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ABSTRACT

Purpose: Digital technologies have a great potential to improve the quality of life of people with demen-
tia. However, this group is usually not involved in their development and dissemination. A consumer-
directed role in the delivery of digital technologies could allow this group to regain autonomy and
certain independence. This article aims to conceptualise the components of the Consumer Direction the-
ory in the context of digital technologies and people with dementia.

Method: A literature review was conducted. We searched for studies within the aforementioned context
in five relevant databases, covering the years 2012-2020. Identified studies were screened and assessed
for inclusion. The data were categorised using two-stage qualitative content analysis.

Results: Forty articles were included. The results provide definitions of the four components of the
Consumer Direction theory in the context of this study. Namely, what it means for people with dementia
to be (1) in control of technology use, (2) offered a variety of technological options, (3) informed and sup-
ported regarding the use and training of digital technologies, and (4) actively participating in systems
design. These can lead to the empowerment of people with dementia.

Conclusion: The four theoretical components of the Consumer Direction theory are conceptualised differ-
ently in the context of this study. By providing new definitions, this paper contributes to research and
practice. We expect the definitions to be deployed by researchers, practitioners, and policymakers for the
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creation of a more consumer-directed delivery of digital technologies to people with dementia.

> IMPLICATIONS FOR REHABILITATION

e Digital technologies have a great potential to improve the quality of life of people with dementia.
e A consumer-directed role in the delivery of digital technologies could empower people with demen-
tia and give them the opportunity to take control over the offered services as well as maintain a

degree of independence.

e The Consumer Direction theory and its components should be conceptualised differently in the con-
text of digital technologies and people with dementia than in previous contexts that used

the theory.

e The new definitions can be utilised by researchers, practitioners and policymakers for the creation of
a more consumer-directed delivery of digital technologies to people with dementia.

Introduction

Worldwide, the number of people suffering from cognitive disabil-
ities is steadily increasing, with predictions estimating 114 million
people with dementia by 2050 [1,2]. Dementia is a disease that
can alter an individual's personality and behaviour, causing
impaired judgement that can eventually hinder decision-making
ability [3,4]. Nowadays, dementia is treated as one of the largest
global public health challenges as the main source of disability
and dependence [5]. People with dementia are often stigmatised
because of their frailty and vulnerability [6,7].

Numerous digital technologies have emerged to tackle the
challenges associated with dementia. Researchers treat digital
technologies as one possible means to improve the quality of life
of people with dementia [8,9]. Digital technologies are used to (1)

enable the independence of disabled people, but also (2) to
increase the ease and safety by which certain tasks are performed
[10]. An additional goal of digital technologies is to help people
age in place, which most older people strive for [11]. By defin-
ition, ageing in place entails ‘the ability to live in one’s own home
and community safely, independently, and comfortable, regardless
of age, income, or ability level’ [12]. Digital technologies have
been developed within the areas of (1) reminding notifications,
(2) social contact, (3) safety, and (4) activities of daily living [13].
However, recent research shows a lack of involvement by peo-
ple with dementia in the development, dissemination and adop-
tion of digital technologies [14], potentially due to the stigma of
frailty and vulnerability [6,7]. To the latter, other much wider fac-
tors add in such as difficulties in involving people with dementia
in technology development, because of difficulties in receiving
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consent [15] which can prevent researchers from targeting this
group, or because of lack of competencies and methods in how
to involve people with dementia actively and meaningfully [16].
Therefore, we argue that it is important for people with disabil-
ities and dementia to maintain a consumer-directed role regard-
ing digital technologies instead of being passive receivers of
these technologies. A consumer-directed role means that people
with disabilities (1) have control over offered services, (2) are
offered a variety of services to choose from, (3) are informed,
receive sufficient support, and (4) participate in policymaking and
the design of services (See Figure 1). Maintaining a consumer-
directed role usually leads to better community integration,
empowerment, and increased quality of life [17,18]. Hence, a con-
sumer-directed role in the delivery of digital technologies pro-
vides people with dementia the opportunity to take control of
their lives and maintain a degree of independence.

