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ABSTRACT
Background
Involving people with dementia in research is not self-evident. Inclusion of people
with dementia in the development process of user-friendly, supportive IT applications may be especially useful to improve the quality of these applications and
may be beneficial to the person with dementia. The aim of this study was to gain
insight into the involvement of people with dementia in developing supportive IT
applications. The focus of involvement was on phase, methods, role and impact
on the quality of the IT application and on the person with dementia.
Method
A systematic search was undertaken using Cochrane Library, PubMED, PsycInfo,
EMBASE, and CINAHL. Publications were selected using the following inclusion
criteria: publications had to address a development process of an IT application
involving people with dementia. The BMJ checklist was used to assess the quality
of the included publications.
Results
Twenty-six publications relating to 15 IT programs met the inclusion criteria. People with dementia were mainly involved in the exploratory and technical development phases. The methods most frequently used to involve the participants were
interviews, observations and usability try-outs. In most studies, participants were
objects of study and informants. People with dementia provided useful feedback
and gave valuable recommendations for researchers and designers regarding
the development of user-friendly, supportive, IT applications. Involvement in all
phases may have empowering effects on people with dementia.
Conclusion
To develop valuable, user-friendly, supportive IT applications that increase the
quality of life of people with dementia involvement in all phases of the development process is of great importance.
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1. INTRODUCTION
Dementia is a progressive disease that affects not only the patients, but also their
relatives. It has been predicted that worldwide the number of people with dementia
will increase from 66 million in 2030 to 115 million in 2050 (Ferri et al., 2005; Prince
et al., 2011). This will increase the pressure on healthcare systems. Policy-makers
emphasize the importance of autonomy and self- management of both the patients
and their relatives. It will be necessary for more patients with dementia to remain
in the home environment, while nursing homes will have to care for more people in
advanced stages of dementia. Thus, smart and creative solutions focusing on preservation of autonomy, self-management, and well-being are needed to support these
patients living in the community or care institutions and their relatives. Policy-makers and researchers often see information technology (IT) applications as promising
solutions in this area (Dutch Ministery of Health et al., 2010; Magnusson et al., 2004;
Schippers, 2012; WHO and ADI, 2012).
In the last decade, designers and researchers have developed many digital applications to support people with dementia and their formal and informal caregivers.
Magnusson et al. (2004) gave an overview of existing supportive IT applications for
frail older people including persons with dementia. Lauriks et al. (2007) presented an
overview of helpful IT applications for people with dementia in their review. The main
areas in which IT applications have been developed are: reminding (e.g. prompting
devices), social contact (e.g. reminiscence tools and picture dialling), safety (e.g.
tracking devices), daily activities (e.g. music players).
People with dementia often do not use new IT applications because they do not
match their needs and capacities: many applications are too difficult to use, contain
too many functions, and are not attractive (Hanson et al., 2007). These shortcomings may be due to the poor involvement of people with dementia in development
processes of IT applications. Their voice is often ignored (Savitch, 2006; Wilkinson,
2002). Researchers, designers and clinicians focus mainly on caregivers because of
the increasing cognitive impairment and frailty of people with dementia.
Exclusion of people with dementia in research may strengthen the stigma attached
to dementia (Vernooij-Dassen et al., 2005; Werner and Heinik, 2008). Involvement of
people with dementia in development processes may be a way of decreasing stigmatization. Furthermore, such involvement is suggested to increase their autonomy and
empowerment, (Cubit, 2010; Hellström, 2007; Nygård, 2006).
Research shows that people with dementia can express their preferences consistently, even in an advanced stage of dementia (Whitlatch, 2009). Their participation in
developing supportive IT applications may facilitate the usability and effectiveness
of the applications.
Although various digital applications have been developed to support people with
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dementia and their caregivers, an inventory of their involvement and an overview
of involvement methods and the impact of their involvement on the IT application
and on the person are lacking. Such an inventory and overview may be useful to
researchers, designers and clinicians of such applications. This systematic review
aims to provide insight into the involvement of people with dementia in developing
supportive IT applications. We consider four research questions:
1. In what phase of development of IT applications are people with dementia involved?
2. Which methods are used to involve them in subsequent phases of the development?
3. What specific role do they have in the development?
4. What is the impact of their involvement on the quality of the IT application and
on the person with dementia?

2. METHODS
2.1 Search strategy
We systematically searched the Cochrane library, PubMed, PsycInfo, EMBASE, and
CINAHL databases. Quantitative, qualitative, and mixed-method publications in all
languages with no restriction of date of publication were included up to July 2011. To
identify relevant publications, our search was based on three categories key words:
‘dementia’, ‘IT application’ and ‘involvement’. Each category was explored for synonyms to find relevant key words (Mesh, Thesaurus and Tree) and resulted in a search
string. We started in PubMed and translated the search strings to the other databases. The appendix shows the complete search string in PubMed. We also cross-referenced reference lists of the included publications (backward and forward).

2.2 Selection of publications
For inclusion, the publications had to focus on the development of a computer application involving people with dementia, irrespective of the type or stage of dementia.
Two researchers (MS and MH) independently screened the collected publications, by
title, abstract, and full text respectively. Any discrepancy by researchers regarding
inclusion were resolved by discussion.
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2.3 Quality assessment of the publications
The BMJ checklist for qualitative research (www.bmj.com) was used to assess the quality of the publications on studies with a qualitative approach. No suitable checklist was
available to assess the publications with a descriptive, quantitative, and mixed-method
approach. Because most of the criteria of the BMJ checklist contain generic characteristics and address basic principles of reporting research (e.g. explication of theoretical
framework and methods used, clearly described sampling strategy) we decided to also
assess the quality of these publications with the BMJ checklist. MS and MH assessed the
included publications independently. They rated publications that matched the quality
criteria of the checklist as fulfilled (+), not fulfilled (-) and unknown (u) if the criterion was not
described in the publication. Discrepancies were discussed until consensus was reached.

2.4 Analysis
MS and MH drew up an inventory of the characteristics of the publications focusing
on the following research characteristics: type, quality, method of the study and type
of IT application. The involvement characteristics described the participating people
with dementia, the phase in which they were involved; the methods used to involve
them; their role; and the impact of their involvement on the IT application and on the
person with dementia. Analyses focused on these involvement characteristics.

