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Abstract

Background: Physical training is increasingly used in rehabilitation for older people with dementia and several stud-
ies have documented positive results. Currently, welfare nations promote motion-based technology (MBT) at home to
replace group training in various rehabilitation interventions. Research on the use of MBT by people with dementia is
sparse. Therefore, this study explores how people with mild dementia and their relatives experience home-based MBT

in daily life.

training in an intervention facilitated by a Danish municipality.

Methods: The study is part of a feasibility study and builds on participant observation and interviews with people
with dementia (n=4), their relatives (n =4), and health care workers (n=3) engaged in the project.

Results: Participants compared MBT training to group training and found that MBT was not a satisfactory replace-
ment for group training. Some participants used and enjoyed MBT daily while others were challenged by the technol-
ogy, the placement of the device, or motivation to independently complete the training program.

Conclusion: MBT is possibly best considered as a supplement to group training, suitable for individuals able to use it
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Background

People with dementia are known to be less physically
active compared to healthy people of the same age,
which may affect quality of life and ability to maintain
independence and autonomy in daily life [1]. Loss of
autonomy and increased dependency are key elements
experienced by people with dementia. Research has
shown that people diagnosed with mild to moderate
dementia who experience decreased autonomy have
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a diminished sense of personal dignity and well-being
and increased emotional distress [2]. A central element
in sustaining personal dignity is to engage in meaning-
ful activities and social relationships [3]. Hence, group
physical training can be an effective rehabilitation
strategy for older individuals with dementia, result-
ing in positive effects [4—8]. Persons with demen-
tia may find great pleasure and joy in participating in
exercise programs [9]; exercise seems to improve self-
efficacy [10] and may be seen as a means to maintain
selfhood [11]. Most studies on exercise and dementia
have explored physical training in groups and in insti-
tutionalized settings, although existing research sug-
gests that individual home-based training is feasible for
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community-dwelling adults with mild cognitive impair-
ment [12, 13]. However, results are inconsistent and
indicate a need for further research [14].

Home-based training is a particularly relevant
approach considering that physical training using
motion-based technology (MBT) at home is increas-
ingly used in therapeutic interventions [15]. MBT is
characterised by interaction between physical action
and technology, also referred to as ’exergames, more
commonly seen outside clinical settings in sports,
exercise or dance-based video games for various video
game platforms [16].

The use of MBT and other technologies in the health-
care sector may be seen as part of a growing tendency
to shift the provision of healthcare from institutional
settings to the home [17-20]. As part of this trend, peo-
ple with dementia are often expected to live at home
and manage daily life despite symptoms that may have
previously required hospitalization or institutionaliza-
tion [21].

Home-based training using MBT for persons with
dementia is a relatively new field and has already indi-
cated potential to improve cognitive and physical func-
tions [15, 22]. The sparse number of studies in this area
may be due to dementia-related apathy resulting in lack
of initiative and motivation, and difficulties following a
training program [23]. Adherence to a home-based train-
ing program using MBT may be more difficult for a per-
son with dementia, considering the cognitive demands of
learning new technology.

This study reports on an MBT intervention facilitated
by a Danish municipality and a university based research
team. The municipality offers rehabilitation to individuals
with dementia, consisting of MBT training and social and
psychological support. The intervention also included
support offered to relatives of the individuals with
dementia. The efficacy and feasibility of the present MBT
intervention is reported elsewhere [24]. In summary, the
efficacy and feasibility study tested whether MBT train-
ing at home is feasible and whether it improves physical
and cognitive functions and quality of life. MBT training
at home showed a tendency to stabilize physical and cog-
nitive functioning: 52% of the participants trained with
MBT at home, and among them, half had high adher-
ence to the MBT training activity. However, the results
also revealed a tendency of declining quality of life with
MBT implementation, for both the participants and their
caregivers. These results call for further research and
in this study we explore how people with dementia and
their relatives experience home-based MBT. Specifically,
we are interested in identifying the barriers and facilita-
tors to the use of MBT at home and whether and how it
increases quality of life.
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Methods

Study design

People with dementia often have difficulties with audi-
tory and visual language processing, conducting coherent
conversations, and recall and abstraction. Interviewing as
a standalone research method therefore has limitations
[25]. The present study thus builds on multiple qualita-
tive methods, combining participant observations, semi-
structured individual interviews, focus group interviews,
and informal interviews during participant observa-
tions. This combined methodological approach allows
for observation of actions and immediate responses, the
comparison of behavior to self-reported data, and the
combination of perspectives from various data sources,
and is a useful approach for people with dementia who
may have diminished ability in self-expression [26].

