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and media), and navigation. Below, sections of the recommendations are described and expanded

upon.
4.3.1 Hardware

I recommend a touchscreen system over a traditional mouse and keyboard interface. The
touchscreens was intuitive for the participants in the field study that these recommendations are
based on as well as several other studies (e.g. S. Smith, Mountain, & Hawkins, 2013). Though
touchscreen is the main type of input I recommend for users with dementia, I also suggest
including a wireless keyboard that facilitators can use to be further away from the system during
group use. Additionally, though the touchscreen is appropriate for one-on-one use with people
with dementia, it is likely that facilitators will want to plug the system into a large monitor for
group use to enlarge content. I recommend making the process of connecting the system to a
monitor as seamless and intuitive as possible to lower barriers staff experience due to time

pressure.
4.3.2 Content

I recommend that designers include access to a large body of applications. People with dementia
will have very diverse interests and cultural backgrounds. Additionally, dementia affects people
across a number of decades, so content that evokes reminiscence needs to be specialized to
appeal to people from different generations. It is especially important to include content that is
diverse enough that some application is sure to appeal to most individuals interested in using the
system. This is, in part, because as dementia progresses, people’s interests are likely to become
restricted (Hughes, Berg, Danziger, Coben, & Martin, 1982). However, interests can remain
quite consistent and people will be able to experience enjoyment from using applications that are

centered on certain areas of interests.

Recommendations in this section also pertain to the forms of media use (e.g. audio, video, text,
and images). It is recommended that if using multiple forms of media, the message

communicated by the different media forms is congruent to minimize confusing the user.
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433  Applications

Some of the recommendations in this section pertain to accessibility. Older adults with dementia
are likely to have vision and hearing impairments (Cohen-Mansfield, Marx, Regier, & Dakheel-
Ali, 2009). Therefore, it is important to have large font sizes and images. It is also important to
enable size and contrast increases, as well as an intuitive way for the person with dementia to

adjust audio.

Many of the other recommendations in this section assist system designers in designing to avoid
highlighting some of the difficulties people with dementia may have with comprehension and
attention. Some of these recommendations address appropriate language by suggesting that
designers avoid complex language, abbreviations, metaphors, and technical jargon. It is also
important to minimize the amount of text that appears on the screen, as it has been found that
people with dementia are likely to read irrelevant information in addition to relevant information
(Passini, Pigot, Rainville, & Tetreault, 2000) (e.g. people with dementia may read instructions of
how to use an application every time they appear, even if they are for a game they had just
played). In general, I recommend eliminating on-screen instructions whenever possible. One way
to eliminate instructions is by scaffolding applications such that it is obvious what to do next.
Other alternatives are to have instructions available through a consistently placed and intuitive
icon (such as a question mark), or to have instructions appear as they are needed, rather than all

at once at the beginning of an application.

4.3.4  Specific Applications: Games

As games are a popular and effective recreational activity, and many recommendations arose
from the data regarding games, I have a section of recommendations specifically about games.
The games that designers choose to put on their systems may be diverse, including puzzles,
trivia, group games such as “Family Feud”, and individual games such as Solitaire which come
preloaded on many computer systems. One recommendation is that regardless of the game,
feedback on scores should be kept kept positive or neutral, as [ saw participants react with self-

criticism to poor scores. I do not recommend hiding low scores, but rather framing them in a
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positive way, such as writing ‘seven right’ instead of ‘63% right’. If it is important to track
progress for cognitive training, keep scores somewhere the facilitator can access it. This
recommendation in particular is suited more to people with moderate to severe dementia, as

people with very mild dementia may wish to view scores and progress.

I also suggest that games include challenging elements and clear goals, as these components can
make games more enjoyable. Though some games designed for people with dementia are
designed as ‘failure-free’ games (e.g. popping bubbles), in my experience, these were not
appreciated (though perhaps they might be appreciated by people with more severe dementia).
Involving challenging elements does bring additional issues, as a balance must be found: games
that are too easy may be found boring, but games that are too difficult will most likely be
frustrating. I recommend that difficulty is not configured at the time of play, as people with
dementia may misestimate the difficulty level they will be able to play at and then feel frustrated
and wish to end a session. Instead, I recommend a learning system that automatically adjusts to
find an appropriate difficulty level. If this is not possible, it is advised to allow a facilitator to

select a difficulty level ahead of time.

4.3.5  Specific Applications: Reminiscence Media and Other Media

Recommendations regarding reminiscence media and other types of media (e.g. current and older
movies, music, recent pictures, or travel videos) are grouped, as it can be difficult to draw a line
at what should be considered reminiscence media and what should not. Newer materials may
evoke strong memories in people with dementia, and older materials may not necessarily be

evocative or even remembered.

Recommendations include what kinds of question types are appropriate for this population, as
some media designed for people with dementia (particularly for reminiscence) contain questions
and prompts to elicit conversation. I suggest that designers avoid prompts that rely on people
with dementia remembering specific facts, as it can be distressing for a person with dementia to

be asked a question that they think they should know an answer to but do not (such as the name



67
of a sibling). It is also suggested that designers stay away from yes and no questions, and instead

use questions that can lead to a conversation.

4.3.6  Navigation

Recommendations for navigation take into account the assumption that the system will be used
in multiple ways: one-on-one with a resident directing use, as well in a group with a facilitator
directing use. Therefore, I recommend that there be multiple modes for accessing applications.
Users with dementia should navigate via a free explore screen (which shows certain applications
divided into categories), as they may not remember the name of the application they wish to
access. However, facilitators may appreciate a search function in the event that they are looking

for a specific application to use.

Though I recommend touchscreens over other modes of interaction such as mouse and keyboard,
the use of a touchscreen can result in difficulties for people with dementia. It may be difficult for
the user to learn the precise kind of touch that is accepted by a touch screen: the system should
accept double taps, touches with tremor, and longer or shorter touches. Additionally, interactive
elements should be far enough apart that it is unlikely for a user to accidentally tap the wrong

one, as it can be difficult for a user to recover from errors.

4.4  DISCUSSION

These recommendations are consistent with the tenants of activity theory, which emphasizes the
benefits of activities for older adults and recognizes the need to modify activities that they have
difficulty doing due to age-related factors, and in this case, cognitive impairment (Havighurst,
1961). Information and communication technology tools have the potential to facilitate modified
activities that are better suited to the needs of people with dementia, particularly when attention
is paid to supporting autonomy and control, avoiding usability issues that make activities
difficult to carry out, matching activities to an individual’s unique interests, and negotiating the

role of the facilitator.
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The role of the facilitator is highlighted within the recommendations, as one of the guiding
assumptions is that a facilitator will be present. Though one reason for this is that it is assumed
that it would be difficult for the person with dementia to operate the system completely
independently, it is also beneficial for the purpose of increasing opportunities for people with
dementia to interact with others. Though movies and television shows are sometimes suitable
activities, it is important that the technology is not used solely to provide entertainment that
decreases a person’s active engagement level. Indeed, an ethical concern of using technology for
people with dementia is that the technology will replace staff and, consequently, interaction with
others (Marshall, 1996). These considerations also highlight the need to balance how engaging
applications are to an individual with how much they enable conversation and interactions

between the facilitator and the person with dementia.

People with dementia can experience frustration at a loss of abilities (Kitwood, 1997). One way
of restoring or reinforcing a sense of autonomy, dignity, and self-esteem is by giving people with
dementia decision-making power and control when possible (Zingmark, Sandman, & Norberg,
2002; van Gennip, Pasman, Oosterveld-Vlug, Willems, & Onwuteaka-Philipsen, 2014). This has
been identified as important within the design of technology systems by Outi et al., who
emphasize that the “experience of competence is crucial to users” (Outi & Piivi, 2009, page 73).
Indeed, technology systems have been specifically identified as a way to help people with
cognitive impairments retain independence and control (Newell, Carmichael, Gregor, & Alm,
2002). A guiding tenant of these recommendations is to provide the person with dementia control
over the system to the maximum extent possible. Some of the recommendations on how to do so
may seem extremely minor, such as making the audio control easy to use for the person with
dementia so that a facilitator does not need to provide assistance. However, even minor instances
of helping people with dementia do something they can do themselves (referred to by Kitwood
as “disempowerment”), when repeated, can damage the self-esteem and emotional wellbeing of
people with dementia (Kitwood, 1990). Therefore, I stress the importance of making the system
as usable for the person with dementia as possible, even though there will likely be a facilitator
present to provide assistance as needed. It is important for future research to investigate how
system design can encourage the facilitator to hand over control to the person with dementia, as

it is possible that facilitators will take control even if the system is usable by the person with
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dementia if they are perceived as taking too long or the variety of other factors that lead people
to do things for people with dementia that can be done by the individual with dementia if given

the right type of support (Kitwood, 1990).