2.4.1 Phases of the development involving people with dementia
We used Brender’s classification (2006) to assess the development phases in which
people with dementia were involved and to compare the phases of involvement of
these effectively. The four development phases were the explorative, technical developmental, adaptation, and evolution phases:
1. The explorative phase consists of the analysis and planning phase along with
the feasibility of realization. This phase ends with a user requirement specification.
2. The technical development focuses on technical requirements: whether the ITbased solution can be used in everyday operations. Assessment activities in this
phase have an experimental character and are not assessed in real-life conditions.
3. In the adaptation phase (including the pilot phase), when the IT-based solution is
put into daily operation, activities focus on extensive adaptations of the IT system.
Errors, omissions, and shortcomings of the system (e.g. cognitive and ergonomic
aspects) have to be identified to achieve a stable situation.
4. The evolution phase starts when the IT-based solution is in a stable condition
and most important problems have been solved. In this phase new developments
are initiated and any effects and impacts of the IT-based solution are measured.
This phase ends when the IT-based solution is replaced by another one.
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2.4.2 Methods used to involve people with dementia in different
phases of the development
Our inventory of the methods used to involve people with dementia in the different
phases of development was also based on Brender (2006) describing the involvement
methods associated with each phase.

2.4.3 Role of people with dementia in the development
To assess the role of people with dementia, we developed a classification based on
Steen (2008). Users participate in development processes in various roles, depending on the goals of the researchers. User roles are classified as: objects, informants,
and co-designers or partners (Steen, 2008). When users are the object of study, researchers focus on observing what people do to understand the users’ implicit and
nonverbal needs. In the second role, where users are the subjects of study or reactive
informants, researchers are interested in what people say about the application. Interviews and focus groups are used as methods of gaining information from people.
The third role, in which users participate as co-designers and partners in their role as
consumers, enables users to cooperate creatively with researchers and designers in
all phases of development.

2.4.4 Impact of involving people with dementia in the development
As there was no valid classification of the impact of involvement on the IT application
at hand we used the descriptions of this impact that were provided in the studies
included. The descriptions were subdivided in; impact on the quality of the IT application and on the person with dementia.
To gain insight into the impact of involving people with dementia on the quality
of the IT application we made an inventory of aspects of the IT application reported
on in the included studies on which people with dementia gave their feedback (e.g.
interface, user-friendliness, effects and accessibility).
To analyse the impact of involvement on people with dementia as persons we
extracted possible effects, positive ones as well as negative ones (e.g. increased feelings of well-being) from the included studies.
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3. RESULTS
The search strategy resulted in 893 potentially relevant citations (Figure 1). Screening
of titles, abstracts, and full texts resulted in 19 publications that met the inclusion
criteria. Additional hand-searching of the references of these publications identified
another seven relevant papers. We included a total of 26 papers (related to 15 IT programs) published between 2003 and 2010. The most frequent reasons for exclusion
were the involvement of others than people with dementia and the absence of a
developmental process for an IT application.

2
3.1 Description of the studies
Of the included 26 publications 16 publications used a qualitative approach; four used
a quantitative one; whereas six use a mixed-method one. The publications described
a variety of developed IT applications: interaction tools, conversation aid, supportive
system, tracking devices, music tools, activities of daily living and support at home.
In four papers (related to two IT programs), the tool was unknown at the start of the
project (Meiland et al., 2010; Meiland et al., 2007; Nugent et al., 2007; Sixsmith et al.,
2007b). The tool to be developed was derived from an inventory of needs (Table 1).
As the IT applications varied, so did their aims: the tools were used to gather customized information, to get insight into personal needs, to give pleasure, to support
interaction and communication, to increase autonomy, to test and evaluate the tool,
to improve the device, and to improve the quality of life (Table 1).
People with mild dementia were most often involved: they participated in 12 publications. People with moderate dementia participated in 10 publications mostly in
combination with involvement of people with mild dementia. The phase of dementia
was often measured with the Mini-Mental State Examination (MMSE). Seven publications did not mention any classification at all. Two publications (one IT program) did
not consider classification relevant, although the MMSE score was known (Sixsmith
et al., 2007a; Sixsmith et al., 2007b). None of the publications focused exclusively on
the involvement of people with severe dementia (Table 1).The methodological quality
of the 26 publications was modest (Table 2).

3.2 Phases of the development involving people with dementia
Most publications involved people with dementia in the first two phases: 13 publications involved them in the explorative phase to identify user needs and 11 publications in the technical development phase by having them use the device. In this way,
researchers gathered information about technical problems, deficiencies, omissions,
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and obstacles to improve the system. Only three publications involved people
with dementia in the adaptation phase (Astell et al., 2007; Hanson et al., 2007;
Riley et al., 2009), whereas none of the publications involved them in the evolution
phase (Table 3).

3.3 Methods used to involve people with dementia in different phases
of the development
The different phases in the development of IT applications showed different methods
for collecting data: interviews were used, mostly to identify needs and to assess
user satisfaction; usability research was conducted to assess user friendliness. Other methods used were observations, focus groups, workshops, questionnaires and
self-assessments often combined with video records and audio records. All publications described two or more methods of collecting data. The publications described
no standardized measure or protocol regarding the involvement of people with dementia (Table 3).

3.4 Role of people with dementia in the development
Although people with dementia were involved in all publications, their role differed
depending on the aim of researchers. In most publications people with dementia
were involved as object of study or informant; researchers were interested in information related to their research questions rather than in the effects of participation
of people with dementia. In two publications researchers were also interested in the
impact of participation of people with dementia on their well-being. It is striking that
these researchers involved people with dementia as co-designers (Hanson et al.,
2007; Robinson et al., 2009) (Table 4).

3.5 Impact of involving people with dementia in the development
3.5.1 Impact on quality of IT application
Depending on the methods used and their role, people with dementia gave their opinion, feedback, and useful comments: recommendations to researchers and designers
to develop or improve the device. The feedback addressed various aspects of the
development. The end users had problems with the interface: the screen was too
small (Davies et al., 2009), the touch screen was too difficult (Topo et al., 2004) and
the language used was too difficult (Riley et al., 2009). Two publications mentioned
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the importance of personalization to end users such as a private section on websites
(Bewernitz et al., 2009; Nugent et al., 2008).
In one publication involvement of people with dementia even resulted in the development of two new individualized devices, because the end users did not like the
size, colour, and design of the first developed IT applications (Robinson et al., 2009).

