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Abstract

Background: Social robots, asaform of digital health technologies, are used to support emotional, cognitive, and physical care
and have shown promising outcomesin enhancing social well-being in people with dementia (PwD) by boosting emotions, social
interactions, and activity participation.

Objective: Thegoal isto investigate the attitude of stakeholders and potential facilitators and the barriers to implementing the
social robot MINI in community-based meeting centers (MCs) for PwD and carers in the Netherlands and Spain.

Methods: Based on the British Medical Research Council guidance for process evaluation of the implementation of complex
interventions and the model for tracing the facilitators of and barriers to the adaptive implementation of innovations in dementia
care, an explorative qualitative study was conducted. Following the introduction of the MINI robot, 11 stakeholders were
interviewed in 3 MCs in the Netherlands and 1 in Spain, as well as stakeholders in health and welfare organizations in both
countries. In addition, 12 adults with dementia participated in focus groups. The data were thematically analyzed and narratively
described.

Results: Overall, the stakeholder opinion and interest in the MINI robot were positive. The most important (expected) facilitating
factors mentioned by stakeholders appeared to be human resources, funding, the impact of the MINI robot on the users and
programs of the MCs, characteristics of the innovation, and collaboration with other care and welfare organizations. However,
the (expected) barriers mentioned concerned the physical context and functionalities of the MINI robot, the user context, and MC
activity policies.

Conclusions: The findings will inform professional stakeholders, such as MC directors and managers, as well as care and
welfare organi zations, on the practicality of using the MINI robot in MCs. Furthermore, our research will aid MINI robot developers
in tailoring its features to PwD’s preferences and demands and MC policies, which will contribute to the MINI robot’s effective
adoption and depl oyment.

(J Med I nternet Res 2023;25:e44125) doi: 10.2196/44125
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Introduction

Dementia has been identified as 1 of Europe’s most complex
public health diseases, which impacted 14.1 million peoplein
2019, and has been highlighted as a public health priority [1].
As aresponse to providing social and health support programs
for people with dementia (PwD) and reducing the adverse effects
of dementia, the Meeting Centre Support Programme (MCSP)
for PwD and their carerswas set up in the Netherlandsin 1993.
Recently, the MCSP was adaptively implemented in severa
other European countriesaswell (the United Kingdom, Poland,
Italy, and Spain) [2]. Currently, there are more than 180 MCs
across the Netherlands and around 70 in other European
countries. The MCSP has been proven to be effective in the
case of psychosocia symptoms, such as mood and depression,
inactive and unsocial behavior, and quality of life, as well as
the carer burden and delayed nursing home admission of PwD
[3-8].

Intelligent assistive technologies (I1AT) are a growing body in
dementia research [9]. “IAT” is an umbrella term including a
range of digital devices, such as smart home systems, tablets,
smartphones, wearable devices, and humanoid robots. According
to a systematic review, |AT have been suggested to empower
people in the mild-to-moderate stages of dementia, supporting
their independence for alonger time[10]. Humanoid robots, as
thethird generation of social robots, communicate with humans
through verbal and nonverbal interactions. They have the
potential to improve the mood, social interaction, and activity
participation of PwD [11]. However, due to the early stage of
this field, few of them are fully developed and commercially
available.

MINI isahumanoid robot recently developed at the University
of Carlos |11 of Madrid. This social robot is designed to assist
and accompany older adultsin their daily lives at homeor in a
nursing facility and stimulate their cognitive functions. The
robot can provide psychosocia and cognitive stimulation
through games and cognitive tasks, in addition to services in
the areas of safety, entertainment, and personal assistance.

Because the MINI robot may be valuable for the target group
of MCs, we explored the interest of key stakeholdersin MCs
in the Netherlands and Spain, aswell as possible facilitators of
and barriers to the robot’s deployment in MCs.