One element that greatly impacts whether the system will be usable by the person with dementia
is the amount of technical or usability issues in the system. I emphasize the importance of not
taking technical risks, for example by beta-testing applications with this population, particularly
in the memory care unit setting. Though there are benefits to using early versions of applications
or including additional applications that have usability problems but might be otherwise
enjoyable, the difficulty this population experiences recovering from errors is too high to justify
doing so. Technical and usability issues also need to be minimized for the sake of staff, who may
feel an intense sense of time pressure (Edvardsson, Sandman, Nay, & Karlsson, 2009) and

abandon applications that do not work well the first time.

I stress the need for diversity of applications and content for several reasons. First, people with
dementia have varying interests and backgrounds and respond to different kinds of activities
(Smith, Kolanowski, Buettner, & Buckwalter, 2009). Second, the ability to engage with and the
level of interest in different applications can vary with severity of dementia (Tak, Zhang, &
Hong, 2015), and people with a wide range of dementia severity may live in the same MCU.
Individualized activities that match the interests, abilities, and self-identity of people with
dementia can increase the positive affect and enjoyment experienced (Cohen-Mansfield,
Parpura-Gill, & Golander, 2006; Gitlin, Winter, Earland, Herge, Chernett, Piersol, & Burke,
2009; Tak, Zhang, Patel, & Hong, 2015; Van Haitsma, Curyto, Abbott, Towsley, Spector, &
Kleban, 2015). Finally, people with dementia may be unlikely to take initiative or be able to
overcome usability issues to use the system on their own, especially as the condition progresses.

Diverse content can also make the experience more enjoyable for the facilitator. It is essential to
make the system usable and enjoyable for the facilitator (Mayer & Zach, 2013), and one element
of what makes a system enjoyable for staff is diverse content, as staff note that though people
with dementia may not remember content, staff tire of using the same content repeatedly (Lazar,
Demiris, et al., n.d.). Thus having a wide variety of content can benefit users with dementia as

well as facilitators.
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The recommendation to include a large body of applications that is discussed above is at odds
with some of the other recommendations, such as those that stress keeping the system as simple
as possible for use by people with dementia. Though this tension is somewhat resolved with
several proposed ideas (e.g. only showing a subset of the applications), in general, there are
tensions that the designer will have to resolve based on the specifics of the environment and

users.

4.5 CONCLUSION

In this paper, I present recommendations for designers of recreational technology systems for
people with dementia in memory care units. These recommendations were generated through a
six-month study deploying a technology tool in a memory care unit and evaluated and revised
with expert input. Recommendations encompass areas of design such as hardware, content,

applications, and navigation.
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Chapter 5. CONCLUSION

5.1 OVERVIEW

In this dissertation, I explore appropriate design of technology to support engagement in

activities for people with dementia in memory care units.

In my first paper, I describe existing technologies that have been created to support engagement
in a particular activity, reminiscence therapy, for people with dementia. I discuss the purpose the
technologies served, such as harnessing the strengths of people with dementia such as the ability
to appreciate sensory input and emotional memories. Other purposes technology served include
accommodating deficits such as memory and sensory impairments. I also discuss common
pitfalls of these technologies, such as difficulties staff and family members had setting up and
using them, and challenges with study designs, such as short studies involving limited

stakeholders.

In my second paper, I describe a study deploying an existing technology in a memory care unit
with a range of dementia severity over six months, and an activity group for people with less
severe dementia over three months. I involved people with dementia, their family members, and
staff at the memory care unit and activity group. In this paper, I discuss benefits of the system to
people with dementia, family members, and staff, such as promoting reminiscence and
facilitating interactions. I also describe challenges of the system, such as the great extent to
which technical issues affected the use of the system due to the time-pressured nature of an
MCU. Finally, I describe influencers such as the facilitator, who enormously impacted the

experience of the people with dementia who used the system.

In the third paper, I examine a dyad consisting of a resident and family member from the study
described in paper 2. I discuss the ways the family member used the system in the study to care
for her relative with dementia and the benefits of involving family members in the evaluation of

technologies with people with dementia.
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In the fourth paper, I generate recommendations based on findings from the study described in
the second paper as well as the input of experts in human computer interaction and gerontology
over two rounds of review. The recommendations are intended for designers of systems that
promote engagement in recreational activities for people with dementia in memory care units.
The recommendations take into account and explicitly acknowledge the importance of
accounting for the time pressure experienced in a memory care unit and the various ways
cognitive impairment affects people with dementia’s ability to utilize a technology system and

engage in activities.

5.2  CONTRIBUTIONS

Below, I detail my contributions and the literature that I expand upon through my dissertation

work.
5.2.1  Anunderstanding of how technology impacts activities with people with dementia

In my first paper (Chapter 2), I explore the literature on how technology has been used to support
a specific activity with people with dementia, reminiscence therapy. Previous reviews on the
topic have not included a nuanced understanding of the way different types of technology affect
the experience of use (Subramaniam & Woods, 2010). I expand on the existing literature through
a detailed analysis of how technology can improve the delivery of activity interventions such as

reminiscence therapy.
5.2.2  Recognition of changes over the long term

Many studies that take place in a memory care unit setting last several weeks at maximum.
However, changes occur during longer time spans that cannot be captured in short-term studies.
By conducting a field deployment over six months, I was able to understand the way this greater
length of time affected staff’s willingness to use and comfort with using the system in this study.
I contribute to the body of literature through findings related to how staff and family member
perceptions of a technology tool in a memory care unit change over time. Some of my findings,

such how staff’s concern that technology would replace human care was alleviated over time, are
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novel and can be acted upon in future interventions (for example, by stressing that the

technology is not intended to replace human care in the first few months of a deployment).
5.2.3  Field deployment of a multi-functional system

Studies that examine technology for recreational activities with people with dementia typically
deploy a system with a single application for a single type of activity (e.g. see systematic reviews
on reminiscence therapy (Lazar et al. 2014, Subramaniam et al. 2010)). In papers two and three
(chapters three and four), I describe a field deployment of a system with a large variety of
activities. By doing so, I was able to see the effects that different types of activities had on staff,
family member, and resident experiences. This is a significant contribution to the field that
advances the literature through an evaluation of a system with multiple components. This is
especially important given the constraints experienced in MCUs (such as limited space to store

items and little time for setup and cleanup).
5.2.4  Involvement of multiple stakeholders and settings

Studies of technology for dementia may just involve people with dementia, staff, or family
members, but rarely all three. In particular, studies often do not include the perspective of people
with dementia (Span et al. 2013). In papers 2 and 3 (chapters three and four) of this dissertation,
I involve stakeholders from all three groups, and therefore am able to have a comprehensive
view of the key players in the care of the person with dementia. By conducting regular sessions
using a system with people with dementia as well as soliciting perspectives during sessions and
interviewing participants in the activity group, I contribute to a field which does not sufficiently
involve the perspective of people with dementia despite designing for them (Span et al. 2013)
and even when including their perspectives, rarely involves an individual with dementia actually

using the technology (Topo 2009).

In addition to involving multiple stakeholders, I examined the use of the system in multiple
settings, such as one-on-one use, use in a large group, and use in a smaller group. By doing so, |
was able to see benefits and challenges that emerged in each of these settings, as well as a
comprehensive view of how a system would be used in a memory care unit outside of a study.