3.5.2 Impact on the person with dementia
Most publications did not ask the question of impact on the person of dementia
explicitly. No study reported negative effects. Publications focussing on involving
people with dementia in the developing process emphasized the importance of
their feedback as well as the impact on people with dementia as persons. These
researchers noticed “empowerment effects in an increased feeling of well-being and
an enhanced sense of control” as results of participation of persons with dementia
in the research. The participants enjoyed the involvement, were enthusiastic about
technology design and were happy to learn a new skill (Astell et al., 2009; Astell et al.,
2010; Hanson et al., 2007; Robinson et al., 2009). One publication mentioned how involvement in the development enabled people with dementia to participate as equal
partners (Astell et al., 2009).

4. DISCUSSION
This review studied the research literature concerning the involvement of people
with dementia in developing supportive IT applications. From a list of 893 potentially
relevant citations, only 26 publications of modest quality related to 15 IT programs
could be selected. In most of these studies involvement of people with dementia was
limited to the first phases of the development process, although more recent studies
seem to intensify and extend the involvement to the later phases.
Results show that people with dementia were most often involved in the explorative and technical development phases while interviews, observations, and usability
were the most used methods. Researchers were mostly interested in information
regarding their research questions and therefore people with dementia were most
often involved in the development in the role of ‘object of study’ and ‘informant’.
Their involvement improved the usefulness and acceptability of the device. Most researchers and designers of the 26 studies acknowledge the importance of involving
people with dementia, although their view of when to involve them varied.
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4.1 Possible reasons for lack of involvement of people with dementia
The distress of people with dementia when devices do not work is an often described
phenomenon. For this reason, some researchers did not involve them until the prototype of the device had evolved into a fairly advanced version. They were afraid that the
first versions of the prototype could distress people with dementia if they used these
IT applications still being in their infancy (Orpwood et al., 2007; Riley et al., 2009). Other
researchers, however, did not observe any such distress (Hanson et al., 2007; Robinson
et al., 2009). The lack of involvement of people with dementia in application development may be partly due to this phenomenon of anticipated distress. Despite the possibility of distress, many respondents of the included studies enjoyed participating in
the research, and their well-being seemed to increase. This confirms the assertions of
Whitlatch and Menne (2009), Savitch and Zaphiris (2006), Hellström (2007) and Nygård
(2006) concerning the importance of involving people with dementia in research.
Another factor hampering the involvement of people with dementia is their increasing cognitive impairment and frailty (Whitlatch, 2009). Several of the included researchers give recommendations to overcome these barriers; e.g. prioritize the well-being of
participants, allow ample time, provide active and continuous support, and provide a
satisfactory location for meetings. It is recommended to adapt procedures to the capacities and experiences of this target group (Hanson et al., 2007; Riley et al., 2009; Topo
et al., 2004). The findings of this review suggest that cognitive impairment is no reason to exclude people with dementia from research. Nevertheless, ethical aspects and
considerations are important when involving persons with dementia in development
processes because of their vulnerability. A careful design is a conditio sine qua non.
The limited involvement of people with dementia in research may also be due to
the stigma attached to dementia. Werner and Heinik (2008) report high levels of structural discrimination. Vernooij-Dassen and colleagues (2005) highlight the effect of the
dementia-related stigma on professionals which resulted in delayed diagnosis and pessimism about prognosis. This professional attitude may also have led researchers to
think that people with dementia may be incapable of contributing to the development
of IT applications. This review shows that involvement of people with dementia in the
development of IT applications contributes to the quality of the IT application and may
have empowering effects on people with dementia . Therefore, involving them in developing supportive IT applications may help reduce the stigma that adheres to dementia.
Our findings may increase the optimism about the capacities of people with dementia. Recently, several authors have described the learning potential of people with
dementia (Dechamps et al., 2011; van Halteren-van Tilborg et al., 2007; van Tilborg et
al., 2011). Whereas Riley and colleagues (2009) mention the “inability of people with
dementia to learn new skills” other researchers conclude the opposite: there were
empowering effects on people with dementia who were happy to learn a new skill
(Freeman et al., 2005; Hanson et al., 2007; Magnusson et al., 2004).
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4.2 Methodological strengths and limitations
This review has some methodological limitations. There was no suitable tool for assessing the quantitative and mixed-method publications. Therefore, we assessed all
publications (qualitative, quantitative, and mixed method) with the BMJ checklist for
qualitative research. The availability of an adequate checklist assessing quantitative
aspects of these publications would have led to more detailed feedback regarding
the quality of these publications. However, the current evaluation of the quality of
the publications seems to be valid given the generic characteristics of most criteria
of the BMJ checklist. It provided an adequate insight into the quality of the included
publications.
The data on the impact of involvement of people with dementia on the IT application and on the person with dementia were of limited quality. We recommend that
future research incorporates research questions addressing these topics explicitly
and uses adequate measures in systematic research.
The strength of this review lies in the rigor achieved in reviewing the data. This
includes: (i) the extensive search of five databases and a complementary hand search
of relevant and included publications, (ii) the absence of restrictions regarding language and year of publication, (iii) the independent reviewing of two researchers, and
(iv) the use of a standard method to assess the quality of the papers.

4.3 Practical implications
Some practical implications can be noted. In this review, we found that people with dementia were involved in varying degrees in the development of IT applications. Researchers who were interested in and focused on involving them discussed the subject most
positively and explicitly during the whole development trajectory (Hanson et al., 2007; Robinson et al., 2009). The publications of these researchers were the only ones that involved
people with dementia as co-designers. This may be of interest for future studies.
Researchers and designers are advised to elaborate on how they want to involve
people with dementia in the development of supportive IT applications. They should
decide in advance on the role of people with dementia: object of study, informant,
or co-designer because involvement of persons with dementia in research leads to
better attuned IT applications.
Furthermore, our study shows that designers may do well to take into account regular consumer matters such as the design, colour, and size to increase the usefulness
and acceptability of IT applications. In choosing an IT application clinicians may consider whether and how persons with dementia were involved in the development process.
Furthermore, they may want to know whether the stage of dementia of people with
dementia involved in the development process matches with the stage of dementia
of the users of the IT application in clinicians’ practices. Problems in the implementa37
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tion of a tool may be due to the fact that persons with dementia were not adequately
involved in the development process. Involvement of persons with dementia in the
development process should be an important criterion for clinicians when choosing
an IT application.