Several frameworks and guidelines have been suggested in the
literature to aid in the successful implementation of complex
interventions. The Medical Research Council (MRC) published
a framework for the development and evaluation of complex
interventions and to help researchers with methodological
difficulties [12]. The MRC aso developed a guidance for
process evaluation of the implementation of complex
interventions, which focuses on the influence that contextual
factors, implementation factors, and mechanisms of impact may
have on the outcomes of interventions [13]. The effectiveness
of an intervention can be limited due to flaws in proper
implementation [14]. Hence, the MRC framework emphasizes
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theimportance of intervention implementation ingredients, such
as fidelity, dose, and reach, and addresses issues such as
management, structure, support, and training to shape proper
intervention conditions. Theterm “mechanism of impact” refers
to how the proposed intervention brings about desired changes
and how these outcomes might be repeated in future
interventions of asimilar nature.

Understanding the context in which a complex intervention
takes place becomes important when external contextual
elements may facilitate or impede proper implementation and
as such may influence the intervention outcome.

Another theoretical model to evaluate the implementation of
complex interventions was proposed by Meiland et a [15].
Their model is designed to trace the facilitators of and barriers
to the adaptive implementation of innovative practices in
dementia care, attuned to local and regional conditions [15].
Preconditions, as well as the phases of preparation, execution,
and continuation of implementation, are covered by this
theoretical framework. Preconditionsrefer to existing conditions
in the context where the intervention will be implemented,
including characteristics of the innovation, operationa
conditions, human and financial resources, and organizational
conditions that can facilitate or impede the implementation of
theintervention. In the preparation phase, the need for adaptively
implementing the intervention is assessed and an inventory of
thepractical preparations required for successfully implementing
the intervention is created and evaluated. Regarding the
execution phase in which the intervention is started in practice,
elements that interact with the high-quality execution of the
intervention are evaluated. In the fina phase, continuation,
elements that contribute to an effective intervention are
evaluated. The above-mentioned phases are further specified
in the model on 3 levels: micro (user/primary process, €g,
personnel, training, management, care provider, person with
dementia, and informal carer), meso (collaboration between
care providergorganizations, finances, division of tasks,
collaboration with other organizations), and macro (structure
of the care system, laws, regulations, and national and regional
policies).

In this study, we used both the MRC guidance for process
evaluation and the model to trace the facilitators of and barriers
to adaptive implementation of innovative practicesin dementia
care in order to explore the facilitators of and barriers to the
implementation of MINI in MCs for PwD and their carers. In
this research, we did not include the continuation phase, since
the robot has not yet been implemented in the MCs.

The research questions were:

- What are the potential facilitators of and barriers to the
implementation of the MINI robot in MCs for PwD and
carersin the Netherlands and Spain?

- Do any of the robot’s features need to be improved for
successful implementation in MCs?
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+  What isthe attitude of PwD and other stakeholdersin MCs
toward the MINI robot?

Methods

Study Design, Participants, and Setting

An explorative qualitative design, using one-off semistructured
interviews with stakehol ders other than PwD and focus groups
with PwD, was used to identify potentia facilitators of and
barriers to implementing the MINI robot for PwD and people
with mild cognitive impairment attending MCs in the
Netherlands (N=3) and Spain (N=1). Participantswere selected
and recruited through the purposive sampling method. The
participants interviewed in the Netherlands came from 3 MCs
in the middle and west of the country: 12 people with
mild-to-moderate dementiawho wereinvited by the coordinator
of the M Csto participatein the focus groups and 9 professional
stakeholders, including the managers and activity therapists of
the 3 MCs, the chair of the Amsterdam section of the Dutch
Alzheimer Association, and a senior policy advisor and
coordinator of the social support domain of the municipality of
Amsterdam. In Spain, the manager of the MC and head of the
Community Support Complex in Zamora participated.