As the setting in which a system is used greatly affects the experience of a person with dementia
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(Hagen et al., 2004) and studies in this setting often lack detail on the setting in which a study
took place (Topo, 2009), my work presents a nuanced addition to our understanding of how
people with dementia and those that care for them use technology in the different settings in

which they find themselves.

5.2.5  Recommendations for a challenging setting

In paper 4 (chapter 5), I present recommendations for designers of systems to encourage

recreation for people with dementia.

There are significant methodological and ethical issues with designing for a population with
dementia. Recruitment and conducting studies is extremely difficult (Lazar, Thompson, &
Demiris, n.d.), and it may be unethical to test designs on vulnerable populations such as people
with dementia if they will not receive direct benefit (Berghmans & Meulen, 1995).
Recommendations and heuristics can reduce the number of times people with dementia will be
involved in iterations of designs. Currently, recommendations for designers of systems for
people with dementia are embedded in papers (often framing the intervention or in the discussion
section). Usually, the authors propose small number of recommendations, often at an abstract
level that requires a designer to interpret them on their own in order to make them actionable
(e.g. see Gowans et al., 2007; Mayer & Zach, 2013; Boman et al., 2012; Outi & Pavi, 2009).
Therefore, my contribution to the field is presenting detailed and comprehensive
recommendations for system designers. These recommendations in particular take into account
constraints that exist in memory care units, such as time pressure staff experience, thereby
expanding on the current state of the literature. Additionally, by focusing on giving people with
dementia as much control over the system as possible, designers who use these recommendations
can increase the likelihood that their design will espouse the values of increasing the autonomy

of people with dementia.

5.3 LIMITATIONS AND TRADEOFFS

In addition to their contributions, each paper has several limitations.
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For the first paper, due to the large body of literature on technology systems for people with
dementia, the review only covers technology for people with dementia for one purpose,
reminiscence therapy. Additionally, there may be many commercial systems that are designed to
promote reminiscence for people with dementia that have not been studied in peer-reviewed

literature.

The second paper involves a field deployment of a technology with people in a memory care unit
and activity group for people with less severe cognitive impairment. The sample size for this
study does not allow for quantitative analysis of administered instruments, so I am unable to
determine if the system had any effect on cognition or mood. Additionally, there was no control
group. Finally, the study took place in a single MCU with a sample of limited racial diversity.
Given the enormous impact the environment has on a successful deployment in this setting, it is

difficult to know what may have happened with this technology in a different setting.

In the third paper, I examine a single dyad. Though the case study format lends itself to a
detailed understanding of the dynamics of the use of a technology, it is not possible to generalize

findings to the broader population.

In the fourth paper, I discuss recommendations generated for designers of systems for people
with dementia. A limitation of this study is that a relatively small number of experts were
involved. Additionally, I did not produce designs using these recommendations to test to validate

the recommendations.

5.4  OPPORTUNITIES FOR FUTURE WORK

Below, I outline several areas of future work that my dissertation research points to:
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5.4.1  Designing to validate recommendations

Though I have generated recommendations based on field experience with an actual technology
and the input of experts in related fields, I have not tested the ease with which system designers
can apply them. It would be beneficial to have designers create designs based on these

recommendations to refine their actionability.

5.4.2  Design to deploy

I have deployed an existing system to evaluate its benefits and challenges in a memory care unit
with people with dementia. Future work points to designing an improved system based on the
recommendations I have generated, and iteratively designing it during a deployment in a similar

setting.
5.4.3  Design for interactions between people with dementia

In my dissertation work, I have deployed a system that, due to its complexity, requires a
facilitator alongside a person with dementia. However, there are potential benefits to a system
that does not require a staff or family member and can be used by multiple individuals with
dementia. Benefits include reducing the dependency on staff of people with dementia’s ability to
engage in activities, as well as increasing social interactions between people with dementia in an
MCU. I would like to explore how a system should be designed to support these types of
interactions through a technology system. To do so, I would meet with activity directors and
other individuals who regularly and successfully conduct activities with people with dementia to
understand how they design activities to avoid frustration due to cognitive impairment and
capitalize on the abilities that people with dementia excel in. Then, I would design a technology,

iteratively refining it based on observations of individuals with dementia using the technology.
5.4.4  Investigate Technology to Support Recreational Activities in the Home

Though there is a scarcity of recreational activities in memory care units and other forms of
nursing facilities and assisted living, there are a significant number of people with dementia

living in the community without sufficient activities to engage in. It is important to identify
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whether these design recommendations apply to systems for this setting and what additional

recommendations need to be added.

5.5 CONCLUDING REMARKS

In this dissertation, I present papers that expand our understanding of how to design technologies
for people with dementia. I take into account the various stakeholders involved in a person with
dementia’s life, as well as the setting in which a person with dementia in a memory care unit
finds themselves. Only by including the people most central in a person with dementia's life and
staying focused on the desires, opinions, and experiences of people with dementia themselves,
can we appropriately offer recreational activities that will engage and delight people with

dementia.
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Reference | Study | N Age | Dementia | Place Study Technology related
Design (m) | severity Aims Findings
CIRCA Case- |30(18 | 81.9 | MMSE UK Participatio | Improved enjoyment,
(Alm et control | PWD, 2-23 n, participation (more
al. (2003, 12 (mean engagemen | equal footing),
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Effectivene | engagement
ss of
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Alm, Case 12(6 | 743 | MMSE UK Assess Enjoyment. Staff
Astell et | report | PWD, 10-25 reaction to | liked choosing
al. (2004) 6 (mean system and | materials (but wanted
CGs) 15.6) identify variety) and that
usability PWD spoke more.
issues FMs liked videos and
ease of use.
Alm et al. | Case 18(9 |83 MMSE UK How does | All PWD enjoyed
(2004) report | PWD, 8-22 system using system.
9 (mean affect Participants wished
staff) 16) interest and | there were personal
involvemen | materials. Touch
t of PWD screen easy to use.
and
enjoyment
of CG?
Almetal. | Case | NS NS ‘people UK Acceptabili | Digital RT doesn’t
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(2007) Report with ty & have to mimic
dementia reactions to | scrapbook. Videos
’ different appreciated only
interfaces | when triggered
memories (photos and
music appreciated
regardless) System
idea acceptable.
Astellet | Case |22(11 |83.5 | MMSE UK Effect on Improved interactions
al. report | PWD, 9-23 relationship | when using CIRCA
(2010Db) 11 (mean between
staff) 15.9) CG and
PWD
Astellet | Case- |20 (10 | Grou | Group A: | UK How does | Generic prompted
al. control | PWD) | p A: | MMSE what and more conversation,
(2010a) 82.8, | 9- how much | personal more
Grou | 25(mean PWD say labeling (which
p B: |20.4). change limited the amount of
72. Group B: based on information PWD
12-24 viewing produced)
(mean personal or
16.8) generic
photos?
Bass & Case 12(6 | 68.5 | 6rated US Does the No advantage in
Greger report | PWD) ‘confused addition of | addition of music
(1996) " by music as an | reported
nursing additional
staff stimulus
during RT
decrease

depression?
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Benvenist | Case 9 NS | MMSE France | Usability, | Users felt empowered
e etal. report 10-25 what during use and
(2010) (mean people enjoyed recollections
NS) liked and spurred by music.
did not like | Based on results,
about the researchers focus on
system RT.
Boulay et | Case 7 88.5 | MMSE France | Usability, | System usable and
al. (2011) | report 12-22 whether satisfying. 3
(mean PWD could | participants showed
16.7) learn to use | significant learning.
system,
whether
they found
it satisfying
Cohene Case 1 NS | ‘mid- Canada | Whether & | PWD enjoyed using
(2005) report | PWD stage how PWD | system and needed
and AD’ react to life | less prompting with
family stories, time.
gather life
story
materials,
system
interactions
Glynn Case |20 84 Allrated | US Inter-rater | Acceptable inter-rater
(1992) report ‘severe’ reliability | reliability. Low
on GDS of spontaneous (2.5%)
instrument, | or prompted (50%)
responses | reminiscing to