The intervention

The MBT intervention was based on an online admin-
istrative system developed by Welfare Denmark. The
MBT instructor (physiotherapist) sat up a training pro-
gram based on each participant’s physical capabilities.
The training program was installed on a device used in
the participant’s home, consisting of a touch screen,
a Microsoft Kinect camera, and a modem. The device
was placed at a 1.5 x 3 m’ distance from the person per-
forming the exercise and protected from sharp light.
The program guided the participant via on-screen text,
audio and video. The camera registered the participant’s
movements and participants received feedback from the
device if the exercises were performed incorrectly. The
device’s data, consisting of performance quality of the
training, time per exercise, and training frequency, was
accessible by the managing physiotherapist. The difficulty
level of the training program was adjusted according to
the needs of the participant.

The intervention flow is illustrated in Fig. 1. Phase 1
consisted of a start-up meeting in which the participant,
their relative and a training instructor discussed the par-
ticipant’s health, social life, participation in domestic
tasks, physical activities and support needs. Beforehand,
a dementia consultant had visited their home to identify
resources and challenges in daily life. In phase 2, physi-
cal training facilitated by an instructor (physiotherapist)
was initiated and took place in smaller groups of 4—8 par-
ticipants at a local health care center. The exercises were
a combination of balance, coordination, and strength
exercises and cardio workout, adjusted to the level of par-
ticipants’ strength, flexibility, and endurance. In phase 3,
the group training was reduced to once a week and par-
ticipants were encouraged to train twice a week at home
using the MBT.
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Phase 1: 2 hours

Start-up

Fig. 1 Intervention flow
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Group
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Participants
The inclusion criteria for participating in the intervention
was as follows: a mild to moderate dementia diagnosis
from a memory clinic, a Mini-Mental State Examination
(MMSE) score above 18, 50 years of age or older, living at
home, contact with a relative on a daily basis, and capable
of expressing experiences; also, the participant’s relative
had to consent to participation. Persons with other seri-
ous physical or psychiatric illness, including severe sight
or hearing disabilities, were excluded. A total of 23 per-
sons with dementia participated in the intervention.
Participants included in the present qualitative study
were involved in phase 3 of the intervention. During
participant-observation in a group training session and
through the assistance of the training instructor, seven
participants were invited to participate in the qualita-
tive study. Afterwards, their relatives were contacted and
invited. Four persons with dementia and their relatives
accepted to participate in semi-structured interviews
(n=38). The four participants were 67 to 82 years old,
three males and one female; two were diagnosed with
Alzheimer’s and two with unspecified dementia. Partici-
pants were diagnosed 1-3 years prior to inclusion. The
relatives were between 50 and 70 years; two were work-
ing and two were retired. All relatives were female; three
spouses and one daughter. The three project workers
included a female training instructor, a female demen-
tia consultant and a male MBT instructor. The perspec-
tives of the three project workers were included as they
were key to understanding the potential barriers and
facilitators faced by persons with dementia during the
intervention.

Data collection

At first a focus group interview was conducted with the
three project workers. The purpose of this interview was
to gain knowledge of their experiences with MBT and to

identify potential themes to be discussed and observed
in the study. The interview followed an interview guide
containing the topics: people with dementia and physi-
cal training in general, at the health care centre, and at
home; interactive communication technology (ICT) and
people with dementia; the role and needs of relatives in
the intervention; and potential changes to future MBT
interventions.

