interface

The nurses were positive about the overall de-
sign of ASSISTwell including the screen colors,
font size, simplicity of language and ease of use.
Some nurses thought the touchscreen may be
a barrier to some older individuals. They were
concerned that peripheral neuropathies, arthritis,
and palsies may affect the older individual’s abil-
ity to manipulate the information on the screen.
They approved of the calendar that listed all tasks
sequentially for the day. Although they supported
the idea that the tasks disappear from the calen-
dar as they were completed, they suggested that
there be an easy way for the older individual to
see what had already transpired during the day,
and perhaps the previous day or month.

Design features

The nurses configured the device for possible cli-
ents based upon their clinical experience. They
found the application to be easy, if somewhat te-
dious to configure. They requested that the pro-
cess of configuration be completed with as few
clicks and key strokes as possible. For example,
they asked for a pull-down menu for the most
frequently used medications rather than having
to type in the name, dose, route, etc. Also, they
requested that a balance be achieved between
the number of screens needed to scroll through
to find information and the amount of informa-
tion on each page. They suggested that there be
protection between the older end user side of
the application and the configuration side of AS-
SISTwell. This would be to protect the users from
accidentally deleting configured information. Fi-
nally, the nurses asked for complete documenta-
tion of ASSISTwell to be provided online at an
easily accessible website.
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Several suggestions were made for extensions to
ASSISTwell. One nurse suggested that programs
such as the NIH National Institute on Aging exer-
cise program be loaded into the tablet and that AS-
SISTwell be able to access the program with a click
of a button. Other nurses suggested that the device
be able to respond to the older end user’s social
status by connecting the individuals to family and
friends seamlessly through other tablet applications.

There was a lively discussion regarding access to
the data. The nurses suggested that, with permis-
sion of the user, data be available to a wide va-
riety of care providers including family members
and primary care providers, home care nurses,
etc. They suggested that care providers and fam-
ily members, with the older user’s permission, be
able to use the internet to access the data from a
distance. In this way, ASSISTwell could become
a communication device to make sure the older
individual was following their daily schedule, and
alert individuals at a distance to possible devia-
tions from normal behavior as soon as they occur.

In addition to distance monitoring, the nurses sug-
gested that it might be useful if the device could
be configured from a distance. This would be
particularly useful for visiting nurses who might
have medication changes to configure. Also, the
nurse might be able to add his or her visit to the
daily schedule. With respect to distance access
one nurse said: “If you had their permission and
you were able to log in from a distance, you could
configure changes for them. They would appreci-
ate the alarm, would appreciate being able to look
and clearly see what they were to take.”

The nurses commented on the utility of ASSIST-
well beyond a self-management device to assist
care providers in maintaining a plan of care. They
suggested that the ability for unlicensed care pro-
viders, such as homemakers and home health
aides, to document or sign for care be a feature
of ASSISTwell. They also thought it would be use-
ful if data from ASSISTwell could be incorporated
into an individual’s electronic health record.

In order to make ASSISTwell maximally useful for
helping older individuals manage their health and
achieve optimal wellness, the nurses suggested
that there be a way for the older individual’s ad-
vanced directives to be included, so that, in the
event of an emergency, all of the older individual’s
health data would be easily located in one place.

Following the focus groups, the software was re-
written based on the use-cases mentioned above
and the feedback from the focus groups. The re-
written version combined the provider app and
the client app into a single application as sug-
gested by the providers (Figure 1 & Figure 2).
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The development process involved
iterative refinement of the ASSIST-
well application; starting with a
simple prototype that tested the
3 basic functions of ASSISTwell and
the layout of the interface. As work
progressed, the application and the
user interface became progressive-
B |y more complex eventually pro-

ducing the full-scope application.