5. CONCLUSION
Involving people with dementia in developing supportive IT applications is a limited
and fairly recent phenomenon. People with dementia were most often involved in
the explorative and technical development phases. Only a few publications described
their involvement in all stages of development (research question 1). Interviews,
observations, and usability were the most used methods, and all studies combined
two or more methods (research question 2). People with dementia were most often
involved in the development in the role of ‘object of study’ and ‘informant’ (research
question 3). Their involvement improved the usefulness and acceptability of the
device and may have empowering effects (research question 4). The results of this
review suggest that people with dementia can participate in research and provide
useful feedback on IT applications. In future research we expect more involvement of
people with dementia in all development phases of IT applications.
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Figure 1. Flowchart of the search strategy
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CIRCA (Computer Interactive
Reminiscence and
Communication AID)

2. Astell et al. 2007

ACTION (Assisting
Carers using
Telematics Interventions to meet Older
persons Needs)

1. Hanson et al. 2007

Author
Project

Publication

Aim
To support and facilitate communication
and interaction between people with
dementia and caregivers.

Tool
CIRCA: prompting device

Aim
To provide people with dementia (living
at home) and their family caregivers with
early information, education and support.
ACTION helps families to use technology,
improve family caregiving skills and
caregiver confidence, and reduce social
isolation for participant families.

Tool
The ACTION ‘Living with Dementia’ multi
media education and support program (the
Life Story Book, the Diary, the family Tree).

IT application and aim
of IT application

Table 1. Main characteristics of included publications

11 persons with dementia were recruited.
Age between 65-95. 6 female, 5 male.
MMSE scores between 9-23. Each person
with dementia was paired to a caregiver
and they participated as dyads.

Development group (user needs phase
and development phase): 7 persons with
dementia (4 men, 3 women aged 68-81,
living at home). Confirmed diagnosis of
dementia. MMSE score 20 and above, 65
years and older.
Test groups (verification phase): 19
persons with dementia, MMSE >25,
confirmed diagnosis of dementia, 60
years and older.

Main characteristics of
people with dementia

Observations during sessions
Interviews afterwards
Post-study interviews with caregivers.

Quantitative study (results are quantified)

Identifying user needs: Discussion groups,
tape recorded, subsequently videotaped.
Development phase: Reviewing sectionsw
of the multimedia program. Reviewing
computer-based memory training
exercises. Computer training sessions at
the university.
Verification phase: 5 groups of people with
dementia and their partners/significant
others tested the whole program by
completed a 12 week support program.
In depth interviews with people with
dementia and relatives prior to start of 12
week program.

Qualitative study

Research method

0

6

Quality
of study:
with BMJ
checklist
Numbers
of fulfilled
rated
criteria
(0-12)
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Living in the Moment and CIRCA

5. Alm et al. 2009

CIRCA

4. Astell et al. 2010

CIRCA

3. Astell et al. 2009

Tool
Living in the Moment
Interactive entertainment (virtual environments; activities; games)
ExPress Play (music tool to compose
music)
CIRCA
Conversation prompt: hypermedia structure with reminiscence material as content,
accessible via a touch screen

Aim
To support and promote communication
between people with dementia and
caregivers.

Tool
CIRCA: prompting device

Aim
CIRCA: to encourage interactions between
a person with dementia and a caregiver
(to extend social contacts) and encourage
mutual respect.
Living in the Moment: To develop computer games responsive and appropriate
to the needs of person with dementia to
enable them to experience flow.

Tool
CIRCA: An interactive multimedia computer system
Living in the Moment: Enjoyable computer
games

Interactive entertainment (virtual
environments; activities; games): 5
persons with dementia (3 female, 2 male)
at a day care centre. Virtual activities and
games were initial tested with 5 persons
with dementia (3 female and 2 male) to
detect problems in an early stage. Trying
out technical sketches of all prototypes
was done by 12 persons with dementia (7
female, 5 male) in a day care centre.

11 persons with dementia (6 female, 5
male) all meeting the NINCDS-ADRDA
criteria for probable Alzheimer’s Disease,
recruited form a number of day care and
residential facilities. Mean age 83.5 years.
MMSE score 23 (mild) to 9 (severe).

CIRCA: not described.
Living in the Moment: 5 persons with
dementia explored 3 different initial
environments. 18 persona with dementia
were involved in the game painting a
vase. None of them were computer users.

Interactive entertainment (virtual environments; activities; games):
Discussions with professionals working
with people with dementia. People with
dementia tried out a variety of prototype
interfaces which interface would worked
best. Professionals working with people
with dementia tried them out and gave
feedback. Interviews with people with
dementia after using the virtual environment. Testing the prompting by

Qualitative study

Observations during sessions
Interviews afterwards
Post-study interviews with caregivers.

Quantitative study (results are quantified)

CIRCA:
Post-session interviews with caregivers.
Living in the Moment:
Usability tests.
Observations of persona with dementia
while working with different versions of
software.
Interviews with persona with dementia
with a simple questionnaire after using the
device.

Qualitative study

3

8

1

Involving people with dementia in IT development: a systematic review

2

41

42

COACH (Cognitive
Orthosis for Assisting aCtivities in the
Home)

7. Mihailididis et al.
2004

Living in the
Moment

6. Astell et al. 2006

Aim
To assist people with dementia complete
their ADL task with less dependence on a
caregiver.

Tool
COACH: prototype of an intelligent computerized device for person with dementia
to help them with hand washing.

Aim
To offer creative interventions for people
with dementia to access self-generated
activities which are safe and enjoyable.

Tool
Three virtual environments for users to
navigate: environments to explore: garden,
museum, pub

Aim
Living in the Moment
Interactive entertainment (virtual
environments; activities; games): having
entertainment
ExPress Play (music tool): being creative.
To support failure free musical composition.
CIRCA
Conversation prompt: enjoying a conversation

9 persons with dementia (6 moderate, 3
severe), MMSE <20 , clinical diagnosis of
dementia. All people with dementia were
male war veterans, living at long-term
care and cognitive support units at
Sunnybrook and Women’s College Health
Sciences Centre (SWCHSC) in Toronto,
Canada. Require assistance from a
caregiver for one or more hand washing
steps. The study started with 10 person
with dementia, but 1 person with dementia (moderate stage of dementia) was
removed from study because he refused
to participate and became aggressive.