Participant observations were conducted in three dif-
ferent settings. First, two start-up meetings and tests
(each 2.5 h in duration) were observed at the local health
care centre. Participants in these observations were the
person with dementia, their participating relatives, the
training instructor and the dementia consultant. At this
meeting the intervention was introduced and cognitive
function was measured by MMSE and Neuropsychiat-
ric Inventory-Questionnaire (NPI-Q); and quality of life
was measured by European Quality of Life 5 dimensions
questionnaire (EQOLS5). In addition, an interview regard-
ing daily activities performed, and physical tests (sit to
stand, timed up-and-go, 6-min walk test, and 10-m dual-
task walking test) performed. These observations pro-
vided data on the abilities of the persons with dementia
and potential challenges related to physical training and
the use of ICT.

Second, the first author participated in two group
training sessions followed by coffee and informal talks
(each 2.5 h in duration) held at the local health centre.
Before each training session, participants and their rela-
tives met in the hallway of the health center for friendly
conversation. While participants completed the train-
ing session, the relatives continued their conversations,
sharing experiences of their relationships with the per-
sons with dementia. An instructor guided the exercises
performed individually, in the group and/or in pairs.
Participants were familiar with each other and the vari-
ous exercises, and the atmosphere was characterized by
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joy as the participants made jokes, teased, and competed.
Participant observation allowed opportunities to meet
the participants and to explore the interactions among
the participants and between the training instructor and
the participants.

Third, training sessions at home were followed to
observe how participants were interacting with the tech-
nology. The interview participants were asked to perform
a MBT session immediately before the interview. Dur-
ing these MBT training sessions, attention was paid to
the placement of the device, how to turn it on and off,
performing the concrete exercises, and responses to the
device’s feedback.

Informal conversations that arose during participant
observations provided information regarding the physical
training in context, whether at home or at the health care
center, and such information was also used to inform the
semi-structured interview guide.

Interviews were conducted in the participants’ homes
to support participants by being in a familiar and safe
environment [27]. Interview questions were structured
to elicit concrete statements, use familiar terminology,
and to continuously validate the meaningfulness of their
experiences. The interviews followed an interview guide
and contained topics including physical training at home
and at the local health care center, previous experiences
with physical training, use of MBT, previous experiences
with ICT, and other activities in daily life (see also sup-
plementary file: Interview Guide). Additionally, relatives
were invited to share their perspectives on MBT use and
the influence it had on their relationship to the individual
with dementia and relatives’ wellbeing. In two cases, par-
ticipants and their relatives were interviewed together,
whereas the other two were interviewed separately from
their relatives. The decision regarding joint or solo inter-
views was based on participant preference. All interviews
were transcribed verbatim.

Data analysis

The data comprised fieldnotes from participant observa-
tions and transcribed interviews, which were organised
based on systematic text condensation (STC), which pro-
ceeded through four steps [28]. First, the transcriptions
were carefully read with an open mind to identify pre-
liminary themes and to get an overall impression of the
contents. Second, text fragments related to the research
questions were identified and labelled with codes, or
meaning units. In this process, the codes were then
decontextualized for comparison across data sources.
Third, meaning units were condensed into an abstract
format representing the meaning units across the data.
Fourth, the condensed meaning units were transformed
into descriptions and concepts based on the research
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questions. The organization of the data is illustrated in
Table 1.

Results

This study aimed to identify barriers and facilitators
for the use of MBT in older people with dementia. We
identified a permeating theme from the analysis as “The
screen: a source of increased autonomy or conflicts at
home, which embraced aspects of potential barriers and
facilitators when using MBT as a means for rehabilita-
tion intervention in people with dementia. To maintain
anonymity in the subsequent discussion, the participants
with dementia are referred to as P1, P2, P3, and P4. Other
study participants are referred to by their familial role or
professional title.