The focus group findings informed

design decisions at every step of
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The rewritten version was developed for the An-
droid platform, written in Java, and completely
replaced the student version. The code was re-
vised iteratively to eliminate inconsistencies and
errors, resulting in a correctly functioning algo-
rithm. The app was written to use standard An-
droid features wherever these were available; for
example, it uses the standard Android reminder
feature. It was targeted to a minimum version (16)
of the Android system to maximize the number
of devices on which it can run. This technique
led to remarkably stable code. The ASSISTwell
app is currently undergoing additional testing
and there have been no bugs or crashes noted
thus far. It has been tested on mini-tablets, but
should be easily ported to other Android devic-
es; the app makes very few assumptions about
the exact capabilities of the device. The choice
of Android was a choice of convenience, even-
tually, there will be a version of ASSISTwell that
will run on the iOS platform.

The app is currently stand-alone, with no com-
munications with other devices. It uses neither
WiFi nor Bluetooth. The version under develop-
ment will support Bluetooth communication be-
tween instances of the app on different devices,
and it is planned that it will support Bluetooth
communication with compatible health-moni-
toring devices, such as glucose monitors.

Following further revisions of ASSISTwell, com-
munity-dwelling older adults who are living with
chronic illness will evaluate its functionality, ef-
fectiveness, and overall usability in their own en-
vironment and in the context of their daily lives.
The design and user interface will be modified
based on user feedback and the second round of
evaluation will then be performed with the mod-
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development.

Our system is innovative in that it is based on
supporting self-management and functional abil-
ity through a theoretically based intervention, not
on a particular disease process. This approach
will be useful to a wide spectrum of older adults
who are living with multiple chronic conditions.
In a recent scoping review of computer systems
for self-management of chronic conditions, it was
found that of the 30 self-management systems re-
viewed, only five were useful for individuals with
more than one chronic condition13. Unlike other
types of health technology, our device is fo-
cused primarily on improving self-management
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has been thought to be reluctant to use comput-
ers. Finally, the research team is innovative in
that it is a transdisciplinary team which includes
nurses, computer scientists, and engineers.

We developed an innovative mini-tablet-based
application (ASSISTwell) to enhance older adults’
self-management of symptoms of multiple chron-
ic conditions. ASSISTwell was based on the func-
tional approach described above. The system is
designed to be used within the context of the
older individual’s daily life and support their ac-
tions to achieve optimal wellness, and improve
communication between the individual and his
or her healthcare provider about daily self-man-
agement practices. ASSISTwell is an easy to use,
tablet-based interactive program. ASSISTwell
can (1) prompt the user to engage in healthful
behaviors; (2) respond to the user’s interactions
by recording, integrating, processing, analyzing,
and displaying health-related information in a
way the that is useful to the user**; and (3) store
and display longitudinal data for feedback on
health behaviors and goal attainment to the old-
er adult and to their healthcare providers to re-
view health behaviors. ASSISTwell preserves the
privacy, dignity, and autonomy of older adults
and provides control over their health informa-
tion to allow or deny access by other people.

The next step in developing ASSISTwell is to test
the device with a group of older individuals who
have chronic conditions. We plan to conduct a
study in which older individuals use ASSISTwell
for one month and gather data regarding user sat-

isfaction and actual use data from the device. Fol-
lowing this study, ASSISTwell will be revised based
on the findings and then we will test the efficacy of
the app with a large group of older individuals us-
ing outcome measures which will indicate if using
ASSISTwell improves health outcomes.

CoNCLUSION

Developing technologies to help aging people
manage their multiple chronic diseases is critical
to controlling healthcare cost and promoting inde-
pendence. Using an iterative approach, we have
developed ASSISTwell to provide self-manage-
ment support to older individuals with multiple
chronic conditions. Older individuals and nurses
who participated in focus groups responded posi-
tively to the prototype computer application and
their comments made a significant difference in
the development of the final project. They made
suggestions regarding the user interface and func-
tions of the application. As a result, ASSISTwell is
a computer application which is designed specifi-
cally for older users. It incorporates simple, clear,
and easy-to-read fonts and colors to provide re-
minders and feedback to older users about five
aspects of their daily lives. With the permission
of the older user, data can be transferred from the
application to the provider’s health record. AS-
SISTwell was designed to help older individuals
with multiple chronic conditions manage their
health holistically to help them achieve optimum
wellness within the context of their daily lives.
Our unique development approach is a model for
other software developers.
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