5 persons with dementia (3 female, 2
male).

ExPress Play (music tool): 25 persons
with dementia
Conversation prompt: not described
(in preliminary study 40 persons with
dementia were involved in determine
content)

Trials with 10 persons with dementia.
Observations and a new functional
assessment score (FAS).
Usability test for 60 days (within 12 weeks)
for each participant.

Quantitative study

Pilot study I (dementia professionals):
Brief questionnaire about the virtual
environment after the user had finished.
Pilot study II (person with dementia):
Interviews after the user had finished.

Mixed methods study

leaving the users alone with the system
after starting it. Activities of users were
followed by a video camera.
ExPress Play (music tool):
Usability tests by people with dementia
over a number of days. All sessions were
video taped. After the sessions they were
asked if they enjoyed using the device.
Conversation prompt:
Video recording sessions of interaction
between people with dementia and
caregivers.
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COGKNOW

10. Meiland et al.
2007

COGKNOW

9. Hettinga et al.
2009

COGKNOW

8. Davies et al. 2009

Aim
To get insight into the needs of people
with dementia to in order to develop a first
prototype. All activities focused on

Tool
Unknown. Depends on needs assessment
analysis people with dementia. Individual
workshops and interviews with people
with dementia, informal caregivers and
professional caregivers.

Aim
To test a navigation device as a preparation for a large scale field test for
COGKNOW project.

Tool
Portable navigation device (adapted
TomTom version) in ecological setting.

Aim
Offering a unified cognitive solution that
could deliver a plethora of services for
people with dementia. Overall: Patient
empowerment, greater autonomy, enhance
quality of life of people with dementia.
Solution will offer benefits to both formal
and informal caregivers by relieving them
of certain routine tasks. Duringevaluation
phase: assess user friendliness and usefulness of stationary and mobile devices.

Tool
Stationary device with a touch screen and
a complementary mobile device also with
a touch screen display.

People with dementia suffering from Alzheimer’s disease, with mild to moderately
severe cognitive decline. Diagnosis (based
on DSM-IV-TR) and assessment (Global
Deterioration Scale) by a clinician (neurologist/psychiatrist/geriatrician) and program
coordinator at meeting centers. People
with dementia chosen from clinic or meeting centre for people with dementia at the
3 different test sites. In each city 6 persons
with dementia with their caregivers

4 persons with dementia, 55 years or
older, MMSE 17-25. People with dementia
were able to walk normal speed.

17 persons with dementia, moderate
cognitive decline/moderately severe
cognitive decline. People with dementia
were recruited from memory clinics and
meeting centers for people with dementia
(mild). Diagnosis (based on DSM-IV-TR)
and assessment (Global Deterioration
Scale) by a clinician.

Workshops and interviews with people
with dementia, their informal caregivers
and professional caregivers.

Qualitative study

10 walking sessions were held. Instructions were given via the Wizard of Oz
method.
Interviews mid-route and afterwards.
Video records.

Mixed methods study

Series of workshops and interviews with
people with dementia and their caregivers.
Interviews with people with dementia and
caregiver for background information

Qualitative study

5

7

5
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COGKNOW

12. Nugent et al.
2007

COGKNOW

11. Meiland et al.
2010

Aim
Described in general project terms. Aim
of ICT solutions is to provide people with
dementia the ability to have a greater
actual and perceived autonomy and
improve quality of life.

Tool
Described in general project terms. 4
identified areas within ICT solutions will
be offered.

Aim
To develop ICT solutions based on (unmet)
needs of people with dementia.

Tool
Unknown. Inventory of needs (by
workshops and interviews) of people with
dementia (mild) and ICT solutions (four
areas: reminding, social contact, activities,
feelings of safety).

the development of a really user-friendly
application.

Needs: 17 persons with mild dementia.
No further description. During the evaluation phase 16 persons with dementia
were involved.

People with dementia suffering from
Alzheimer’s disease, with mild to
moderately severe cognitive decline.
Diagnosis (based on DSM-IV-TR) and
assessment (Global Deterioration Scale)
by a clinician (neurologist/psychiatrist/
geriatrician) and program coordinator at
meeting centers. People with dementia
chosen from clinic or meeting centre for
people with dementia at the 3 different
test sites. In each city 6 persons with
dementia with their caregivers were
recruited, age 56-86. Amsterdam 6
persons with dementia (3 female, 3
male), Belfast 6 persons with dementia
(5 female, 1 male). Only in Lulea 5
persons with dementia (3 female, 2
male) participated. In total 17 persons
with dementia participated.

were recruited, age 56-86. Only in Lulea 5
persons with dementia participated. In total 17 person with dementia participated.

Workshops and interviews.

Qualitative study

Workshops and (standardized) interviews
(both audio taped) with people with
dementia, their informal caregivers and
professional caregivers.
Camberwell Assessment of Need for the
Elderly (CANE) was used for inventory of
needs.
Experienced Autonomy list (conducted for
this purpose, and Quality of Life (QpL-AD).

Qualitative study

0

11

Chapter 2

INDEPENDENT

15. Orpwood et al.
2007

ENABLE

14. Topo et al. 2004

COGKNOW

13. Nugent et al.
2008

Tool
4 items of the (69 items) wish-list were
selected for development: access to music
(Music player), social isolation (Windowon-the-world), conversation prompting,
supporting sequences (when preparing meal,

Aim
Support well-being of people with
dementia, to stimulate them and give
them pleasure. Now assessing of the
ready-made individual PGs. Aim of PG
assessment was to find out whether the
program was used, whether it was useful
for the users and how it could be further
developed.

Tool
Picture Grammaphone (PG) Multimedia
program

Aim
To develop solutions that help aging
people with dementia (early stages) to experience greater autonomy and feelings of
empowerment and to enjoy and enhanced
quality of life.

Tool
Cognitive device including a stationary
device, mobile device, sensorized environment and a central server.