MINI Robot Presentation

MINI autonomously communicates with humansthrough verbal
and nonverbal interactions. It is a lightweight, small-size,
stationary robot covered in plush fabric with an animal
appearance. It is equipped with amicrophone for speech-based
communication, touch sensors in the shoulders and belly that
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allow the user to interact physically with MINI, an RGB-D
camera to extract visual and depth information from the
environment, organic light-emitting diode (OLED) eyes to
express the robot’s emotional state, and a tablet that can work
both as an input device (through fixed menus) and as an output
device, displaying the content of the apps. A series of games
and cognitive exercises are installed on the robot that can be
extended and modified. MINI is set up to pose certain queries,
obtain answers, and provide users with feedback on their
performance[16-18]. Currently, MINI isin the prototype phase
and programmed for the Spanish language only (see Figure 1).

An introduction video clip of the MINI robot was produced in
collaboration with the robotic laboratory of the University of
Carlos|1l of Madrid and translated into Dutch, adding a Dutch
voice-over and subtitles, by researchers of the Amsterdam
University Medical Center. The video provides information
about the use and functionality of the MINI robot, aswell asits
software and application, and demonstrates a user interacting
with the robot. This video was sent to participants via email as
a YouTube video link before the interview day, accompanied
by the study aim, a brief description of the MINI robot, and
interview questions. The interviews were conducted in person,
and participants were free to watch the video again before
answering the questions.

For the PwD, the video was shown on abig-screen TV/projector
screen during afocus group session, and general questionswere
asked about their opinions and attitudes toward the MINI robot
(see Figure 2).

Figure 1. MINI robot developed by the University of Carlos 111 of Madrid (UC3M).
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Figure 2. Presentation of the MINI robot to the PwD in the MCs. MC: meeting center; PwD: people with dementia.

Data Collection

The interview questions were created based on the MRC
guidance for process evaluation and Meiland et a’s [15]
theoretical framework to tracefacilitators and barriersregarding
preconditions and the preparation and execution phases of
implementation at micro-, meso-, and macrolevels, including
contextual factors, implementation factors, and mechanisms of
impact. Figure 3 demonstrates how the 2 model swere combined
to create a theoretical framework of our explorative study. The
semistructured interview questions for the stakeholders other
than the PwD are presented in Multimedia Appendix 1.

Two interviewers, the main researcher of the study (author AM)
and a local researcher in the Netherlands (author SK),
interviewed the stakeholdersindividually and took notes (quotes)
of what was stated, and all interviews were audio-recorded.

In the focus groups, the PwD discussed their general attitudes
toward the implementation and application of the MINI robot
in the MCs. The loca researcher (SK) interviewed and
moderated the focus group sessions, and the sessions were
audio-recorded.

Figure 3. Combined model for tracing the facilitators of and barriers to implementation of the MINI robot based on the Medical Research Council’s

guidance for process evaluation.

Preconditions

Context

Micro, meso, macro

Data Analysis

The interviews were anonymously recorded using the iPhone
13 voice recording app. The local researcher (SK) transcribed
the audio recordings and trand ated theminto English. Themain
researcher (AM) followed the same procedure for theinterviews
in Spain. Codes for facilitators and barriers regarding
preconditions, preparation and execution phases, level (micro,
meso, macro), and factors associated with the context,
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Execution phase

Mechanism of impact
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implementation, and mechanism of impact were created.
Subsequently, the study supervisor (author RMD) and main
researcher (AM) independently coded 3 interview transcripts,
reviewed disparities, and discussed them until consensus was
reached. The other transcriptions and meeting notes were then
further coded thematically by the main researcher (AM) using
QSR NVivo 12 software, and potential facilitators and barriers
were summarized. The complete list of codes is presented in
Multimedia Appendix 2.
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Ethical Consider ations

Ethical approval was not sought for this study. Thisalignswith
the Medical Research Involving Human Subjects Act (Wet
Medisch wetenschappelijk onderzoek met mensen, WMO) in
the Netherlands [19] as interview studies are beyond its scope.
Additionally, no personal data were collected. All participants
were fully informed of the study and what was being asked of
them. Verba informed consent was obtained from individuals
before the study.