The screen: a source of increased autonomy or conflicts

at home

When asked about MBT training, participants compared
it to training at the center. Instructor and relatives alike
reported that participants trained intensely and looked
forward to training sessions. Some of the relatives were
at first concerned that participants would drop out and
reported that in the beginning, they had to motivate par-
ticipants to leave the house for training:

Well, at first, he was complaining that he had to
go, and I think it was general for the participants;
the group were all grumpy men. But we, the wives
insisted. He has a regular training partner and they
are like two little boys at school. They do have good
cohesion in the group. They need each other; they
need somebody to be with, someone who has simi-
lar challenges as themselves. They are already very
much alone. I don’t think the screen is useful for peo-
ple with dementia. [Relative]

Entering phase 3, the participants were offered the
home-based MBT device (referred to as “the screen”)
and group training reduced to once a week. The instruc-
tor sensed that reduction of the group sessions had con-
sequences for participants’ levels of social activity and
that social coherence in the group was disrupted. This
observation was shared by relatives and the participants
themselves:

What I like about it is training at the centre. We
have fun and it gives a kind of boost. But training
with the screen — it is not the same. Not at all. At
the center it is completely different. I can tell that
many enjoy it, and it gives them a boost. 1 would
rather train together in a group. I don’t mind the
screen, but the socialness we share is something else
and we support each other. The other participants
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say that the screen is a bit difficult; that they are not
too happy about it. They are not so straightforward
about it, ehh...if they feel that it is silly to train alone
in front of a screen [laughs]...It is something like that
1 think. [P1]

The perspective that participants experienced a loss of
social exposure was shared by their relatives. Some rela-
tives expressed that home-based MBT was a good idea,
but not a suitable tool for people with dementia. A per-
son with dementia is already socially isolated and more
efforts should be made to establish relationships to other
persons with dementia:

Well, my husband was upset. He has been so pleased
with the group he has been training with. And now
the group is split into two, one half training at home
and only at the centre once a week. The other group
continue to meet twice a week, but with only four
participants, and that is too few. [Relative]

Although the participants felt that they had lost some-
thing by training at home, two of the participants fol-
lowed the MBT training program every day and enjoyed
it. However, they all agreed that the screen could not
replace training in groups.

For the two participants training frequently at home,
the MBT sessions became part of their daily routine.
Together with relatives, they had installed the screen in
a separate and private room with plenty of space to do
the exercises without having to move furniture around.
The other two participants did not have this option and
used the MBT device maybe once a week or less. One
had placed it in the bedroom, which meant that he had to
move items and close the curtains. Another participant
had it placed in the living room next to photos of family
members.

The two daily users of the MBT had a routine of start-
ing early in the morning. P1 was an early riser, and his
wife gave him domestic tasks that he was able to man-
age independently. Beforehand she would have prepared
recipes and shopped for groceries. But training at home
she did not interfere with:

He has done the training by himself after the instruc-
tor was here to install it. At first, he couldn’t make it
work and I had to help him. Then it worked fine and
I was watching him doing the program. Since then,
he didn’t complain about it. [Relative]

P2 was also alone in the house during the morning
hours and trained independently without being moti-
vated by his relatives: "I get up early. I have always done
that, around six or so. And then I go to the room for
doing the exercises." P1 and P2 had both been physically
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active their whole lives and both had participated in
team sports. Being physically active was therefore famil-
iar, although age and health placed some limitations on
training.

MBT training increased individuals’ sense of freedom
since it gave them the choice to train at home instead of
going to the center:

If [P2] is sick or has pain in the legs, then he gets
upset that he can’t go to the center and then he has
tried to do the exercises at home three times a day.
He has to move otherwise he grows roots. [Relative]

The MBT instructor at the health care center also
explained that to some of the participants, the screen
increased their independence. Some relatives even
reported that the screen facilitated personal space since
they got 20-30 min to themselves without being dis-
turbed or concerned about what the person with demen-
tia was doing.

While two of the participants experienced that MBT
supported their independence, the other two participants
did not use the screen frequently. P3 had difficulties
doing the exercises correctly since he had back problems.
As his relative explained:

He easily manages the screen, turning it on and off
and so. But the exercises are difficult. They are actu-
ally the same as at the center. In the beginning I was
always there to support him, then I could explain to
lift the right arm and left leg...ehh, he can't tell the
difference between left and right, ehh...and then he
asks, ‘What should I do now?’ The screen can’t help
him with that. No, there must be someone to instruct
him that he has to bow deeper, to move the head, to
stand up straight and so on. Cause if you don’t do it
right then the screen tells you that you haven’t done
them yet. [Relative]

P3 himself expressed that he had problems doing the
exercises due to his stiff back. He also found it difficult
to be motivated and perceived it as a duty more than a
pleasure. He did enjoy going to the center, although at
times he found it difficult to leave the house.