16 persons with dementia living at home,
10 persons with dementia living in care
homes. Early stage of dementia.
Music player: people with dementia in
care home settings in Sheffield and in
user’s homes in Liverpool.

28 persons with dementia, 5 at each of
the four care units participated. Severity
of dementia was assessed using the
MMSE and data were collected on possible dementia diagnosis. 5 persons with
dementia dropped out over 3 weeks. Of
the 23 remaining persons with dementia,
8 were male and 15 female. Age 61-90. 4
persons with dementia were English, 12
Finnish, 4 Irish and 3 Norwegian. 9 had
Alzheimer, 4 Vascular Dementia, 1 Lewy
Body, 2 other type of dementia and of 7
persons with dementia was no information available. MMSE of 8 persons with
dementia was not available, 2 persons
with dementia had severe, 5 moderate
and 8 had mild dementia.

17 persons with mild dementia. No
further description.

In depth interviews
Series of workshops (based on interviews).

Qualitative study

Staff members and people with dementia
filled in questionnaires about personal
and socio demographic items, relations,
functional ability.
T0: staff member described people with
dementia involvement in activities.
T1: phone call 1 week after installing PG
whether PG has been used.
T2: after 2 weeks all participants and staff
members were interviewed. People with
dementia were interviewed in front of the
PC.
T3: staff members were interviewed about
each individual user.
T4: interview of staff members about each
individual user 6 month after installing PG.

Mixed methods study

Three phased waterfall methodology.
3 sets of workshops were conducted at 3
sites

Qualitative study

3

9

1
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Tool
Technology ‘wish-list’

Aim
To elicit participant’s own perspective
as far as possible. The ‘wish-list’ gives
input to decide which technologies will be
developed.

INDEPENDENT

Aim
First prototype: To make the music player
as simple to use as possible. Second
prototype: to overcome problems with the
first prototype, simplify operation (no CD),
and provide a wide choice of music.

Tool
Development of an initial prototype of a
simple music player. Development of a
second prototype of the music player.

17. Sixsmith et al.
2007b

INDEPENDENT

16. Sixsmith et al.
2007a

Aim
Designing technology to support quality
of life.

making cup of tea, cleaning teeth etc).

26 persons with diagnosis of dementia.
Classification was avoided although
MMSE was used. 18 persons with
dementia were female, 8 were male.
Ages ranged from 62-96. 16 persons with
dementia lived at home, 10 lived in a
residential home. Wide range of cognitive
impairment within participant group.
Overall level of cognitive impairment was
less relevant than being able to articulate
thoughts and communicate effectively in
response to questions.

26 persons with dementia with received
diagnosis of dementia. Classification was
avoided although MMSE was used. 18
persons with dementia were female, 8
were male. Ages ranged from 62-96. 16
persons with dementia lived at home, 10
lived in a residential home. Wide range of
cognitive impairment within participant
group. Overall level of cognitive impairment was less relevant than being able
to articulate thoughts and communicate
effectively in response to questions.
Music player: not explicitly described.

Window-on-the-world: people with
dementia in care homes of day centers.
Conversation prompting: people with
dementia (numbers?).
Sequence support: person with dementia
(numbers?) and focus group discussions
with personal caregivers.

Semi structured interviews with people
with dementia.
Focus groups with formal caregivers, family caregivers and volunteers (associated
with participants from care homes).
Workshops with medical engineering, architecture, social gerontology, representatives from home care and residential care
providers, industry and user organizations.

Qualitative study

Semi structured interviews with people
with dementia.
Focus groups with formal caregivers, family caregivers and volunteers (associated
with participants from care homes).
Workshops with medical engineering, architecture, social gerontology, representatives from home care and residential care
providers, industry and user organizations.

Qualitative study

7

7

Chapter 2

Aim
Testing voluntary alarm (SOS button) and
the ‘geofencing’ (automatic alert when
person goes beyond a pre-set safety zone
predefined with the caregiver at the beginning of the test). Device should manage
wandering behaviour.

Tool
Machine-based prompting system/device.

TANDEM-RNTS

20. Bewernitz et al.
2009

Aim
To help people with dementia in the
completion of self-care tasks of varied
complexity.

Tool
Electronic tracking device

Aim
To facilitate independence for people with
dementia.
To include users of technology within the
design process.

Tool
Tracking devices. Special individual
designed devices: Runner’s armband and
physical notebook with tracking system
in it.

19. Faucounau et al.
2009

KITE (Keeping In
Touch Everyday)

18. Robinson et al.
2009

11 community-dwelling persons with
dementia (moderate), 7 female, 4 male.
MMSE 12-20. Including three persons
who also had effects of stroke.

Man, 84 years old, artist, living at home
with his spouse. Alzheimer’s disease in
moderate stage (MMSE 12-30). Lack of
creative thinking. Walking stimulates his
creative thinking but gets lost outdoors.

People with dementia recruited from
voluntary organizations (Alz Society and
Dementia Care Partnership) in northern
areas of the U.K. , living independently in
the community, alone or with caregivers.
Scoping stage: 5 focus groups (2 persons
with dementia, 2 caregivers, 1 mixed
group), 10 persons with dementia, 11
caregivers and 4 volunteers of Alzheimer’s Society.
Participatory design stage: 5 workshops
(2 persons with dementia. 1 caregiver, 2
mixed groups), 22 participants (12 persons
with dementia and 10 caregivers from
scoping stage and additional participants).
Prototype development stage: 4 meetings
with 2 persons with dementia and 1
caregiver.

Observations of people with dementia
while carrying out a task (49 trials)
prompted by the system (Wizard of Oz).
One question for people with dementia
after they ended the session.

Mixed methods study

Interviews with person with dementia and
caregiver about their needs and expectations.
Usability test dyad person with dementia/
caregiver
At the end of the testing period the dyad
gave their opinion.

Qualitative study

Focus groups (10 persons with dementia,
11 caregivers)
Workshops (22 participants)
Meetings (with 2 persons with dementia
and 1 caregiver).

Qualitative study

7

0

9
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23. Freeman et al.
2005

22. Flynn et al. 2003

21. Burns et al. 2008

Tool
2 ‘dummy’ websites: a set of web pages
in the Alzheimer’s Society standard format
and a set of web pages with the same
information but incorporating recommendations of a literature review.