Results

Participants

Intotal, 11 interviews were conducted with 11 stakeholders: 4
(36%) MC managers, 4 (36%) activity therapists of the MCs,
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the chair of the Amsterdam section of the Dutch Alzheimer
Association (n=1, 9%), a senior policy advisor/coordinator of
the social support domain of the municipality of Amsterdam
(n=1, 9%), and the head of the psychiatry unit of the Community
Support Complex and manager of the MC in Zamora(n=1, 9%).
Additionally, 12 Dutch PwD attended the focus group
discussions.

Facilitators of and Barriersto Implementation of the
MINI Robot

In this section, a summary of the facilitators and barriers in
existing preconditions as well as those associated with the 3
process evaluation components (ie, contextual factors,
implementation factors, and mechanisms of impact) in both
preparation and execution phases are outlined (see Tables 1-4).

Table 1. Existing conditions facilitating or impeding the implementation of the MINI robot.

Precondition Facilitators Barriers
Characteristics of the innovation *  Entertaining (M19) «  No substitution for the human being
. ing self-est LGb) o Individualized use
mproving seif-esteem ( «  May substitute human interactione
«  Funand enjoyable (M1) . . e
. Reminiscence activity (M1) Constant need for supervision
*  Stimulating and activating (A°)
«  Reducesthe care burden of caregivers and profes-
sionals (M2%
«  Complementary/additional activity (M1, A)
Operationa preconditions o n/Af « Need for atechnical person (M1)
Human and financial resources »  Existing budget from the municipality (M1) «  Busy activity therapist (A)
«  Decision-making inside the organization (M 1)
«  Noneed for approval from higher-level partiesin
the organization (M1)
« Available donations from tech companies (M1)
« Avallable staff and volunteers (M 1)
Organizational conditions « Noneed for insurance for using therobot inthe  «  No quiz-like activities and games policy of the

MC (M1)

MC (M1, A)
»  Permission required from the directors (M1)

3\11: meeting center (MC) manager.

bLG: local government.

CA: activity therapist.

dm2: manager/director of other care/welfare organization.
€As stated by people with disabilities (PwD).

N/A: not applicable.
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Table 2. Contextual factors: potential facilitators and barriers, and recommendations for improvement.
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Barriers

Recommendations for improvement

Factor Facilitators

Hard_ware and  « Ccute appearance (M1%)
physical context

of the MINI

robot

Functionalities «  posqipility to add new apps (M2%)
« Interesting software (M1, M2)
« Not too difficult (M1)

and software
context of the
MINI robot

Usersof MCs  « N/AF

Settingandac- «  N/A
tivitiesof MCs

Other settings «  Could be helpful in other settings
such as nursing homes or private
homes where people are truly

aone

o  Can get used to the robot in MCs
and then want to have it at home

(M2)

It should look like a pet or human but

not in between (Ab)

Monotonous voice (M1)

2 user interfaces making it complex to
use: the robot and the tablet (M1)

Not a cute face (M1)

Not a nice appearance®
Childish appearance®

Too many options on the tablet screen
could be confusing (M1, A)

Features of the robot for individual
settings (M1)

No reaction to people's emotions (A)
Too much explanation by talking (M 1)

No feelings®

Higher functions of the brain damaged
so not suitablefor peopleinMCs (M1,
A)

Repetitions of instructions needed by
users (A)

No quiz-like activities and games poli-
cy of theMCs (M1, A)

Not playing gamesin the MCs (main
activity isto socialize)

Normal activities such as music and
art (M1, A)

N/A

Moving eyes (M1)

Expressing emotions (eg, laughing at
jokes; M1)

Less toy-looking (A)

Change the appearance (M 1)

Should look like a child or young adult
but not too childish or baby-looking
(M1)

Huggable and soft touch® (A)

2 versions of the robot’s look: puppet
and adult look (A)

Use of special fabric that cleansitself
(A)

Changeable clothing (A)

Clear voice®

Slow and short sentences® (M 1)

Use of bright colors® (M1)

Add some hair®

Expressing emotions (eg, lighting to the
jokes) (M1)

Medication reminder (LG®, M2)

Make the games more complicated (M2)
An aarm of accidents, fire, etc (M2)
Simple robot without a need for too
many explanations (M 1)

Robot in agroup setting acting as a
member of the group (M1)

Pictures from the local city (A)
Support and guidance in performing
daily tasks (LG)

N/A

N/A

N/A

8\11: meeting center (MC) manager.