Training by MBT at home caused conflicts between
participants and their relatives. The technology was chal-
lenging; participants were not motivated, or the exercises
were too difficult. The instructors reported cases where
the screen was returned:

Some of the relatives have contacted us to come and
pick up the screen since it caused conflicts. There was
a case where the participant had the idea that it
worked really well for him and he was training each
day. But I could see that he didn’t. I went to their
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house to observe him doing the program and I could
tell that it worked for him. But he couldn’t do it by
himself, and he would not let his wife help him. And
they had conflicts. Then he said that he trained when
she wasn’t at home. But he still didn’t, according to
the screen reports. [Instructor]

One relative experienced several conflicts with the
participant due to the screen. During the interview, they
disagreed when it came to frequency of usage, the place-
ment of the screen and technical details. The relative
believed that it was too slow to start up, that the partici-
pant didn’t train at all, and that it was a problem to have it
placed in the bedroom and having to move things around
when using it. The patient disagreed with all these state-
ments, however.

It was not only the screen that caused relational con-
flicts. Relatives were highly affected by changes in behav-
iour and personality, and daily routines were changed
drastically in some instances, leading to major changes in
many relationships. In such cases, training at home could
cause more burden than benefit.

Discussion

Lack of motivation, difficulties with the screen, and dif-
ficulties completing the exercises were all experienced as
barriers to use of the screen. Additionally, some of these
barriers caused challenges in home life, such as disagree-
ments and extra burdens placed on relatives. Irrespective
of whether the screen increased independency or con-
flict, all participants agreed that by training at home, they
suffered a social loss. Training in a group was a meaning-
ful activity that provided an opportunity to socialize with
likeminded individuals. In general, people with dementia
are at higher risk for social isolation. Their ability to par-
ticipate in social interaction is limited, but nevertheless
meaningful [29]. Group training with peers is therefore
crucial to prevent social isolation.

Studies that have investigated group training for peo-
ple with dementia have shown group training to be more
effective in improving cognitive functions compared to
solo training [16, 30]. Relationships have also been shown
to facilitate exercise participation. A study of nursing
home residents with dementia found that group exercises
were experienced as motivating and that individuals used
each other as role models [10]. Similar results were found
in a study of older people with dementia participating
in high-intensity group exercise [9]. Participants found
inspiration in watching each other perform the exer-
cises and competing, and emphasized the importance of
being with others in the same situation [9]. The impor-
tance of peer interaction was also identified in a recent
review study, where it was found that peer interactions

Page 7 of 10

supported a sense of belonging [31]. These results were
also found in the present study: participants and relatives
alike shared the view that group training was meaningful,
resulting in laughter, good company, intense training and
friendly competition. Based on these results, we encour-
age the inclusion of group exercises in future physical
activity interventions targeting people with dementia in
order to support social interactions.

To some of the participants in this study, training at
home was a helpful tool in creating a routine they could
control themselves in regards to training frequency and
intensity. Training at home may in this sense be seen as
enhancing a sense of independence. Moser (2011) argues
that dementia is articulated in a biomedical framework in
which the disease gradually overtakes, undermines and
diminishes the "I" [32]. Maintaining self-initiative and
independence becomes crucial and possibly even a delib-
erate choice in order to maintain the "I" [33]. Research
has also shown that preserving autonomy can be seen
as a self-maintaining strategy [34]. Following this ration-
ale, engaging in MBT training at home may be seen as
a symbolic (or literal) act of maintaining autonomy and
independence.