Aim
To get insight into the navigational
capacities of people with dementia within a
virtual environment (in order to inform the
development of VR applications to enable
the development of virtual reality-based
cognitive assessment techniques, cognitive
rehabilitation strategies, and therapeutic
activity for dementia).

Tool
Virtual Reality application. Virtual environment of a large park. VR exercises by
people with dementia.

Aim
To capture the user’s preferences and take
them into consideration in configuring
target assistive technologies.

Tool
Home-PUI (Home Personalised User
Interface).

5 persons with dementia in the
early stage with a Alzheimer’s diagnosis,
MMSE 20-27. All were men, aged 57-72.
None of them had used Internet before.
Two of them had used the computer
before.

6 persons with dementia, 3 male, 3 female. Aged 52-91. Diagnosis of Dementia
of Alzheimer’s Type in early stages (DAT).
1 MMSE score was known. 3 persons with
dementia lived with their spouse, 2 lived
alone and 1 lived in a residential care.
People with dementia were ambulant and
active users of outdoor public spaces. 6
persons with dementia participated in
exercise 1, 5 persons with dementia in
exercise 2.

People with dementia and their caregivers. No further description.

Two measures were developed since no
standardized measures were available:
A semi-structured behavioral observation
protocol involving qualitative and

Mixed methods study

People with dementia seated next to their
cares/key worker and a research assistant
throughout the session.
Postural demands were reduced by seating
participants in comfortable chairs during VR
exercises.
Interactions were audio and video recorded.
Physical well-being of person with dementia
was assured by monitoring vital functions.
Use of Simulator Sickness Questionnaire
for people with dementia (SSQ) to assess
occulomotor disturbances, disorientation
and nausea.
Before and after the VR session the SSQ
was administered to person with dementia
and caregivers/key workers (acting as
controls). Self assessment of person with
dementia by using specially designed
(discrete) self-rating scales.

Quantitative study

2 case studies (1 about people with
dementia).
Workshops for people with dementia and
their caregivers.

Qualitative study

6

5

0

Chapter 2

25. Van der Roest et
al. 2008

24. Riley et al. 2009

Aim
A demand orientated site for people with
dementia and their caregivers, easy to use,
easy accessible and containing customized
information on national and regional
healthcare and welfare services.

Not described.
236 persons with dementia gave input for
the DEM-DISC in a prior study of their
(unmet) needs. People with dementia
were not involved in further development
of DEM-DISC.

Pilot study 1: 4 participants not having
dementia
Pilot study 2: 11 participants not having
dementia but comparable in age and
intended use
Pilot study 3: 10 persons with dementia
with mild to moderate dementia.

Aim
To promote musical creativity of people
with dementia. System has to be easy for
caregivers (failure free) to support and to
be of pleasure of all participants.
To facilitate communication and reminiscence using generic photographs and
nostalgic music via interaction through a
touch screen.

Tool
Digital Interactive Social Chart for DEMentia care (DEM-DISC)

Preliminary research: 10 persons with
dementia (8 mild, 2 probably moderate-severe) at a day centre in Dundee,
Scotland.

Tool
Interactive music tool to promote musical
creativity of persosn with dementia
(‘ExPress Play’)

Aim
Evaluation of the 2 ‘dummy’ websites.
This comparison was used to produce
recommendations for the next stage of the
design process.

The DEM-DISC was developed in 5
phases. Phase 1: workshop with possible
stakeholders, professional and informal
caregivers and researchers.
Phase 2: workshop
Phase 3: usability test.
Phase 4: Evaluation of improved DEMDISC demonstrator.
Phase 5: Usability test

Qualitative study

Three pilot studies.
Observations and video recordings
A questionnaire

Mixed methods study

quantitative aspects
A self-report measure of satisfaction with
the website (quantitative).
Field notes were made during and after
the sessions

4

4
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26. Hawkey et al.
2005

50

Aim
Alleviating repetitive questioning
behaviour.

Tool
Information appliance

7 persons with dementia, mild (4)
to moderate (3) stage, living with
responsible daily caregiver who knows
them well. People with dementia had to
experience memory deterioration and
repeatedly asking the same question of
their caregiver.
Participants were recruited through the
Nova Scotia Alzheimer’s Society and the
Memory Disability Clinic in Nova Scotia.
Multi method approach of interviews an
diaries.
Semi structured interviews with people
with dementia and their caregivers.
Caregivers recorded a diary.
Interviews were tape recorded and
subsequently transcribed.

Qualitative study

6

Chapter 2
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4. Was the sampling strategy clearly described and justified?

5. Was the sampling strategy theoretically comprehensive to
ensure the generalisability of the conceptual analysis
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6. How was the fieldwork undertaken? Was it described in
detail?
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recordings, documentary analysis, etc) be inspected
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2. Overall, did the researcher make explicit in the account the
theoretical framework and methods used at every stage of
the research?

1. Was the research question clearly defined?

BMJ criteria
BMJ Checklist (http://www.bmj.com/advice/33.html)

Table 2: Methodological quality of included publications
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51

52
5,6,9,17,19

1

Technical
Development
phase

Adaptation
phase

Evolution
phase

3,8,10,11,12,
13,14,16,25,
26*

Explorative
phase

10,11,12,
1321

Workshop

1

18

10,11,12,13

Focus
group/
discussion
group

2,24

7,17,22,23

8,14,16,20

Observation

22,23

Selfassessment

15

14

Questionnaire

1,24

5,6,7,9,15,19

3,4,5,8,13,20

Usability

1

9,22

20

Video
recording

4

Impact
assessment

*Numbers refer to publications
1. Hanson 2006; 2. Astell 2007; 3. Astell 2009; 4. Astell 2010; 5. Alm 2009; 6. Astell 2006; 7. Mihailididis 2004; 8. Davies 2009; 9. Hettinga 2009; 10. Meiland 2007; 11.
Meiland 2010; 12. Nugent 2007; 13. Nugent 2008; 14. Topo 2004; 15. Orpwood 2007; 16. Sixsmith 2007a; 17. Sixsmith 2007b; 18. Robinson 2009; 19. Faucounau 2009;
20. Bewernitz 2009; 21. Burns 2008; 22. Flynn 2003; 23. Freeman 2005; 24. Riley 2009; 25. Van der Roest 2008; 26. Hawkey 2005