Consumer direction has been used in different areas such as
disease management, health and social care, tourism, business
and economics [19-23]. In the aforementioned studies, consumer
direction is usually described as something which helps empower
clients, patients, and consumers to direct their respective services.
Although previous research addressing digital technologies sup-
porting ageing in place and people with dementia suggested per-
sonal-centred approaches putting the user and his/her needs in
focus for development and implementation of technology [24],
very little [25] research examines consumer direction in this con-
text. In a consumer-directed system, individual with disabilities
(e.g., dementia) should not just be at the centre, but should be
the ones that are in control of the provided services and the poli-
cies and practices that affect their lives [26]. The theory that
guides the Consumer Direction, namely the Consumer Directed
Theory of Empowerment is an attempt to assemble one simple
theory on Consumer Direction that informs person-centred/per-
son-directed approaches [27] and focuses on the empowerment
of people with disabilities. Additionally, as Mirza and Hammel [28]
mention, adapting a consumer-directed approach is not only
possible but also effective among people with disabilities. They
further argue that positive results cannot occur just by person-
centred interventions. Consumer Direction is an open-ended con-
struct and context-dependent [29], thus we argue that it is
important to understand what consumer direction means in the
context of the delivery of digital technologies to people with
dementia. This study aims to conceptualise consumer direction in
this new context. Accordingly, we conduct a review of the scien-
tific literature (empirical studies) within the areas of digital tech-
nologies and people with dementia. This literature review aims to
answer the following question which are linked to the four theor-
etical components of the Consumer Direction: What does it mean
to (1) be in control, (2) have different options available, (3) receive
sufficient information and support, and (4) participate in system
design in the context of digital technologies for ageing in place
and people with dementia?

Theoretical framework: consumer direction

The concept of consumer direction derives from the Consumer-
Directed Theory of Empowerment, which aims to promote the
empowerment of people with disabilities [18] and is primarily
used within disability policymaking and service delivery. While
consumer approaches have been criticised for placing the end-
user as a passive receiver of technology [30], this is not the case
with the consumer direction as it emphasises the active involve-
ment of the consumer (i.e., people with disabilities) in deciding

about their own care/treatment plans or technology design and
use [18]. Span et al. [13] argue that such active involvement can
lead to the empowerment of people with dementia. To avoid pre-
vious consumer approaches which portray the user as a passive
receiver of services/technologies, Kosciulek [18] also presents
three underlying assumptions for the Consumer Direction. These
assumptions are: (1) consumers with disabilities know best what
they need; (2) choice and control should be an integral part of
care services and designed to provide the user with a variety of
options; and (3) consumer direction should be available to all
people with disabilities [18].

Furthermore, the Consumer-Directed Theory of Empowerment
focuses on consumer direction since it can lead to better commu-
nity integration, empowerment, and quality of life for people with
disabilities. Consumer Direction also presumes that long-term care
is mostly non-medical, putting its focus on technological devices
that allow people with disabilities to maintain their independence
[31]. The main theoretical assumption of consumer direction is
that people with disabilities have control over the practices that
affect their lives [17], which in this article is the delivery of digital
technologies. Consumer direction includes four components
[17,18], definitions of which are presented below (See Figure 1):

Control and direct services

According to the definition provided by Kosciulek [18], the com-
ponent of Control and Direct Services relates to the amount of
control that consumers have over how, when, and by whom serv-
ices are delivered. Additionally, it focuses on the degree to which
an individual with disabilities can determine the type and influ-
ence the quality of the received services [32,33].

Variety of service options

The second component of consumer direction relates to whether
consumers have a choice from a range of service options [18].
This component also considers possible limitations, risks, or
restrictions to consumer control. For example, if a consumer with
a disability attempts to assert control over their rehabilitation pro-
gram by designing and proposing an alternate service type not
previously provided, do funding and program rules and regula-
tions allow for such an option?

Information and support

The third component refers to the amount of information and
support available to consumers [18]. According to Holmes [34]
and Kosciulek [35], the main criticisms of service systems by con-
sumers with disabilities and their relatives regard: (a) lack of infor-
mation and (b) lack of long-term support. Therefore, it is
important to examine whether consumers receive appropriate
information and support, which further enables them to take
advantage of and receive the benefits of the services they are
entitled to. In a consumer-directed system, consumers are
informed about available service options as well as the legal,
financial, and personal issues associated with each option [18].

Participate in policymaking/systems design

The last component of consumer direction refers to the consum-
ers’ ability to participate in systems design and service allocation
[18]. This component emphasises consumers’ degree of participa-
tion at the policymaking level; for example, in policy formulation,
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Figure 1. Conceptualisation of consumer direction [17].

design of rehabilitation services, and allocation of financial resour-
ces [18,32].

Related research

To our knowledge, no previous review has tackled this article’s
topic. None of the reviews in this section focus explicitly on the
components of consumer direction. However, we present an over-
view of existing literature reviews within the broader context of
digital technologies and people with dementia by relating them
to the four components of consumer direction.

Several literature reviews focus on the effectiveness of digital
technologies for people with dementia [36,37], namely technolo-
gies concerned with safety and independence. Other reviews
focus on the different types of technologies that exist for people
with dementia [38-41], such as virtual environments, intelligent
assistive technologies and more. All these reviews discuss differ-
ent types of digital technologies, which could be interpreted as
an existing variety of technological solutions for people with
dementia. Furthermore, reviews focus on ethical concerns sur-
rounding the use of technologies by people with dementia
[41-43]. Such ethical issues regarding, for example, monitoring
systems and how they can intrude on a person’s privacy or who
would be responsible for tracking.