to different

music

nostalgic music.
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genres
(including
nostalgic
music for
reminiscen
ce)
Kuwahar | Case- |7 (5 84.6 | Mean Japan Experience | All but one subject
a et al. control | PWD) Hasegaw using was able to
(2006a): a score: system, concentrate during
Study 1 8.8 (1 usefulness, | sessions. RT content
Mild, 1 usability improved remote
moderate, reminiscence.
3 Severe)
Kuwahar | Case 9 77 MMSE Japan How does | Videophone
aetal. report 10-25 use of acceptable (no
(2006a): (mean videophone | significant difference
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time to
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a et al. (mean cal persistent effects for
(2010); 22) stability’ 1. CGs reported that
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caretaker
observation
Lee & Case [6(3 NS | Early uUsS Usability, | CGs enjoyed using
Dey report | PWD, stage of whether system but uncertain
(2008) 3 CG) AD system about selecting cues
supported | for PWD. PWD able
interaction | to use system. More
details recalled with
system than with CG
using photos.
Piasek et | Case 2(1 87 Early Ireland | Effect of No change in
al. (2012) | report | PWD, stage of viewing psychosocial
1 CG) dementia SenseCam | measures. Didn’t
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PWD’s interactions between
sense of PWD and CG but led
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interactions | with therapist. Source
with CG, of pictures confused
and PWD.
conversatio
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Sarne- Case 3 NS | AD Israel Usability Some visual
Fleischm | report diagnosis components needed
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(2009) report dementia | Kong design and | technology
’ deliver
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ceto
Chinese
older adults
in Hong
Kong
Smith et | Case 12(6 |85 Stage of | Canada | Feasibility | Project feasible, but
al. (2009) | report | PWD) (AD) of making | time CGs must invest
dementia: personal potential barrier.
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Mid (3), biography | Videos for PWD
Advance videos with | required FM
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impairment | (self-reflection,
esteem) other
participants
experienced.
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Advance multimedia | appreciated. Videos
d(1) biography | for PWD required FM

videos with
people
demonstrati
ng
cognitive
impairment

S

involvement, so they
may miss on benefits
of self-reflection and
self-esteem
improvements that
came with

contributing to the




84

project that occurred

for other participants.
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dementia PWD history
Wallace | Case |[2(1 ‘earl | ‘early UK How to use | The design process
et al. report | PWD, |y stage design helped the researchers
(2013) 1 CG) | 60s’ | dementia probes to understand how it
’ empathicall | was to live with
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digital
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Yamaga | Case |22(14 |82.2 |CDR=.5 |Japan To No results specific to
mietal. |report | PWD) (2),19), examine technology
(2007) 2(3) the
effectivene
ss of
activity
reminiscen
ce therapy
Yasuda et | Case 15 77.3 | MMSE Whether More concentration
al. report 0-23 personalize | during personalized
(2009a) (mean d videos videos, especially for
14) get more moderate and severe
attention dementia
than
generic TV
shows
Yasudaet | Case |4 78.8 | MMSE Japan Effect on NR effective for 1
al. (2013) | report 14-29 ‘psychologi | participant with
(mean cal effects persisting for
19.5) stability’ three hours. 3 CGs
and reported that that
caretaker PWD enjoyed using
observation | system.

S

NOTE: NS = not specified; PWD = person/s with dementia; MMSE = mini-mental state

examination; GDS = global deterioration scale for assessment of primary degenerative dementia;

AD = Alzheimer’s Disease; CG = caregiver; NR = networked reminiscence therapy; GBS =

Gottfried-Brane-Steen scale; CDR= Clinical dementia rating

Table 7. Media Type, Content, and Technology by Study
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Reference

Media Type

Media Content

Technology Specified

Astell et al. (2010a)

Photographs

Group A: personal
(from FM), Group B:

Era and Region

Laptop

CIRCA [Alm et al.
(2003, 2005, 2007);
Astell et al. (2010b);
Gowans et al. (2004)]

Music, photographs,

text, video

Era and region

Laptop, monitor,
speakers [Astell et al.
(2010b)]

Alm et al. (2004: Sounds, photographs, | NS NS

Study 1) video

Alm et al. (2004: Music, photographs, Era and region Touchscreen
Study II) video

Azcurra (2012) Music NS Recordings
Bass & Greger (1996) | Music NS Audiotape

MinWii [Benveniste
et al. (2010); Boulay
etal. (2011)]

Music, images

Era (nursery rhymes)

Computer, TV screen,
sensor bar, Wiimote,

PC software

Caprani et al. (2005)

Music, photographs,

text, video (movies)

Era, personal

Proposed system:
touchscreen laptop,
USB, Audio
connection, CD-RW

and hard drive

Cohene et al. (2005)

Audio, images,

photographs, video

Personal (from FMs

and researchers)

Multimedia DVD,

remote control

Crispi et al. (2002) Audio Generic Cassette player and
tapes, talking toy
parrot

Gary (2012) Audio, photographs, | Personal Touchscreen PC or

video

tablet, brain sensing

hardware, cloud
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server, phone

Green et al. (2012) NS Personal NLP system

Glynn (1992) Music Generic and Era Cassettes,
stereophonic
equipment

Networked Photographs (as a Personal PC (videophone),

Reminiscence photo video), audio monitor, USB

Therapy [Hamada et | (narration, cameras,

al. (2009); Hattori et | background music), microphones,

al. (2007); Kuwahara | video (video call) speakers, internet

et al. (2006b);

Kuwabhara et al.

(2010); Yasuda et al.

2009b)]

Memory lane [Kikhia | Audio, photographs, | Personal GPS, camera, audio

et al. (2010a, 2010b) | text, video recorder, door sensor,
mobile phone,
desktop

Kuwahara et al. Video (video call) Era PC, TV conferencing

(2006a) software, monitors,
USB cameras,
microphones,
speakers, internet

Lee & Dey (2008) Photographs Personal SenseCam, digital
voice recorder, GPS
location logger,
software, Tablet PC

L.-J. Lin et al. Music, video Era and Region Records

(2011)* “movies”)

Moss et al. (2002)*

Music, video,

photographs

Generic and Era

Cassette, slides
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Namazi et al. (1994)* | Audio Generic and Era Tape recorder

Piasek et al. (2012) Photographs Personal SenseCam, laptop,
software

Politis et al. (2004)* Music Generic NS

Sarne-Fleischman et

al. (2011)

Music, photographs,
text, video clips
(described in Sarne-
Fleischmann &

Tractinsky (2008))

Generic and Personal

(from FMs)

Touchscreen, Web-

based application

Shik et al. (2009)

Photographs, audio

Generic and Era

Headphones with

amplifiers, projector

Smith et al. (2009) Video (with Personal (from PWD | Video cameras,
photographs, video and FMs) scanners, computers,
clips, narration, and printers, video editing
music) software, DVDs,

DVD players and
remote controls

Suetal. (2012)* Music Era NS

Thorgrimsen et al. Photographs Generic and Era Slides

(2002)*

Tolson & Schofield Photographs Interest Digitized archive

(2012)

Wallace et al. (2012)

Photographs (slide

show), video

Personal (from FMs
and friends), Era and

Region

Computer, accessible
volume dial, USB,
RFID

Wallace et al. (2013)

Audio (music and
voice recordings),

Photographs

Personal (from FMs

and PWD)

Camera, screen with
USB port, RFID

ampoules and reader,




&9

microphone, speakers,

computer
Themed Group RT Music Era NS
[Wang et al. (2009);
Wang (2007)]*
Yamagami et al. Video Era Video
(2007)
Yasuda et al. (2009a) | Photographs (photo Personal (from FM) NS

video), audio

(narration, music)

Yasuda et al. (2013)

Same media as
Kuwahara et al.

(2010)

Same content as
Kuwahara et al.