BA: activity therapist.

CAs stated by people with disabilities (PwD).
dm2: manager/director of other care/welfare organization.

L. G: local government.
'N/A: not applicable.
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Table 3. Implementation factors. potential facilitators and barriers.

Mahmoudi Adl et d

Factor

Facilitators

Barriers

Insurance

Human resources and supervi-
sion

Funding

Effectiveness

Collaboration of organizations

Insurance probably possible for some people (M1?)

Volunteers of Digi Café can help with implementation
(M1)

Clear instructions for using the robot (M1)

Getting used to the robot (M 1)

Many organizations gifting to elderly adults (M1)

A medical general practitioner (GP) can recommend a
technology (M1)

The university can promote new interventions (M1)
The municipality can provide funding (L G

The care organization can provide financial resources
(M1)

The social support domain of the municipality of Ams-
terdam supports financial aid for such projects (LG)

Evidence of efficacy necessary (M1)
The MINI robot in line with the Amsterdam Vital and
Healthy program (LG)

Collaboration with welfare and health organizations
can help implement the MINI robot (LG)

Doe-Mee Huis® and Bakkershuise can helpwithimple-
mentation (M 1)
Collaboration with the Alzheimer Association can help

implement (M 2f)

Insurance is difficult to reach (M1)

Need for support from a caregiver besides the

robot (Ab)
Need for atechnical person to fix the robot (M1)

The technology must be necessary to get insured
(M1)

N/Ad

N/A

3\11: meeting center (MC) manager.

BA: activity therapist.

°LG: local government.

dN/A: not applicable.
€Community-based day centers.

fm2: manager/director of other care/welfare organization.
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Table 4. Mechanism of impact: facilitators and barriers.

Mahmoudi Adl et d

Factor Facilitators Barriers
MCs? *  AnMC with arobot would be interesting (M1°) + Wil not decrease the burden on professionals/care-
«  Therobot can be attractive and change the routines of theMC givers (M1, M2°
MD) «  Will not decrease loneliness (M1, M2)
«  Funand promoting socia interactions (M1)
«  Engaging the person in the group could affect their mood
(M1)
«  They will have more conversations (about the robot) with
their partner in the MC (M 1)
o Helpful to relax and make jokes (M1)
«  Funand entertaining (M1)
«  Helpsagainst cognitive deterioration (M 1)
« Helpsto stay active (M1)
Other settings « Socid interactions (M1) N

«  Peoplewill have more conversations (about the robot activi-

ties) with their partners at home (M 1)

«  Could be helpful for people living alone (M1, M2)

3\ C: meeting center.

bM1: MC manager.

®M2: manager/director of other care/welfare organization.
IN/A: not applicable.

Preconditions

Although the stakeholders' views on the features of the MINI
robot were somewhat divergent, most of them supported the
use of the MINI robot in MCs or other environments, such as
private or resident homes. Several existing facilitators were
noted in terms of human and financial resources. A few
impeding factorswere noted for operational and organi zational
conditions. Table 1 presentsthe existing facilitators and barriers
for the 4 precondition components.

TheMicrolevel

I ntroduction of the MINI Robot (Preparation Phase)

Obtaining consent from the directors of the MCs' to implement
the MINI robot for PwD visiting the MCs may be considered
the first step in the preparation phase. However, the majority
of MC managers claimed that they could make thisdecision on
their own without seeking permission from their superiors. The
stakeholders suggested various ways to inform PwD about the
new MINI robot intervention, including social media groups,
educational events, phone calls, and emails. The chair of the
Alzheimer Association suggested the MINI robot be presented
at conferences first so that various stakeholders may become
familiar with it.