Moreover, some reviews focus on the participation of people
with dementia in systems design within different stages of techno-
logical development [13,44-47]. These reviews [13,43-46] focus
on the participation of people with dementia in systems design,
even though they do not apply consumer direction as an analyt-
ical lens. However, in their review, Dawson et al. [48] point out
the lack of focus on the perspectives of people with dementia in
the scientific literature. Along these lines, Daly Lynn et al. [38]
report that people with dementia were often treated as passive
participants in their reviewed studies. The review of Span et al.
[13] similarly explains that included studies did not investigate
the effect of participation on people with dementia. The same
result was found in the review of Suijkerbuijk et al. [47], which
states that most of the included studies did not describe how
people with dementia experience their participation. This lack of

participation may have adverse effects on people with dementia
since as Kosciulek [17] and Span et al. [13] state, the participation
of people with dementia is crucial for their empowerment.

Other gaps identified in the reviews relate to the use of self-
directed support by people with dementia and lack of support
[48]. These findings are in line with reviews noting potential users’
lack of awareness of options and the need for information and
support from caregivers and professionals [44,46]. A review by
Thordardottir et al. [49] on acceptance and use of assistive tech-
nologies among people with mild cognitive impairment and
dementia found that more knowledge is needed about barriers
and facilitators to using assistive technologies. These reviews’
findings could fall under the consumer direction component of
Information and Support. We argue that such knowledge can be
obtained by pursuing an increase in consumer direction.

Finally, we could not find any literature reviews that would
focus on the Control and Direct component in the context of
digital technologies and people with dementia. This component
focuses on the control that people with dementia have concern-
ing when and if technology should be used (or not). Control is an
important component; to achieve an increased consumer direc-
tion, a person with dementia must be in control, be offered
options, have sufficient information and support, and be involved
in systems design or policymaking. These factors are all crucial to
empower people with dementia [25].

While the previous literature reviews summarised studies
within the different areas that could be related to specific con-
sumer direction components, this review focuses on understand-
ing and defining the consumer direction components in the
context of using digital technologies for ageing in place and peo-
ple with dementia.

Method

To determine how the four components of consumer direction
can be defined, understood, and used in the context of digital
technologies and people with dementia, we conducted a scoping
review. Scoping reviews do not assess study quality [50].
Nevertheless, they can use a structured approach, which ensures
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Scopus Web of Science PubMed CINAHL Medline
1494 records 435 records 123 records 61 records 81 records
v
Total records
> 2194
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—

analysis

Final records

40 records
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Figure 2. A flowchart about the search and selection process of the papers.

consistency [51]. This review was based on the following recom-
mendations of Arksey and O'Malley [50]: (1) start by identifying
the research question (found at the end of the introduction), (2)
identify relevant studies from different sources, (3 and 4) encom-
pass study selection and data charting, and, lastly, (5) analyse the
data. Earlier reviews in the domain of digital technologies and
people with dementia have been conducted following the same
structure [see 40,52].

Search strategy and selection of articles

Five electronic databases were searched by the first author
(Scopus, Web of Science, PubMed, CINAHL, and Medline) using a
combination of the following broad search terms: elderly, technol-
ogies, and dementia (and their synonyms) (See Appendix 1). The
author has undergone training in conducting literature reviews
through courses provided by librarians and received guidance in
literature search within the area of technology supporting people
with dementia. These databases were selected due to their differ-
ent focus areas. Thus, each has records from different research
areas (recommendation nr. 2). The search strategy was adapted to
fit each database (See Appendix 2). Studies were limited to those
published in English from 2012 to 2020 to keep the review con-
temporary. The search and selection process is shown in Figure 2.
Screening of the abstracts and the articles was done mainly by
the first author, applying the inclusion criteria appearing in Table
1 (recommendation nr. 3).

The first step was to remove duplicates. In the next stage, the
remaining studies were screened by checking both their titles and
abstracts. Papers that were deemed irrelevant based on the inclu-
sion criteria, or had a completely different focus, were excluded.

In cases where it was difficult to decide if a paper did or did not
fulfil the inclusion criteria, the paper was included to be further
examined in the later stages. Once the stage of potentially rele-
vant records was reached, the author excluded studies based on
the following criteria: (1) medical-related, (2) hospital settings, (3)
non-digital technologies, such as canes, and (4) focus on the
effect of digital technologies on caregivers. To resolve ambiguity,
the selection and exclusion were discussed with the other two
authors. However, studies were not critically appraised since the
goal of this review was to identify and review published, peer-
reviewed, empirical studies on this topic [53]. A last round of
exclusion was conducted because 13 articles within the ‘potential
final records’ category could not be interpreted as one of our four
main categories; this is discussed in the data collection section.
The collection and screening of the studies took place in the ref-
erence manager software Zotero [54] (recommendation nr. 4). The
searches resulted in 1644 records (after duplicate exclusion). After
applying the inclusion and exclusion criteria, 40 articles remained
eligible for this review (See Figure 2).