(2010)

Touchscreen, web
camera, Server,
scanner, internet,

Firefox, Skype

NOTE: FM = family member; NS = Not specified; PWD = Person with dementia; RFID =

Radio-frequency identification

* indicates that researchers used a reminiscence kit




Table 8. Descriptive Statistics of MCU Resident (R) Scores
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ID Timepoint Mental Status | Quality of Depressive Resource Utilization
(MMSE) Life Symptoms (RUD-FOCA)
(QOL-AD) (CSDD) (min/month)

R1 | Baseline 16 48 0 976

3m 21 47 0 380

6m 21 49 1 220
R2 | Baseline 2 25 8 10920
R3 | Baseline 20 37 1 700

3m 21 36 0 Not filled out
R4 | Baseline 21 39 4 1036

3m 19 46 1 1960
R5 | Baseline 17 41 3 420

3m 20 Not filled out | 2 1540

Table 9. Descriptive Statistics of Activity Group Participant (RM) Scores
ID Timepoint Mental Status Quality of Life Geriatric Depression Scale
(MMSE) (QOL-AD) (GDS)

R1 | Baseline 22 48 0

3m 21 49 1
R2 | Baseline 20 42 0

3m 16 41 1
R3 | Baseline 17 33 3

3m 12 35 3




Table 10. Averages of MCU Resident (R) Scores”
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MMSE MMSE 3 | QOL-AD | QOL-AD | CSDD CSDD 3 | RUD- RUD-

Baseline | month Baseline” | 3 month” | Baseline | month FOCA FOCA 3
Baseline® | month®

18.5(SD | 203 (SD |41.3(SD |43(SD 2 (SD .8(SD1) |810.7 1293.3

24) 1) 5.9) 6.1) 1.8) (SD 340) | (SD

818.4)

* Measurement for R2 only at baseline, so R2 was excluded from analysis

® Instrument missing for RS, so R5 was excluded from analysis

¢ Instrument missing for R4, so R4 was excluded from analysis

Table 11. Averages of Activity Group Participant (RM) Scores

MMSE MMSE QOL-AD QOL-AD GDS Baseline | GDS

Baseline 3 month Baseline 3 month 3 month

20 (SD 2.5) 16.3(SD4.5) |41 (SD17.5) 42 (SD 7) 1 (SD 1.7) 1.7 (SD 1.2)




APPENDIX B: STUDY MATERIALS

FAMILY MEMBER DEMOGRAPHICS FORM

1. What is your age?

2. What is your gender? [] Male [ Female [] Other

3. How do you describe your race?

[l American Indian
[l Asian / Pacific Islander 1 White / Caucasian
] Black / African American 1 Other:

4. Do you consider yourself Hispanic/Latino?

] Yes [ No

5. Generally speaking, how comfortable do you feel using a computer?

Very Somewhat Not very Not at all
Comfortable Comfortable Comfortable Comfortable
] ] ] ]

6. Which best describes how often you use a computer? (check one)
[] Once or more per day

[J A few times a week

[J A few times a month

[J Less than once a month

1 Never
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7. For which of the following do you use a computer? (Check all that apply)

[] Email [J Reading the news

[ Social Networking (e.g. Facebook) [J Video calls (e.g. Skype)

[] Listening to music [1 Watching movies or TV shows

[] Playing games [1 Looking at photos of family or friends
[J Tasks/ documentation at work [J Financial management

[1 Shopping

8. Do you have access to a computer at home?

] Yes 1 No
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FAMILY MEMBER BASELINE FEATURE SHEET

Do you think your family member would enjoy using technology to:

Very Unlikely  Neutral Likely Very

Unlikely Likely
Watch recently released movies and TV shows O O 0 | |
Watch classic movies and TV shows O O O O O
Listen to current music O | O O O
Listen to music from a past era O | O O O
Look at current pictures of family and friends 0 0 0 0 0
Look at pictures of family and friends from the past 0 0 0 0 0
Play games a O O | a
Solve puzzles O a O a O
Keep up with the news O O O ad a
Look up information online O a O O a
Learn something new O O O d O
Play memory games a a O a a
Communicate through video with family or friends 0 0 O 0 0
Communicate through email with family or friends O O O O O
Use a social networking site such as Facebook O O 0 O |
Play exercise games | O O O a
Engage in meditation or relaxation techniques 0 O O O O

Keep track of medications O | O ad O



Do you think you would enjoy using technology with your family member to:

Very Unlikely  Neutral Likely Very

Unlikely Likely
Watch recently released movies and TV shows | | O O O
Watch classic movies and TV shows O O m| O O
Listen to current music O O | O O
Listen to music from a past era O O O O O
Look at current pictures of family and friends O O O O O
Look at pictures of family and friends from the past 0 0 0 0 0
Play games O O O O O
Solve puzzles O O O O O
Keep up with the news O O O O |
Look up information online m| O | O O
Learn something new O O O O O
Play memory games O O O O O
Communicate through video with family or friends 0 0 0 0 0
Communicate through email with family or friends 0 0 0 0 0
Use a social networking site such as Facebook O O O O O
Play exercise games O O | O O
Engage in meditation or relaxation techniques O O O O O

Keep track of medications O O O O O
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FAMILY MEMBER SEMI-STRUCTURED BASELINE INTERVIEW

Preferences

We are studying the use of a multi-purpose technology tool. It functions like a computer, is
touch-screen, and has different programs on it that could be used for entertainment, health, or
keeping in touch. What do you think of using this system for people with cognitive impairments

or dementia? What do you like or not like about the idea?

Are there any other features of programs you think the system should have?

What do you think they would like or not like?

Features

Hand family member baseline feature sheet to family member. Walk participant through sheet

and give 5-10 minutes to fill it out.

Do you have any questions or comments on any of the features?

Please circle the top three features you think your family member would especially like, and put

an X by the three you think your family member would especially dislike.

Now that you have looked at these features, can you think of any other that might be useful?

Activities

Can you tell me about what you do during your visits with your relative?
What kind of activities do they enjoy?

What do you enjoy?

Do you ever participate in the activities offered here?

Does your relative ever talk about the activities offered here?

Do you have any other comments or questions?
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FAMILY MEMBER SEMI-STRUCTURED OPTIONAL MIDPOINT INTERVIEW

Are there any general observations about the study, the system, or your family member’s use of

the system you wish to share?

Have you discussed the system or any features with the staft?
Is there anything you want to tell us about those conversations?

Are there any specific applications or aspects of the system that came up?

Have you discussed the system or any features with your family member?

Is there anything you want to tell us about those conversations?

Are there any specific applications or aspects of the system that came up?

How do you feel about the system in general? What do you like or not like about it? Do you have

any suggestions for ways it could be better for you?

Have you used the system?

Could you tell me about your experiences with the system?

Which of the features did you use? Can you tell me what you liked or didn’t like about those
features?

Do you think your use of the system has led to any changes in the behaviors, mood, or quality of
life of your family member in the past 3 months? If so, could you describe how it has changed?
Has your use of the system led you to learn anything new about your relative in the memory care
unit?

Have you felt that your relationship or interactions with your family member changed in the past
3 months in any way related to the use of the system? If so, could you describe how it has

changed?

Can you describe previous ways your family member has used technology (after being diagnosed
with cognitive impairments/started having memory issues) [prompt: computer, iPad, TV shows]?
Have you noticed any differences in how your family member used the system in this study? Do

you have any thoughts on what they might be due to?
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Do you have any other comments or questions about the system or study?

FAMILY MEMBER SEMI-STRUCTURED EXIT INTERVIEW

Have you noticed any changes in the attributes or behaviors of your family member in the past 6

months? If so, could you describe these changes?

Have you felt that your relationship with your relative changed in the past six months? If so,

could you describe how it has changed?

Have you discussed the system or any features with your family member or the staff? If so, is

there anything you want to tell us about those conversations?

Have you used the system? If so, could you tell us about your experiences with it? Which of the

features did you use?

How do you feel about the system? What do you like or not like about it?

Do you have any final comments or questions about the system or study?

STAFF DEMOGRAPHICS FORM

Demographic Survey
1. What is your job title?

2. How long have you worked at this facility?

3. How many years have you worked with cognitively impaired older adult or individuals with

dementia?




