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COMPREHENSIVE OVERVIEW OF USEFUL ASSISTIVE TECHNOLOGIES FOR
PERSONS WITH DEMENTIA

Rina Ishiwata, Takenobu Inoue, Motoi Suwa
National Rehabilitation Center for Persons with Disabilities, Japan

INTRODUCTION

Generally speaking, the purpose of assistive
technologies (AT) is to improve the quality of life of
persons with disabilities and their families. While AT
related to dementia have existed for some time,
developments in recent years have shown exceptional
promise. In Japan, most of the technologies have been
developed to assist care givers. However, in western
countries, technologies for persons with dementia
themselves have appeared. For instance, in Europe,
international cooperation has resulted in several
beneficial projects [1], [2], [3]. Some of the developed
technologies, such as automatic shut-off devices for
cooking appliances and medicine reminders, have
been tested and found to be effective in facilitating
autonomous fife. In North America, new AT, such as
context-aware devices using artificial intelligence, have

been achieved in several research institutes [4], [5], [6].

Many of the technologies for dementia are still in the
research phase, but there are also some commercial
products that are available [7].

Information on these emerging and existing
technologies would be useful for users and engineers.
However, a comprehensive survey is still lacking, and
classification of the different technologies has not been
done yet. Therefore, to assist users and engineers
regarding the latest AT for persons with dementia, we
have surveyed the technologies and sorted them into a
map based on the International Classification of
Functioning, Disability and Health (ICF) issued by the
WHO [8].

SURVEY

The survey of assistive technologies was primarily
performed via internet search. Web-accessible
databases, projects, research institutes, university
laboratories, and distributors shown in Tab.1 were
used as the main sources. Focus was placed on
commercially available products, but some
technologies in the pre-developmental and/or

Table 1: Main sources of information

Databases ASTRID, CAST'", Able Data, REHADAT,
Kokoroweb (in Japanese)

Projects independent'”, Enable”, ASTRID™

Research Swedish Handicap Institute, AHRI®, BIME™'),

institutes Dementia Voice!'¥, Northamptonshire County
Council, ATR, ILC

University IATSL (University of Toronto) ", Assisted

Laboratories Cognition (University of Washington)

Distributors The Alizheimer's Store™, Flack Vital™, Lucky
Checkey (in Japanese)

prototype stages have also been included. As AT have
been shown to range from technologically complex
machines to simple tools [9], our review has included
data on a broad spectrum of relevant devices.

MAPPING

For mapping of AT, we focused on the target
function to be enhanced by the specific technology,
user characteristics, and attributes associated with the
technology.

The targets were first divided into two categories:
1) body function and 2) activity and participation. In the
first category the purpose of applied technologies is to
enhance body function (medical model), while in the
second category it is to facilitate activity and
participation (social model).

Following the initial classification; technologies
were then placed into the following smaller groups
consisting of related targets. A map similar to the one
in Fig. 1 was made for each group.

1) Body function

-Cognitive function
-Physical function
-Emotional stability




2) Activity and participation

-Preparing meals, drinking and eating
-Personal Hygiene

-Controlling security

-Administrating medication/health, communication
-Walking and moving

-Carrying our daily routine (Autonomy)
-Recreation and leisure

-Other social activities

On the map, the users condition is listed on the
left side of the map while the usages of the
technologies are described for each specific
technology on the right. in dementia, both physical and

cognitive functions may be impaired to varying
degrees. Here, the functions were roughly described
as slightly impaired and/or severely impaired. On the
right side of the map, the specific technology’s
purpose, how it is used and its assistive capacity are
described.

TECHNOLOGIES TO ENHANCE BODY FUNCTION

Improving cognitive function, such as memory, is
one of the long-term goals regarding dementia.
Various training materials, games and toys have been
developed and their effects have been studied. One of
the latest topics of research is “brain training” to

User Condition Usage of Assistive Teohnology
Physical function Cognitve function The assistive technologies Man use
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Fig. 1 The example of a part of a map related to mobility
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activate the frontal cortex [14]. Training materials with
simple calculations and reading and writing tasks have
been developed. Games are also used for multi-
sensory stimulation. Computer software that provides
individualized content to improve cognitive function
has been researched [15]. Toys are used to stimulate
sense of touch and/or vision. Examples include jigsaw
puzzles with large pieces and fabrics with appliqués of
bright colors and different textures [7].

To create emotional stability in persons with
dementia, a variety of strategies are being used. Baby
or child dolls are effective for some cases of advanced
dementia, as they allow the affected person to play a
care giver role. A seal type robot called “Paro”
developed by AIST is used for mental therapy [16].
Tools for reminiscence are also-important for the
improvement of psychological states. There are
studies to develop an authoring too! that facilitates the
creation of individualized reminiscence materials [17],
and to develop a reminiscence system as a cognitive
and communication aid [18].

Maintaining physical function is also fundamentally
important for persons with dementia. For this purpose,
general exercise tools for elderly people are
considered to be applicable in most cases. To
increase the motivation of doing exercise, tools that
have an entertainment factor are helpful.

Improvement of cognitive and physical function
and emotional stability can be closely related.
Therefore, there are many tools that have two or three
effects at same time (ex. exciting games requiring
mental concentration and body movements).