Data analysis

Since the collection of the studies took place in Zotero, the stud-
ies were sorted alphabetically. Relevant data were extracted from
each study, including country, sample size, stage of dementia,
and technology type studied (recommendation nr. 5). These data
are presented because this article’s scope is the context of digital
technologies (technology type) and people with dementia (num-
ber of participants, dementia stage), but also because such infor-
mation was included in previous reviews (See Related Research).
Additionally, where possible, we analysed the level of technology
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Original and peer-reviewed research written in English

Articles published 2012-2020

Empirical research papers

Research focus on people with dementia and digital technologies

Research conducted at home or in institutional settings (care homes)

Studies reporting mixed populations (with MCI*-Alzheimer/dementia) were included

#MCl: Mild Cognitive Impairment.

Table 2. Technology readiness scale.

Level of technology readiness (TRL)

Description

TRL 1
TRL 2
TRL 3
TRL 4
TRL 5
TRL 6

Basic principles of technology are observed and reported

Technology concept and/or application is formulated

Analytical and experimental critical functions and/or characteristic proof of concept

Component and/or system validation is conducted in a laboratory environment

Technology is developed and tested both in a laboratory and validated in relevant environments
Technology demonstrations, in which engineering, pilot-scale, and similar prototypical system validation

in relevant environments is conducted

TRL 7
TRL 8

in relevant environments
TRL 9

System commissioning |, a full-scale similar prototypical system is demonstrated in relevant environments
System commissioning |l, the actual system is completed and qualified through test and demonstration

System operation, the actual system operates over the full range of expected mission conditions

readiness (TRL) using the 9-level readiness scale [55] (See Table 2).
We performed this analysis since several earlier literature reviews
[56-58] concluded that there is still little research on readily
accessible technologies. We believe that understanding the defini-
tions of the four components of consumer direction cannot be
based solely on technologies with low TRL.

Once the study selection was concluded, the next step was to
conduct a qualitative content analysis of the selected studies’
results and conclusions sections. Qualitative content analysis
(QCA) is a systematic and flexible method for describing in detail
the meaning of qualitative data through coding [59]. More specif-
ically, QCA helps reduce the amount of qualitative data by focus-
sing on selected aspects of meaning related to the main research
question, i.e., by assigning parts of the material to the categories
and subcategories of a coding frame. In this study, the coding
frame’s main categories were created in a concept-driven way
(i.e., deductively) based on the four theoretical components of
consumer direction. These components and concept-driven cate-
gories were (1) control and direct services, (2) variety of options,
(3) information and support, and (4) participation in policy-
making/systems design.

Once the main categories were decided, the three authors
individually read and coded the results and conclusions sections
of three to five studies. To assess coding consistency (i.e., internal
reliability), authors’ individual analyses were shared and discussed
until a consensus was reached about how to apply the coding
categories consistently to all material. Next, the analysis of the
entire sample of selected articles was carried out separately by
the first and third authors. All relevant text passages in the
selected articles’ results and conclusions sections were coded into
the four main categories. Using the qualitative data analysis soft-
ware NVivo11, passages of the material were assigned to one of
the four main categories (See Figure 3). NVivo formalises the cod-
ing process and creates an ‘auditable footprint’, thereby increas-
ing reliability, transparency, and credibility [60, p.827; 61]. Once
the first and third authors concluded their analysis of the entire
selection of studies, their individual coding results were discussed
when differences in coding were identified. Each of these cases

was discussed until reaching a consensus on the consistent appli-
cation of the coding frame.

In the second stage, to ensure that the QCA provides a
detailed description of the material, the subcategories were gen-
erated inductively, i.e, created in a data-driven way. This was
done by carefully going through all the material coded under the
main categories on NVivo and closely reading the coded pas-
sages. Once a relevant concept was encountered, it was checked
whether a subcategory covering the found concept already
existed and, if so, incorporated the material under the respective
subcategory. If not, a new subcategory was created for the con-
cept [59, p. 179]. This process of reading the coded passages and
subcategorising relevant passages or creating new subcategories
continued successively until no additional concepts were found.
Last, the qualitative content analysis findings were structured in a
concept matrix table (See Table 3) [102].