4. What is your age?

5. What is your gender? [] Male [] Female [ Other

6. How do you describe your race?

[J American Indian

[] Asian / Pacific Islander [J White / Caucasian
[J Black / African American [] Other:

7. Do you consider yourself Hispanic/Latino?

] Yes [ No

Technology Use

1. Generally speaking, how comfortable do you feel using a computer?

Very Somewhat Not very Not at all
Comfortable Comfortable Comfortable Comfortable
] ] ] ]

2. Which best describes how often you use a computer? (check one)

[ Once or more per day
[1 A few times a week

[J A few times a month

[J Less than once a month

1 Never

3. For which of the following do you use a computer? (Check all that apply)
[] Email [J Reading the news

[ Social Networking (e.g. Facebook) [J Video calls (e.g. Skype)

[] Listening to music [1 Watching movies or TV shows
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[] Playing games [1 Looking at photos of family or friends
[J Tasks/ documentation at work [J Financial management
[1 Shopping

4. Do you have access to a computer at home?

] Yes 1 No

STAFF BASELINE FEATURE SHEET



101

Do you think residents would enjoy using technology to:

Very Unlikely Neutral Likely Very

Unlikely Likely
Watch recently released movies and TV shows | O O O O
Watch classic movies and TV shows O O O O O
Listen to current music | O O O O
Listen to music from a past era O O O 0O O
Look at current pictures of family and friends O O O O O
Look at pictures of family and friends from the past 0 0 0 0 0
Play games O O O O O
Solve puzzles O O O O O
Keep up with the news O O O O O
Look up information online O O a O O
Learn something new O O O O O
Play memory games O O O O O
Communicate through video with family or friends 0 0 0 0 0
Communicate through email with family or friends 0O 0 0 0O 0
Use a social networking site such as Facebook O O O O O
Play exercise games O O | O O
Engage in meditation or relaxation techniques O O O O O
Keep track of medications O O a O O

Can you think of any other ways residents might enjoy using technology?




Do you think you would enjoy using technology with residents to:

Watch recently released movies and TV shows
Watch classic movies and TV shows

Listen to current music

Listen to music from a past era

Look at current pictures of family and friends

Look at pictures of family and friends from the past
Play games

Solve puzzles

Keep up with the news
Look up information online
Learn something new
Play memory games

Communicate through video with family or friends
Communicate through email with family or friends
Use a social networking site such as Facebook

Play exercise games
Engage in meditation or relaxation techniques
Keep track of medications

Can you think of any other ways you might enjoy using technology with residents?

Very
Unlikely

O

O 0Oo0oo0oooao

o oo o

o 0O

Unlikely

O0o0oo0oooaod

o oo o

o 0O

Neutral

O o0o0oo0ooooao

o oo o

o 0O

Likely

O0o0oo0ooogoaod

o oo o

o 0O

Very
Likely

O

O 0o0oOo0ooao

o oo o

o 0O
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STAFF SEMI-STRUCTURED BASELINE INTERVIEW
Existing programs

What kinds of activities or programming does this facility offer for the residents in the MCU?

How often are those activities offered?

What kinds of programming do residents seem to like?
Ideal Programs
What do you think residents might to do that is not currently available (in an ideal world, what

kinds of activities or programs would you have for the residents?)

Reminiscence Activities

To you knowledge, has the facility ever engaged in reminiscence activities? [If necessary,
provide examples such as ‘watching older movies’ or ‘talking about the past]

Features

Hand staff baseline feature sheet to staff. Walk participant through sheet and give 5-10 minutes
to fill it out.

Do you have any questions or comments on any of the features?

Now that you have looked at these features, can you think of any others that might be useful?

Do you have any other comments or questions?



STAFF MONTHLY FEATURE SHEET

1. Please complete A before B and C.
A. Rank the following features by how often they were used in the past month, starting with 1
for the most used feature. If you did not see a feature used in the past month, write an X on the
line.
For the remaining features (those without an X):

B. Estimate the number of residents who used the feature in the past month.

C. Check ‘Yes' if the feature was mainly used by a group (more than one resident at the same
time), and ‘No’ if the feature was mainly used by one resident at a time.

A B C
Rank # res. Group
Yes No
- _ o o
_ _ o o
- _ o o
— _ o (o]
- _ o o
— _ o (o]
- _ o (o]
- _ o o
- _ o (o]
_ _ o o
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2. Please rate your agreement with the following statements.

In the past month, residents seemed to enjoy using this feature.

1. o o o o
2. o o (@) o
3. o o (@) o

Strongly Disagree  Disagree  Undecided Agree  Strongly Agree

o
o
(o)

In the past month, | enjoyed using this feature with residents.

1. o o o o
2. o o (@) o
3. o (@) (¢) o

Strongly Disagree  Disagree  Undecided Agree  Strongly Agree

o
o
(o)

In the past month, | felt that | got to know the residents better by using this feature.

1. o o o o
2. o (o] o o
3. o (0] (0] o

Strongly Disagree = Disagree  Undecided Agree  Strongly Agree

o
o
o

STAFF SEMI-STRUCTURED MONTHLY AND EXIT INTERVIEW

Features
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Hand monthly feature sheet to staff. Walk participant through sheet and give 5-10 minutes to fill

it out.

Why do you think some of the features are used more than others?

[If a feature is marked as not easy to use] Can you tell me what makes this hard to use?

Do you think there are features that are missing? [Is there anything you would like to use the

system for that isn’t there now?]

Do you have any other thoughts or comments about any of these features?



System

In general, are there any issues using the system?

Do you have any specific examples of interactions with the system (anecdotes of use)?

Do you have any other comments? Is there anything else you think is important for us to

understand about how the system is being used?

[At exit visit only] Could you see this program becoming part of your facility/programming?

[At exit visit only] Do you think that system has had an impact on how you or others interact

with the residents?
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ACTIVITY GROUP PARTICIPANT DEMOGRAPHICS

1. How long have you been living at the [retirement community]?

2. How long have you been a participant in the activity group program?

3. What is your age?

4. What is your gender? [ Male [ Female [ Other

5. How do you describe your race?

[l American Indian
[l Asian / Pacific Islander 1 White / Caucasian
] Black / African American 1 Other:

6. Do you consider yourself Hispanic/Latino?

] Yes [ No



Technology Use

1. Generally speaking, how comfortable do you feel using a computer?

Very Somewhat Not very Not at all
Comfortable Comfortable Comfortable Comfortable
[ [
[
2. Generally speaking, how interested are you in using a computer?
Very much Somewhat Not very Not at all
Interested interested Interested Interested
[ [ [

3. Which best describes how often you use a computer? (check one)

[ Once or more per day
[1 A few times a week

[J A few times a month

[J Less than once a month

1 Never

4. For which of the following do you use a computer? (Check all that apply)

5. Do you have access to a computer at home?

] Yes 1 No

[] Email [J Reading the news

[J Social Networking (e.g. Facebook) [J Video calls (e.g. Skype)

[] Listening to music [1 Watching movies or TV shows

[] Playing games [1 Looking at photos of family or friends
[J Tasks/ documentation at work [J Financial management

[1 Shopping
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ACTIVITY GROUP PARTICIPANT SEMI-STRUCTURED BASELINE INTERVIEW
Activities
Can you tell me about some of the activities you do during the activity group? What do you

especially like or dislike? [Prompt: What do you look forward to?]

Do any of the activities make you feel closer to other people in the group? If so, which?

Do any of the activities make you feel closer to the staff? If so, which?

System

We are studying the use of a multi-purpose technology tool. It functions like a computer, is
touch-screen, and have lots of different programs on it that could be used for entertainment (ex.
games), health (ex. exercise videos), or keeping in touch (for ex. Skype). What do you think of

using this system during [name of activity group]? What do you like or not like about the idea?

Ideally, what would you want the system to do? What features or applications would you want it

to have?

Do you think you would enjoy using this system? What do you think you would like or not like?

Do you have any concerns? [Prompt: privacy, hard to use...]