Phases in the
development of
IT applications
(according to
Brender 2006)

Interview

Methods used to involve people with dementia and to collect data

Table 3 Methods used to involve people with dementia in subsequent phases of development

Chapter 2

Informant and co-designer

1. Hanson et al. 2007

Living in the Moment and
CIRCA

5. Alm et al. 2009

CIRCA

4. Astell et al. 2010

CIRCA (Computer Interactive Reminiscence and
Communication AID)

3. Astell et al. 2009

CIRCA

2. Astell et al. 2007

Object of study and
informant

Object of study and
informant

Circa and Living in the
Moment: object of study
and informant

Object of study

object of study
informant
co-designer

Author
Project

ACTION (Assisting Carers
using Telematics Interventions to meet Older
person’s Needs)

Involvement of people
with dementia:

Publication

Interactive entertainment (virtual environments; activities;
games): useful feedback (usability was videotaped). Researchers formulated 4 points of attention (characteristics)
of a successful interactive experience.
ExPress Play (music tool): usability feedback
Conversation prompt: usability feedback

Not described.

CIRCA: Feedback and suggestions.
Living in the Moment: comments (feedback and suggestions) about the device for further development.

Not described

Significant contribution of people with dementia to the
development of the device.

On IT application

Impact of involvement of people with dementia

Table 4. Role and impact of involvement of people with dementia in developing supportive IT applications

Not described

Empowering effects

Involvement in the development enabled
people with dementia to participate as equal
partners.

Not described

Empowering effects and increased feelings
of well-being of people with dementia. Older
people with dementia are able to have benefit
from user-friendly ICT. Most people with
dementia enjoyed computer training sessions
and were very satisfied by learning a new skill.

On person with dementia
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COGKNOW

12. Nugent et al. 2007

COGKNOW

11. Meiland et al. 2010

COGKNOW

10. Meiland et al. 2007

COGKNOW

9. Hettinga et al. 2009

COGKNOW

8. Davies et al. 2009

COACH (Cognitive Orthosis for Assisting aCtivities
in the Home)

7. Mihailididis et al. 2004

Living in the Moment

6. Astell et al. 2006

Informant

Informant

Informant

Informant

Informant

Object of study

Object of study and
informant

Determination of functional requirements and a
technological overview of the assistive devices to be
developed.

A final top 4 list of preferred ICT solutions (in 4 areas:
reminding, social contact, daily activities, feelings of
safety) by people with mild dementia on three test
sites.

A top 4 list of preferred ICT solutions was conducted
(activity reminders, item locators, picture dialing,
support for pleasure activities). Also functional
requirements were formulated (based on information
of workshops, interviews and literature review).

Useful information for further development of a
navigation device for pedestrians.

Majority of people with dementia could work well with
the touch screen (observation). Reading was difficult
for them because of the small screen. People with
dementia and caregivers missed personalized reminders and the communication area was too complex.
Therefore functional requirements will be refined and
personalization will be added.

The involvement of people with dementia showed that
the artificial intelligence techniques used were effective.
People with dementia gave useful feedback that led to
recommendations for future strategies for devices.

Providing useful feedback for the development of the
Living in the Moment.

Not described

Not described

Not described

Not described

Not described

Not described

Not described

Chapter 2

TANDEM-RNTS

19. Faucounau et al. 2009

KITE (Keeping In Touch
Everyday)

18. Robinson et al. 2009

INDEPENDENT

17. Sixsmith et al. 2007b

INDEPENDENT

16. Sixsmith et al. 2007a

INDEPENDENT

15. Orpwood et al. 2007

ENABLE

14. Topo et al. 2004

COGKNOW

13. Nugent et al. 2008

Informant

Co-designer

Informant

Informant

Informant

Informant

Informant

Information about technical issues and device acceptability. Device has to be changed in order to improve
efficiency of the device.

Results of views and feedback of people with
dementia: none of the devices of the project team was
tested. Two new individualized tracking devices were
developed. Although devices were individualized,
characteristics and aspects of functionality were of
great importance to larger forum of participants in
earlier stage of involvement.

Elicit participant’s own perspective was input for the
‘wish-list’.

Based on the evaluation feedback from the users a
second prototype was developed. Testing results
by users of the second prototype provided positive
feedback in general. The touch sensor was somewhat
unreliable, illumination poor in direct sunlight, and the
sensor didn’t look as if it was meant to be pressed. A
third prototype has been developed.

Feedback: adjusting devices during development
phase.

Feedback: people with dementia experienced problems concerning touching the screen.

Feedback, recommendations, on first prototype as input
to ensuing stages. A revised Technical Specification
was developed. Numbers of services increased (From 4
to 12). Facilitation of a degree of personalization which
should be accommodated by the system.

Not described

People with dementia are enthusiastic about
technology design. No distress of involved
people with dementia was noticed.

Not described

Not described

Not described

Not described

Not described
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Object of study

Object of study

Object of study

Informant

Informant

Informant (in prior study).

Informant

20. Bewernitz et al. 2009

21. Burns et al. 2008

22. Flynn et al. 2003

23. Freeman et al. 2005

24. Riley et al. 2009

25. Van der Roest et al.
2008

26. Hawkey et al. 2005

The design did not address the many constraints
associated with this user population. Therefore the
application is likely to fail. Elderly (instead of people
with dementia) will be involved in a follow up study.

Interviews with people with dementia resulted in 5
NDP domains about their unmet needs. DEM-DISC was
based on these 5 domains.

People with dementia had problems with some words
on the screen. They didn’t understand the prompt on
the play screen. Additional prompting of the researcher of a carer was necessary. People with dementia
appeared to enjoy using the system. The design
needed to be adjusted.

Useful information on how to maximize suitability of
website design for people with early stage dementia.
It is feasible to involve people with dementia as
collaborators in the development.

Authors conclude that it is feasible to work with people
with dementia in Virtual Environments.

Not described.

Useful information to develop device further. Most
people with dementia preferred the male synthesized
voice (above the female voice).

Not described

Not described

People with dementia had problems with
some words on the screen. They didn’t
understand the prompt on the play screen.
People with dementia appeared to enjoy using
the system.

It is feasible to work with people with mild
dementia as collaborators in research.

Not described

Not described

Not described
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