Results
Characteristics of included studies

The characteristics of the reviewed articles are presented in
Table 4. Of the 40 selected studies, nine concerned commercially
available technologies (TRL 9), six included actual system relevant
environments (TRL 8), two considered whole-system prototypes in
a real environment (TRL 7), three demonstrated and tested proto-
types (TRL 6), two validated technologies in the laboratory and
relevant environments (TRL 5), one validated a particular compo-
nent of a system (TRL 4) and one concerned the formulation of
technological concepts (TRL 2). The remaining 16 articles dis-
cussed technologies in general and did not have a particular
focus on a specific technology, thus the TRL scale could not be
used. The majority of the articles included tracking technologies
(GPS), computer-based interventions, tablets (Android, iPad), and
robots; two articles included virtual reality and smart sensors. The
stage of dementia was not reported in 17 articles, but the major-
ity included participants with mild to moderate stages of demen-
tia. The majority of the articles did not include more than 30
participants, while three used proxies. Two articles were
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® Name Files References
#-(O Control and direct services 23 50
7 Information and support 29 89
7 (O Participate in systems design 30 81
7 (O Variety of options 5 9
Figure 3. Extract of the main categories created in NVivo.
Table 3. Consumer direction conceptualizations derived from reviewed articles.
Main categories Sub-categories References
Control and direct Control over when technology should be used 62-68]
Loss of control — external factors 69-72]
Regain control as a result of technology use 64-67,69-84]
Variety of options Cost as a factor for technology use 64,68]
Ethical-legal restrictions 65,85]
Public authorities as providers of technologies 68,70]

Information and support

Participate in systems design/policymaking

Assistance by others

Lack of information and support

Provision of information and support

Participation bias by others
Positive effects of participation
PwD? input in systems design

63,64,69,71,74,75,82,85-92]
68,70,83,84,93-96]
63-68,70,71,78,82,85,86,89-91,94,97]
67,97,98]

62,70,71,74,77,82,84,87,94,98,99]
62,65,67,70-73,76-80,83,86-88,92,93,95-101]

2PwD: People with Dementia.

Table 4. Characteristics of included articles.

Ref. Number Authors TRL Object of study Number of participants Dementia stage Country
[62] Farina et al. 9 Wearable activity monitor 26 Mild England
[73] Hicks et al. 9 Wii / Kinect / iPad 22 No report England
[74] Jonsson et al. 9 Food reminder system 9 No report Sweden
[75] Imbeault et al. 9 Android tablet 1 No report Canada
[63] Laundau & Werner 9 GPS Proxies N/A Israel

[76] McCabe & Innes 9 GPS 12 No report Scotland & England
[86] Moyle et al. 9 Virtual reality 10 No report Australia
[69] Oderud et al. 9 GPS 208 Early Norway
[77] Subramaniam & Woods 9 Digital life storybooks 6 Mild to moderate England
[100] Boman et al. 8 Videophone - iMac based program 4 No report Sweden
[87] Khosla et al. 8 Robots 5 No report Australia
[64] Olsson et al. 8 GPS 1 Mild Sweden
[97] Span et al. 8 Web tool 23 Mild to moderate Netherland
[78] Wang et al. 8 Robots 10 Mild to moderate Canada
[88] Wolters et al. 8 Cognitive assistant — iPad based program 6 No report Scotland
[79] Leuty et al. 7 Computer based intervention 6 Mild to moderate Canada
[65] Olsson et al. 7 GPS 5 Early to mild Sweden
[99] Dethlefs et al. 6 Computer-based cognitive intervention 10 Mild to moderate Scotland
[93] Kerkhof et al. 6 Memory aid 6 No report Netherland
[66] Pot et al. 6 GPS 28 No report Netherland
[94] Cavallo et al. 5 Smart sensors 14 Early to mild Italy

[70] Oksnebjerg et al. 5 Self-management application 28 No report Denmark
[98] Span et al. 4 Web tool 6 Mild to moderate Netherland
[67] Boman et al. 2 Videophone - iMac-based program 6 No report Sweden
[71] Arntzen et al. N/A® Discussions about technology 12 No report Norway
[80] Asghar et al. N/A  Discussions about technology 20 Mild Pakistan
[81] Ashgar et al. N/A  Discussions about technology 327 Mild Pakistan
[85] Billis et al. N/A  Discussions about technology 5 Mdcl Greece
[82] Cudd et al. N/A  Discussions about technology 1 No report Scotland
[95] De Filippis et al. N/A  Discussions about technology Proxies N/A England
[68] Gibson et al. N/A  Discussions about technology 13 No report England
[101] Kort et al. N/A  Discussions about technology 3 No report Netherland
[83] Lindqvist et al. N/A  Discussions about technology 10 Early Sweden
[84] Madjaroff & Mentis N/A  Discussions about technology 5 MCI- Dementia USA

[96] Newton et al. N/A  Discussions about technology 13 No report England
[89] Riikonen et al. N/A  Discussions about technology 25 Mild, Moderate, and Severe Finland
[90] Rosenberg & Nygérd N/A  Discussions about technology 7 Mild to moderate Sweden
[91] Rosenberg & Nygérd N/A  Discussions about technology 20 MCI & ADP Sweden
[92] Rosenberg et al. N/A  Discussions about technology Proxies N/A Sweden
[72] Zouganeli et al. N/A  Discussions about technology 20 MCI - Early Norway

N/A: Not applicable; °AD: Alzheimer's Disease.



quantitative studies with more than 200 participants. Most studies
were conducted in Western Europe (31), while the rest were in
Canada (3), Australia (2), Pakistan (2), USA (1), and Israel (1).