Turning to the literature of human interaction with
technology, we found inspiration in the concept of
domestication, which refers to the process by which
technology is integrated into daily life and helps explain
the processes that people engage in when implementing
technological equipment in daily routines at home [35].
Domestication implies the process of connecting the pri-
vate sphere with a professional sphere and transforming
the strange into the familiar. A similar process took place
in the current study. The placement of the screen varied
in the four different homes visited. For two of the partici-
pants, the screen had been given its own room, creating
a separate space for training. For these same two indi-
viduals, MBT worked well and became part of the daily
routine. One explanation may be that having a separate
space invited completion of the training as it provided
segregation between ‘cosy home’ and ’ training space’ The
home, décor, available physical space, and the symbolic
meanings that residents attach to ’home’ all influence
the adaptation of technology in daily life. The concept of
domestication has potential for beneficial effects if made
explicit in situations when implementing technology like
MBT in the home.

Transforming the home into a space for physical activ-
ity shifts responsibility for a health-promoting activity.
At the local training center, the participants were sup-
ported, encouraged and inspired by each other and by
the instructor. At home, they relied on their own moti-
vation and on support from relatives. In the specific
context of engaging people with dementia in physical
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activity, we argue that this practice is part of the wider
policy discourse on active ageing. The growing ageing
population has made it necessary for policy makers to
rethink healthcare systems and behavioral interventions
to maintain older persons’ independence and thus delay
age-related health problems for as long as possible [36].
In this discourse, independence is enhanced as the key to
quality of life in old age [37]. However, as has been dis-
cussed in the work of Lupton, governmental health cam-
paigns aimed at informing citizens about how to maintain
health through individual behavior may primarily result
in behavioral changes by individuals who are already
primed in terms of motivation or resources. The con-
sequences may be that vulnerable population groups—
those who lack either motivation or resources or other
key factors—are not able to engage in health-maintaining
activities, potentially resulting in further marginalization,
especially considering the increasing use of health tech-
nologies [38, 39]. In the current study, participants and
their relatives differed in the way they trained using the
screen at home. It is therefore important to distinguish
between the different needs and resources available to
each person.

Strength and weaknesses

The strength of this study lies in the methodological
ethnographic design, providing a unique opportunity
to observe immediate phenomena during interactions
between participants and between participant and tech-
nology. This methodological strength was further rein-
forced during the interviews, as validation was sought via
repeating the researcher’s interpretation of statements to
participants and relatives, allowing for real-time correc-
tion as needed [27].

Protection of persons with dementia due to their vul-
nerability and perceived lack of capacity to give consent
has frequently resulted in the exclusion of individuals
with dementia from research [40]. Until the 1990s, atti-
tudes towards persons with dementia were that their
perceptions were difficult to assess and non-reliable [41].
More recently, however, it has been acknowledged that
exclusion of a population group from research raises
ethical concerns, since the subjective perspective and
experience of these individuals goes unvoiced. Research
inclusion contributes to participants feeling useful and
provides researchers with important information in
regards to the needs, desires and preferences of indi-
viduals with dementia [27]. Although research involving
people with dementia may present challenges due to pos-
sible diminished abilities in communication and abstrac-
tion, it is crucial to include the voices of this vulnerable
group, to understand their needs, experiences and need
for resources [42].
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The number of participants in this study was limited:
one weakness may be that we were unable to include
additional participants. To some extent, the results
illustrate divergent perspectives that reflect relevant
nuances in using MBT, but the results also call for fur-
ther studies. The study is part of a feasibility study and
points to the need for attention to processes of interac-
tion and subjective experiences in future research.

All the participants with dementia were men. This
may be due to the fact that all relatives were female, and
it is likely that participation was initiated by the female
relatives. Future studies may benefit from women’s per-
spectives on home-based MBT and the support they
receive from male relatives. The study did not include
persons with severe dementia, and did not study the
participants for a longer period. Future studies among
individuals with dementia may also consider focusing
on changes in the frequency and quality of home-based
MBT training as the disease progresses.

Conclusion

This study explored how MBT is experienced by peo-
ple with dementia and their relatives participating in
an intervention facilitated by a Danish municipality.
The study identified potential benefits and challenges
resulting from home-based MBT training: the sense
of having lost the opportunity to be with like-minded
individuals in group training; the screen caused marital
conflicts; and the screen enhanced feelings of freedom
and independence. There is therefore no clear answer
to whether MBT increases quality of life, but it can be
seen as a supplement to in-person group training.
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