ACTIVITY GROUP PARTICIPANT SEMI-STRUCTURED EXIT INTERVIEW

Overall, do you have any comments about using the computer system in [name of activity group]

sessions?
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Are there any applications that particularly stood out? [prompt: as fun/enjoyable, as not fun, as
hard to use, as something the whole group liked to do. Can also list some of the applications that

were used as a prompt]

Would you want to keep using something like computer system this in [name of activity group]?

What about at home (not in a group)?

Are there any things the system didn’t have that you wished it had? Is there anything it has that
you think it shouldn’t have?

Is there anything else you want us to understand about your experience using the computer

system in [name of activity group]?
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APPENDIX C: RECOMMENDATIONS

These recommendations are intended for designers of systems for people with
dementia/cognitive impairments (CI) in memory care units (MCUs). Though some systems for
people with dementia are designed for cognitive training or other purposes, the intended use of

these recommendations are for systems that promote recreational and leisure activities.

It is assumed that, given the level of CI of people in MCUs, there will need to be a facilitator
present to use the system with the person with dementia (who will be referred to as the user). The
facilitator may be a staff member of the MCU, a family member of the user, or a volunteer.
Though acknowledging the presence of the facilitator, these recommendations are designed to
give the user with CI as much ownership and control over the system as possible in order to
reinforce the user’s autonomy. Additionally, recommendations are ability-focused, taking into
account the strengths of users with CI such as their ability to engage in certain activities that they

enjoy.

These recommendations take into account aspects that are likely to exist in an MCU, such as the
need for mobility and flexibility given the time pressure felt by staff in this setting. One element
of flexibility in this setting is the scenarios of use: it is possible that the system would be used
with a group of users with CI, as well as with an individual user. The recommendations below
are grouped into five categories: hardware, content, applications, specific applications, and

navigation.

HARDWARE

System
Consider using a touchscreen system: Several studies have found touch screens to be intuitive

for older adults with CI (e.g. (Smith, Mountain, & Hawkins, 2013)).
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Take into account the tradeoffs of different types of systems: A handheld tablet is more
mobile and enables more privacy than a larger screen, but may be difficult for collaborative use

or for a user to hold.

Try to make the system robust: In MCUs, it is important to have a waterproof system that is
easily cleaned, and can be dropped (e.g. in a case) or does not drop easily (e.g. affixed to a sturdy

cart).

Make the system approachable: Users may hesitate to use systems that appear complicated or

unfamiliar. Systems that appear similar to known systems (e.g. TV) can be less intimidating.

Peripherals
Consider including a wireless keyboard: A wireless keyboard may be easier for users and

facilitators than a wired keyboard that must be within a close proximity of the system.

Consider simple alternate forms of input: Regular keyboards can be confusing for users with
CI; keyboards with large characters and clearly labeled keys is more suitable. Simple
individually held devices (e.g. Wii remote) may be helpful to engage and empower users in

controlling the system.

Make it easy to hook up a monitor: Many structured activities in MCUs are done with a group,
often using monitors. Staff should be able to plug the system into a monitor in as few steps as

possible.

System Elements

Make system mobile: If used in a group setting, it is essential that a single facilitator can move
the system from room to room (between a common area and individual users’ rooms). One way
of doing this is securing the system to a cart that can be wheeled. If the system must be plugged

in, the cord should be long enough that the system can be placed in a variety of locations.
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Avoid large and bulky systems: Systems that are large and bulky can be difficult for facilitators
to move. Additionally, storage space may be limited in MCUs, and staff may already have many

materials they use with residents; the system should not take up too much room when stored.

Accommodate seated people: 9 in 10 people with CI may have mobility impairments (Williams

et al., 2005); many affect users’ abilities to stand. Accommodate seated users and wheelchairs.

Accommodate reaching issues: Given the high level of mobility impairments, some users may
have impairments that affect their ability to reach. Systems can be made more accessible with a

system that can be moved to various positions, or with a device that extends reach (e.g. straw).

Design for the environment of use: Various aspects of the environment that may affect use of

the system, such as the light, glare, and the amount of noise in the background.

Simple on and off: Make it easy to turn the system on/off for the facilitator (as it is likely that
they will be the ones turning the system on and off). However, it should not be easy do so

accidentally.

CONTENT

Appropriate content

Include options for applications and content: Dementia affects people across a number of
decades, interests, life experiences, and cultural backgrounds. Not all users will have experienced
the same historical events or appreciate materials from the same era. Include content that can be
used by people along a spectrum of ability, as well as content that is diverse in terms of interests,

culture, and gender (e.g. content traditionally perceived as masculine as well as feminine).

Accommodate consistent interests: As dementia progresses, people’s interests often narrow,
but stay consistent. Include a variety of content that pertains to different interests or utilize a
learning system that understands user interests and presents content that is likely to be desired by

the user.
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Screen content: Staff can be wary of what they perceive to be inappropriate (e.g. sexual
content), particularly when accessing the internet. Consider screening applications and making

this clear to staff.

Senses engaged
Make different forms of media congruent: Multiple forms of media used together (e.g. audio,
video, images and text) can be engaging, but may be extremely confusing if presenting different

messages (e.g. historical audio playing while different text is shown on the screen).

Include images and music: Pictures and music can be especially evocative for people with CI.

APPLICATIONS

Accessibility

Use large sizes and enable size and contrast increases: People with CI are likely to have
vision impairment (Cohen-Mansfield, Marx, Regier, & Dakheel-Ali, 2009), so providing the

ability to adjust size and contrast (and starting out with large sizes) is important.

Intuitive audio control: Hearing impairments are common for people with CI, and this
combination can result in decreased likelihood to join activities (Cohen-Mansfield et al., 2009).
Allow the user to easily adjust the audio (e.g. on-screen control or a clearly marked knob).
Additionally, consider having individual audio headsets for users with severe hearing

impairments.

Provide a way to turn off background music: When a system is being used in a large group,

background music in applications may drown out users.

Language
Use language that provides context: An icon that says next' may not be understood if users do

not realize that there is additional content. Instead use "Next picture' or 'next question.'
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Use short simple sentences and familiar language: Avoid complex language, abbreviations,
metaphors, and technical jargon, as many people with CI experience difficulties with language

(e.g. 'click' will cause a user to look for a mouse rather than realizing it refers to a touchscreen).

Words and Indicators
Avoid words that are not essential: Users may read everything that appears on the screen, so

avoid any written information that is not absolutely necessary.

Keep orienting information present: Include information about content to orient users during
use of an application (e.g. the country in a travel video). However, users may read text every
time it appears. If the information is more than a word or two or stands out and will be read each

time, consider an icon such as a question mark that can be tapped for more information.

Distinguish similar content: Users may become confused if there are similar items on a screen
(e.g. the amount of money won in a game and the numerical value of a bet made in a game).

Eliminate similar content or distinguish clearly between them (e.g. through clear labels or icons).

Avoid indicators that do not assist the user in understanding or lead to engagement: Avoid

making changes on the screen that are not essential (e.g. highlighting the last pressed icon).

Instructions
Embed instructions: The pathway for next and possible next steps (as well as the objectives)

should be scaffolded and obvious, as users with CI may not be able to remember instructions.

Provide precise instructions: If instructions cannot be embedded, utilize step by step
instructions, with steps only appearing when they are to be used. If this is not possible, have
instructions accessible by an icon that is consistent in placement and appearance throughout the

applications.

Avoiding Issues
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Avoid taking technical risks: Users may become bored or frustrated easily or lose track of what
they are doing when a system freezes or takes long to load. Additionally, facilitators in an MCU
are likely to stop using applications that do not consistently work due to a sense of time pressure.
Pre-load content rather than depending on internet access, and use well-established applications
rather than beta versions. When technical issues are unavoidable, offer an easy way to switch to a

working application.

Avoid interruptions: Screens should not popup during use, as this can cause an interruption that
makes it difficult for a user to remember what they had been doing. Instead, overlay text over a

blurred background so the user does not become disoriented.

Employ consistency across and within applications: Users with CI are able to learn, but can
have significant difficulty changing modes of interaction. Use consistent elements and
interactions (e.g. if most applications use the touchscreen, do not require a mouse for another

application).