Categories derived from reviewed articles

In this section, we present the findings of our literature review.
Based on the analysis, we describe the categories identified in the
literature in relation to the four components of consumer direc-
tion. Table 3 summarises the identified categories. The categories
are described in detail in the text below the table. Lastly, in this
section, we summarise the results by providing new definitions of
the four components of consumer direction applicable to the
study of digital technologies and people with dementia.

Control and direct services

Out of 40 studies, 23 were coded under the main category of
Control and Direct services. The results of this literature review
showed that the first component of consumer direction regards
the amount of control that people with dementia have over
when and if technology should be used [62-68]. Particularly, in
some studies, people with dementia expressed the need to pro-
vide consent over when technology is to be used (control over when
technology should be used), for example in the use of tracking
technologies such as GPS [67]. People with dementia and their
relatives also want to control how technologies function, such as
making their own adjustments [65] while using them. However,
the studies also showed that people with dementia use technol-
ogy while being treated by other people (e.g., caregivers) who do
not have previous experiences with technologies, resulting in peo-
ple with dementia having limited control over their technology
use [68,69]. This literature review showed that people with
dementia are susceptible to losing control over when technologies
are to be used by their relatives and caregivers, who sometimes
bypass consulting people with dementia or force these technolo-
gies on them without obtaining consent [63]. The last key finding
of this literature review was that technologies brought back a level
of control to the lives of people with dementia, meaning that
they were able to achieve a degree of independence, safety, and
empowerment through technology use [64-67,69-84].

Variety of options

Out of 40 studies, 5 were coded under the main category of
Variety of Options. The second component of consumer direction
was found in only a few studies. Many studies either tested a par-
ticular technology, discussed technologies in general, or
addressed factors that would enable technology use. However,
we identified three subcategories in the component of a variety
of options. The first subcategory was cost as a factor for technol-
ogy use, meaning that people with dementia and their relatives
would first consider the price of a given technology and whether
public authorities covered the costs [64,68]. The second subcat-
egory identified in the included studies was ethical-legal restric-
tions, which limit the variety of technological options for people
with dementia and their relatives [65,85]. Lastly, regarding who is
responsible for providing such technologies to people with
dementia and their relatives, it was found that, in most cases, the
responsibility falls under public authorities [68,70]. An additional
finding was that public authorities did not have the same practi-
ces for replacing damaged digital technology as for other trad-
itional aids, such as walkers [70].
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Information and support

Out of 40 studies, 29 were coded under the main category of
Information and Support. The third component of consumer dir-
ection consisted of three subcategories. The first subcategory was
assistance by others (such as family, carers, or friends) and how
that support by others engaged people with dementia in technol-
ogy use [63,64,69,71,74,75,82,85-92]. The results from this litera-
ture review showed that a social network is crucial to support
technology use by people with dementia [89,91]. Information and
support also concern the training that people with dementia and
their relatives receive regarding technology use [70,85]. The
results showed a number of incidents where there was a lack of
information provided to people with dementia and their relatives,
either about technology use or the variety of technologies
[68,70,83,84,93-96]. Specifically, we found that people with
dementia and their relatives did not always have a clear pathway
regarding where to turn for information [96], did not receive suffi-
cient instructions after the technology was installed [93], and
complained about the lack of information provided by professio-
nals [84]. On that point, it was also found that professionals
reported issues regarding not receiving enough training [94] and
that technologies were not seen as a core part of dementia care
[84,96]. Finally, the review identified a debate regarding when to
provide information about digital technologies, consisting of an
argument between early introduction [63,64,89,92] or at the time
of need [68,86].

Participate in systems design

Out of 40 studies, 30 were coded under the main category of
Participate in systems design. According to the articles included
in our review, the fourth and last component of consumer direc-
tion consisted of three subcategories. In the first subcategory, par-
ticipation bias by others, we found that people with dementia
were often treated as non-valuable sources of input by professio-
nals [67,97,98]. This was attributed to professionals’ biases associ-
ated with dementia [98]. Overall, it was reported that
professionals, designers, and caregivers held biased views on peo-
ple with dementia. Nevertheless, others’ bias was overpowered in
the second subcategory, PwD input in systems design, where many
researchers stated that people with dementia offered invaluable
and unique feedback [62,65,67,70-73,76-80,83,86-88,92,93,
95-101]. Additionally, using proxies such as professionals and/or
caregivers to provide feedback does not reflect reality and should
not substitute the opinions of people with dementia [88,93]. This
subcategory also showed that people with dementia preferred
technologies made in a way so as not to be stigmatising
[67,76,95]. Furthermore, people with dementia reported that tech-
nologies should be simple [92], individually determined [71], and
adapted to their skills and experiences [65,70,87]. Lastly, results
showed that participation in systems design has positive effects on
people with dementia [62,70,71,74,77,82,84,87,94,98,99] and pro-
motes enjoyment among people with dementia [74,77,87,98,99].
These positive effects relate to feeling heard by others and contri-
buting to society and future people with dementia [62,82,84,97].