TECHNOLOGIES TO FACILITATE ACTIVITIES AND
, PARTICIPATION

In this section, we will review the technologies that
assist in maintaining an active and participatory
lifestyle. There are mainly three types of AT that
facilitate this. One group of technologies facilitates
autonomous activities by managing the core
symptoms of dementia such as memory disorders and
disorientation. These technologies are particularly
important early on, as the severity of symptoms
increases. The second group of technologies buffer or
manage secondary symptoms such as wandering.
These technologies are most beneficial during the
middle stage of dementia. In the final stage of
dementia, physical disorders become serious and
technologies to assist care givers increase in
importance. Here we will show example technologies
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that assist with the first and middle stages of the
iliness. The AT presented in the map here are grouped
by types of activities and the following examples are
taken from several maps focusing especially on
cognitive functions.

Facilitation of autonomous life

For the management of forgetfulness, there are
technologies regarding self-care and domestic living
that use alarms and voice prompts to remind dementia
sufferers of important tasks (e.g. when to take
medicine and tumn off appliances [2], [7]). There are
also some passive technologies to assist in personal
safety (e.g. an automatic anti-rollbback device that
prevents sudden loss of balance when standing up or
sitting down from a wheelchair [7]).

There are aiso technologies to reduce the
problems associated with temporal and spatial
disorientation. Examples include a clock that displays
the day and date [7], an automatic calendar that shows
whether it is day or night [2], and a direction navigation
device [5].

For people who have developed difficulties
manipulating devices, it is important that AT be as
simple as possible and easily understandable. A single
button CD player and a simplified radio have been
proposed [1], [11]. A remote control has been
developed with only the most important operation
buttons included [7]. Another curmrently available
remote control has large buttons and printed symbols
that allow for easy control of electrical devices like a
TV and CD [13]. There is a telephone with pictures of
people on large buttons that allows the person to call
someone by just pushing one of the buttons [2], [7].
Phones with rotary dials have also been shown to be
effective for some people.

For planning and time management, electronic
and pocketbook day planners have been shown to be
equally effective, provided that they make the tasks
visible and easy to follow [13].

Buffering the second symptoms

For buffering behavior disorders, it is important to
analyze the causes and remove them by proper care
and by improving the environment. For example to
avoid allotriophagy and at the same time avoid
prolonged hunger, non-edible items should be out of

-reach while edible items should be easily accessible.

An “invisible cabinet lock® that requires correct
positioning of a magnetic key is useful for storage of
non-edible items {7}



As for wandering, it is firstly recommended to
apply technologies that inform the person about the

time. As mentioned, devices that display the time of

day or night help people in the earlier stages of
dementia from waking at inappropriate times. A night
lamp which turns on automatically when someone
leaves the bed can also be helpful to prevent falls [2],
[11]. For persons at risk of wandering, devices that
give a verbal message before the person leaves the
house are useful [11].

DISCUSSION

The purpose of our study was to show users and
engineers the whole picture of the current status of AT
for persons with dementia. As a result of the survey
and mapping, it was found that the following
technologies were most prevalent.

1. Technologies used directly by the will of persons
with dementia or care givers (e.g. simple tools and
devices that require some manipulation).

2. Technologies that act automatically when
necessary or give prompts for action (e.g. devices
with sensors and alarms that can monitor
abnormal behavior).

3. Technologies that are contextually sensitive and
react to the user’s needs (ex. artificial intelligence
systems).

It is important that AT be applied with careful
regard to individual conditions and situations. This is
because in dementia, the ability to understand the
applicability of a particular technology and/or the ability
to properly use it is often diminished. Therefore, it is
not sufficient to simply provide a technological solution,
but also to provide information — and training, if
necessary — on how the device can help the person
deal with his/her disabilities. The map we developed in
this study divides technologies based on the cognitive
and physical effects of dementia, and offers situations
in which they may be employed. Furthermore, our map

enables easy comparison of technologies and features.

Consequently, our map will help clinicians like
occupational therapists, care givers, and persons with
dementia themselves to decide which technologies are
most appropriate based on symptoms and specific
needs.

As for the development of new AT, these
illustrative examples will be helpful for engineers by
taking into account different coghnitive, physmal and
technological contexts.
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CONCLUSION

Through this survey, a range of technologies that
assist persons with dementia were evaluated in terms
of the effect on body function and facilitation. of daily
activities and social participation. Some technologies
are made to be easy to use, while others are
autonomous. The developed map gives users a
comprehensive view of the target use and effect of
such technologies. Moreover, the map can help
engineers find the latest technological advances easily
and provide a framework to develop new devices
based on the functional classification of user needs.
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To improve the independence of people with dementia, we developed an assistive product that displays the users daily schedule.
Participant observation in a group home for older people indicated the considerable factors in designing the system: (i)installation location of
the system, (ii)contents of the indicator, and (jii)the methods to display the contents. We created a prototype of the system, considering
characteristics and symptoms of dementia, and displayed it in a group home for senile people. The optimum design for each resident could be
decided by comparing the frequency in use, which was analyzed from the image of the users, or the degree of interest and understanding,
analyzed from the users speech. From the data of all the residents, we suggested toptimum design of the system to display in this group

home.
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Table.2 Methods to display schedules and the degree of
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wps |wmem | S cnm | xaa
A 100
B 100
C 100
D 100 |
E 100 100 100
F 67 100 71.8 16.7

OAOSA (O}

BERAE: | 2TOBRAR
BB || FALRY—I
Zysa—n: | THERR+XEI1D)

Eifg: BUIOEHEOE

]
BEIRAIE SR04 Y
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