Additional opportunities
Enable remote asynchronous content loading: Allow people such as family members to load

content remotely and asynchronously for additional opportunities for interaction with family.

Embed additional information and interactions in applications: Users may seek out
additional ways to learn or interact with applications. Provide additional opportunities for
interaction (e.g. make images in slideshows clickable). However, some users may find additional
opportunities confusing, especially if the application has an overarching goal (such as a game);
consider an alternative mode with additional interaction opportunities where the goal of the

application is less important.

SPECIFIC APPLICATIONS

Specific Applications 1: Games
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Evaluating Gameplay
Keep feedback neutral to positive: Users with CI may misestimate their abilities and become
distressed if they receive low scores. If scores are needed to monitor progress, store them where
they can be retrieved by the facilitator instead of showing that percentage at the time of play.
Another way to minimize failure is utilizing an avatar; that way it is the avatar doing something

wrong, not the user.

Employ positive feedback: The system should demonstrate enthusiasm when the user has
succeeded. Varying feedback (more points resulting in louder cheering) can help the user
identify what actions are more successful. If a user is not successful, use encouraging feedback

(such as “You’re almost there!”).

Elucidate scoring and why a user’s input is correct/incorrect: Avoid games with complex
scoring (e.g. a game where different arrangements of icons lead to varying amounts of points,
such as a slot machine). Additionally, users may wish to know why an answer was wrong,

especially with facts from everyday life (such as trivia).

Difficulty

Involve challenge: Though there is sometimes a focus on 'failure-free' design for people with CI,
games without goals can be perceived as boring (e.g. a game where the goal is to tap shapes on
the screen). Casino-style games, where success or failure is dependent on chance, can be

especially engaging.

Determine appropriate difficulty levels: An MCU will have people with varying levels of
cognitive ability, and users’ cognition will fluctuate due to various factors throughout the day.
Approaches to finding the correct difficulty level include having a learning system automatically
adjust to find an appropriate level of difficulty and allowing a facilitator to select a difficulty
level ahead of time. Avoid setting the difficulty at the time of play, as users with CI may

misestimate their abilities significantly.

Scaffolding
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Reduce need for memory of past actions: Do not rely on users to remember previous guesses,
even those made seconds before (e.g. in a game like “Family Feud”, list previously guessed

words).

Provide example round: Users with difficulty understanding written instructions may
appreciate experimenting with a game without 'keeping score' or viewing a virtual user playing a

round.

Utilize clues: Assist users by providing clues or scaffolding guesses to provide guidance and

support. One way of doing so is using an additional medium (e.g. pictures in addition to words).

Provide secondary information: Audible cues are an especially effective way to provide this

type of information (e.g. a sound when a puzzle piece clicks into place).

Recap: Users with CI may forget what action they had just made in a game. Consider providing

information about the previous action (e.g. “Correct! Scissors can cut paper!”).

Types of games
Include games that do focus on CI: Users may be aware that they are not able to play certain
games as well as they think they should. Games that require creativity may place a user and

facilitator on equal footing (as opposed to a game alphabetizing words).

Promote collaboration: Seek games that encourage collaboration between facilitators and a

single user, as well as between facilitators and a group of users.

Error Avoidance
Consider allowing error correction: Users may wish to correct errors to feel a sense of having

learned.

Support synonyms: In word games, systems should accept similar words as users with CI may

have an especially difficult time coming up with the exact right word.
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Avoid cascading errors: Games should not rely on prior steps being correct (e.g. crossword

puzzles).

Make things work the way they work in the real world: Users may bring in notions of how
things should work from real life and have a hard time remembering the alternate way the game
words (e.g. users may have difficulty understanding that puzzle pieces cannot rotate in a puzzle

game).

Minimize number of steps: Added steps increase complexity and likelihood of error. Aim for

one to two steps by avoiding steps like confirming choices (instead offer ‘back’ buttons).

Additional Features of Games
Provide pause: Provide users or facilitators with a way to pause a game. This is especially

important when a system is used in an MCU and staff must interact with users during system use.

Show how many questions or items are left in a game: Providing information about how

much is left may help users decide if they wish to keep going or do something else.

Specific Applications 2: Reminiscence Media and Other Media

Media Content
Utilize mysterious content: Content that leaves room for imagination (e.g. a picture that shows
a group of people having some type of party) can place users with CI on equal footing with

facilitators, create opportunities for conversation, and encourage 'figuring it out' together.

Utilize CI-friendly question types: If reminiscence media includes questions, avoid fact-based
questions (e.g. ‘What are your sisters’ names’) and yes or no questions (e.g. ‘Do you have
sisters’). Instead, use questions that encourage discussion (e.g. "What was it like growing up

with sisters?).
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Be aware that not all memories are good memories: For example, reminiscence materials may
focus on wartime, but some users will have negative memories of this period. Even seemingly

innocuous material can trigger distress; have a facilitator on hand to comfort users.

Length and Timing
Include highlight or shorter clips: Longer media (~20 minutes) may be appropriate for group

use, but short highlight reels (30-60 seconds) may be more useful in a one-on-one setting.

Avoid intros: Sequences that play at the beginning may cause confusion in users (who may

think they have seen a certain video if the intro is the same as a video they have seen).

Consider repetition: Having media repeat may help bring out new memories or allow a user to
embellish a story. However, this may be inappropriate for some users or facilitators tire of

content.

Provide control of timing of media: Allowing control of playback speed and a skip function
will allow more talk about evocative media and less about uninteresting media (e.g. in a

slideshow).
Consider autoplay or continuous content: Autoplay or scrolling content reduces the numbers
of steps required. Consider an interface that gives the user/facilitator time to exit, then plays the

next segment.

Additional Features

Consider previews: Clearly marked previews of content can help users decide what to choose.

Use ad blockers: Much free and internet content have advertisements designed to draw

attention. These are likely to distract users with CI, which affect the ability to direct attention.

NAVIGATION



120
Access to Applications
Include multiple methods of access: Free exploration (e.g. via categories of applications) is
suitable when users are navigating, though staff may prefer a search function to find a specific

application.

Provide intuitive way to exit: Make it easy and obvious how to exit out of an application.

Make it easy to switch within an application: For applications with a variety of content (e.g. a

casino application with several slot machines), allow users to switch content with ease.

Presentation of Applications
Provide a way to easily hide applications: Users may forget that they did not like an
application and repeatedly attempt to use it. Provide an intuitive way to hide the application

during use.

Present a subset of the available options: A large body of applications and content can provide
novelty, meet diverse needs, and give users choices. However, users with CI have difficulty
choosing between options. Ways to reduce the number of options yet offer choices include
allowing facilitators to customize user profiles with favorite applications, or using a learning
system that finds content similar to favorites. Consider introducing random content occasionally

to discover unexpected interests.

Avoid many layers: Multiple sub-folders may cause confusion for a user. Limit to 1-2 layers.

Make it clear where users are within they system (e.g. utilize breadcrumbs).
Include history of enjoyment: Users with CI will often not remember if they enjoyed an
application. Allow users or facilitators to note enjoyment and have this information affect which

applications appear.

Interactive Elements and Icons
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Use icons that precisely represent the application or content: Users may assume that icons
represent an application (that clicking on a dog image will lead to a dog picture, not a dog

puzzle).

Make interactive elements obvious, large, and far apart: Make interactive elements large and

far apart (at least 17) so users are unlikely to tap the wrong one accidentally.

Have different types of touches register: Given users’ likely physical impairments, permit
touches that are short or long, as well as double taps, taps with multiple fingers, and touches with

tremor.

Clarify what is interactive: Users may have difficulty distinguishing between interactive and

non-interactive elements, especially for interactive images (e.g. images that link to videos).

Make it clear whether an action was completed: Users may otherwise not realize when their

touch isn't registered on a system.

Touchscreen
Do not make it necessary to use the mouse: As the mouse requires coordinated activities

(clicking and dragging) it may be more difficult for users than a touch screen.

Simplify scrolling: A touchscreen scroll bar may be easier to use than dragging a page up or

down.
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