Summary of the results

Figure 4 shows a conceptualisation of the four components of
consumer direction in the context of digital technologies and
people with dementia. In the context of consumer direction in
the use of digital technology by people with dementia, we pro-
vide the following new definitions:
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Consumer Direction

Control and Direct
services

Variety of Service
options

Control over when,
how and if
technologies should
be used

Cost as a factor

Loss of control -

Ethical restrictions
external factors

Public authorities as
main providers

Regaining control due
to technology use

Figure 4. Consumer direction and its subcategories.

Control and direct technology use. Refers first to the amount of
control that people with dementia have over when and if technol-
ogies are to be used. Second, it considers possible limitations to
control by others and the effects thereof on people with demen-
tia. Last, it relates to people with dementia regaining control over
aspects of their daily life, such as independence and autonomy.

Variety of technological options. Relates to the variety of techno-
logical options available to people with dementia. It first considers
the costs of technologies and if public authorities cover these
costs. Second, it deals with ethical-legal restrictions that hinder
the variety of technological options. Last, it highlights the import-
ance of public authorities being the primary providers of techno-
logical options.

Information and support. Refers to the amount of information
and support that people with dementia and their relatives receive
about technological options and technology use. First, it considers
the need for a social network of formal or informal support to
engage and train people with dementia in technology use.
Second, it relates to the timely provision of information and sup-
port, meaning that information should be provided at an early
stage of the disease. Last, it deals with criticisms regarding (a)
lack of information, (b) lack of clear pathways to information, and
(c) professionals’ lack of training.

Participation in systems design. Relates to the ability of people
with dementia to participate in systems design. It emphasises the
degree to which people with dementia participate in and are
engaged in systems design and the positive effects of such par-
ticipation. Last, it refers to the possible exclusion of people with
dementia in systems design, which is linked to others’ biased per-
ceptions (e.g., professionals, caregivers, designers).

Discussion and conclusion

The aim of this study was to review empirical studies to concep-
tualise the components of the consumer direction in the context
of digital technologies and people with dementia. As shown in
the previous section, the four theoretical components should be
conceptualised differently than in previous contexts that used the

Information and
Support

Participate in systems
design

Participation bias by

= Assistance by others others

Provision of
information and

Positive effects of

support participation

Lack of information
and support

PwD input in systems
design

theory. This review provides new definitions for the four theoret-
ical components. Namely, what it means for people with demen-
tia to be (1) in control of technology use, (2) offered a variety of
technological options, (3) informed and supported regarding the
use and training of digital technologies, and (4) actively participat-
ing in systems design. This study has important implications for
theory, research, and practice.

In regard to theoretical contributions, this literature review has
attempted to re-conceptualise the components of consumer dir-
ection in the context of digital technologies and people with
dementia. As discussed in the introduction, tenets of consumer
direction have been used in different contexts [19-23], but not
the one that this study investigated. We found that, in this con-
text, the components should be conceptualised differently from
the definitions provided by Kosciulek [18] (See Table 5).

Furthermore, it is important to highlight that the context
where consumer direction is applied matters. Depending on the
context, people with dementia may not embody the full definition
of a consumer, as technology can be provided to them by the
state and other public institutions. In such events, people with
dementia do not have the same variety of options as the latter is
regulated by a particular institution (or it may also be that the
institution has a limited assortment). In another sense, the variety
of options can also be limited if information about digital technol-
ogies is not provided [25]. Additionally, the control that people
with dementia exert is also regulated by the institutions which
provide the technologies. An example is that technologies are
usually provided after a needs’ assessment rather than based on
personal preferences (meaning that a person cannot directly
choose what he/she wants if the technological product is outside
of the assortment). Hence, the practices of private and public
organisations can also affect how consumer direction is shaped.

Regarding practical contributions, we believe that by consider-
ing our definitions, researchers, practitioners, and policymakers
will be able to create a more consumer-directed delivery of digital
technologies, which can empower people with dementia and pos-
sibly increase their quality of life. According to Kosciulek, increas-
ing consumer direction leads to the empowerment of people
with disabilities and increases the quality of life [18]; thus, we
expect a similar result from increasing consumer direction for
people with dementia.
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Components Kosciulek [18]

This review

Control and direct
the quality of the received services.
Variety of options

consumer control.

Information and support

Participation in systems design

allocation of financial resources.

Focuses on the degree to which an individual with
disabilities can determine the type and influence

Considers possible limitations, risks, or restrictions to

Main criticisms of service systems from consumers
with disabilities and their relatives regard: (a) lack
of information and (b) lack of long-term support.

Emphasises consumers’ degree of participation at
the policymaking level; for example, policy
formulation, design of rehabilitation services, and

Considers possible limitations of control by others and the effects
thereof on people with dementia. Relates to people with dementia
regaining control over aspects of their daily life, such as
independence and autonomy.

Considers the costs of technologies and if public authorities cover
these costs. Deals with ethical-legal restrictions that hinder variety.
Highlights the importance of public authorities being the
primary providers.

Identifies the need for a social network of formal or informal support
to engage and train people with dementia in technology use and
timely provision of information and support. Considers criticisms
regarding (a) lack of information, (b) lack of clear pathways to
information, and (c) professionals’ lack of training.

Considers the degree of participation to which people with dementia
are engaged in systems design and the positive effects of
participation. Links possible exclusion of people with dementia in
systems design to others’ biased perceptions.

This study contributes to previous research regarding digital
technologies and people with dementia by considering various
aspects related to consumer direction extending beyond the focus
of previous reviews on the involvement of people with dementia
in systems design [13,43-47]. This review also discusses the num-
ber of control people with dementia has over technologies, the
variety of options and their potential limitations, and the informa-
tion and support that people with dementia and their relatives
receive regarding training and the use of digital technologies. All
these components, not just participation in system design [13],
are crucial for increasing consumer direction and empowering
people with dementia [17,18] in this context.

After completing this review, we note that the majority of the
included articles were conducted in Western Europe (31).
Accordingly, we are unaware of how the components of consumer
direction could be understood and defined in other countries and
regions. In addition, many articles (17) in our review did not specify
participants’ stages of dementia. However, participants’ most com-
monly reported stages ranged from mild to moderate dementia.
Only one article (1) reported findings from participants with severe
stages of dementia, indicating that people with severe dementia are
not typically included in studies of digital technologies.
Consequently, we do not know whether the components of con-
sumer direction need to be understood and defined differently, for
addressing people in different stages of dementia. Hence, future
researchers must put more emphasis on how to collaborate with
people with severe dementia in regard to digital technologies. This
relates to the need for developing different methodologies to cap-
ture the needs of people with moderate to severe dementia, such
for example cultural probes [103]. The use of such methodologies
and the further involvement of people with moderate to severe
dementia could help provide potentially new definitions for the four
theoretical components of the Consumer Direction.

Previous reviews [58] regarding factors affecting the use of digital
technologies identified a low maturity level of technologies in the
scientific literature. On the contrary, our review shows that out of 24
studies that could be categorised with the TRL scale, 15 studies
involved testing mature technologies (TRL 8-9). Having the possibility
to analyse studies concerning mature technologies was important in
the context of this review, which aimed at understanding and defin-
ing the components of consumer direction in relation to the delivery
of digital technologies to people with dementia.

Lastly, this review provides answers to the effects of participa-
tion by people with dementia in systems design, which
Suijkerbuijk et al. [47] found lacking. In contrast to the identified

studies in the Daly Lynn et al. [38] review, in which people with
dementia were treated as passive participants, the studies in our
review (aside from three studies that used proxies) actively
involved people with dementia and showed that their feedback
was unique and should not be disregarded. This review also
pointed about gaps in information and lack of support for some
claims by previous researchers [44,46,48,49]. Furthermore, ethical
concerns regarding tracking technologies [41-43] were found in
our review. These concerns were primarily found under the con-
trol and direct technology use component in which people with
dementia wanted to maintain control over when tracking or mon-
itoring would occur and by whom. Regarding the variety of
technological options, most studies in our review focussed on
tracking technologies, computer-based interventions, and other
commercial technologies such as Wii, iPads, and others. These
studies emphasised assistance in everyday life, which all the afore-
mentioned reviews discussed [38,41-44,46-49].

Limitations and future research

This review has some limitations. The identified studies were
mostly within one geographic region and many studies used pro-
totypes, which could affect the definitions of consumer direction.
That itself may be a limitation for the formulated definitions, thus
we suggest that researchers should apply and validate our defini-
tions in similar contexts. Another limitation regards the low sample
of people with severe dementia in the included studies. Having a
potentially higher sample of people with severe dementia could
provide different re-conceptualizations for the four theoretical
components of the consumer direction. Based on this, we suggest
an increased focus on how people with dementia can achieve the
consumer role in service delivery systems. Additionally, researchers
can examine the contingency between the four consumer direction
components. Lastly, another interesting point for future research
regards the technology readiness level and its potential impact on
the components or the definitions of consumer direction.
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Older adult
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Technological aid
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Mental illness

Mental decay

Mental deterioration
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