It's very important to see how you can get people on
board so that they don’'t immediately put the brakes
on. [Policy advisor of the social support domain of
the municipality]

Human Resources and Training (Preparation Phase)

Every member of the MCs' staff may participate in the MINI
robot’s implementation, depending on their willingness to use
such technologies in the MCs. The MC managers stressed the
importance of training their staff as facilitators of the
intervention so that they may manage the robot and provide

https://www.jmir.org/2023/1/e44125

users with instructions on how to use it. They all believed that
users would not be able to communicate with the robot on their
own.

| cannot leave those people alone. Because they don't
know what to do. You always have to be with them.
[MC activity therapist]

Freguency of Use (Execution Phase)

The management and activity therapists largely agreed to use
the robot 3 days per week or as often as the users desire to
interact with it. One of the MC managers said that it might take
several weeksto get users accustomed to the robot before using
it regularly.

Adjustments to the Robot (Preparation Phase)

Regarding the robot’s software, hardware, and functions, people
had awide range of commentsto improve its features (see also
Table 2). All interviewees recognized the opportunity for
development in the aforementioned areas.

Regarding the software interface, it was frequently noted that
the ease of use and simplicity of the functions would make it
easier for PwD to interact with the robot, because they are not
accustomed to using such technologies and could become
confused if given too many options, lengthy usage instructions,
or a cluttered screen interface. The robot would integrate
effectively into the MCsif it could speak and converse socially,
respond to people’'s emotions, and act naturally.

It would be great if the robot reacts to the people
when, for instance, they say, I'm feeling sad today.
I’'m feeling really sad, that he reacts to that. [MC
manager]

It would be helpful if the robot could express
emotions, for instance, that he can laugh. [MC
manager]

JMed Internet Res 2023 | vol. 25 | e44125 | p. 8
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| think it would be nice when it can have social talks
about anything. [MC manager]
Since the MCs' support program is group oriented, individual
activities do not often take place. One manager saw the current
features of the robot interacting with 1 user in an individual
setting as a barrier to implementation and suggested adapting
the robot for a group setting.

The robot will be an individual activity unless you

could use it in a group setting for at least 2 people,

not just 1 individual! [MC manager]
Concerning the robot's hardware and appearance, the
interviewees found it attractive but believed there is aneed for
improvement to make it more acceptable to older adults (see
also Table 1). A few interviewees were not sure whether the
robot is an agent that resembles a human or an animal and
thought the appearance was somewhere in the middle.
Additionally, some people preferred the rabot to look like a
young adult and disliked the childish look. Moreover, one of
the activity therapists suggested that the robot’ s voice be clearer
and slower, communicating through brief sentences. Another
activity therapist recommended using specia fabric for the
robot’s clothes that cleans itself and does not require regular
washing, or even changeable clothing, ensuring safe hygiene if
people touch and embrace the robot (see Table 1).

Impact of the Robot on the MCs (Execution Phase)

Except for 1 MC, al other MCs recognized the MINI robot’s
potential to impact them. Depending on how the robot is
programmed, it can stimulate cognitive functions, keep people
more alert and active, and even improve their mood. The
interactions with the robot were viewed by some of the
stakeholders as a fun, entertaining, and engaging activity that
might even encourage dia ogues between participants, as well
asdialogues between participants and caregivers/therapists. One
of the MC managers was hesitant to deploy the MINI robot
because it did not seem to fit with the MC’'s norms and regular
activities: they do not undertake activities that focus on
stimulating high-level brain processes, asthey do not want PwD
to be confronted with their disabilities or fail. A few of the
stakeholders thought that the robot could play a role in
alleviating lonelinessin personswho live alone in their private
homes.

Getting less lonely in the MC is not expected, but |
dothinkit may resultinlessdeterioration...| dothink
that helps...It's especially important to keep people
stay active. [MC manager]

A few of the stakeholders did not expect that the MINI robot
would benefit care and welfare professionals, however, there
were many supportive remarksfrom therest of the stakehol ders:
The MINI robot intervention might provide an extra variety of
activities in the MCs and may reduce the workload and time
spent by the professionals and caregivers with PwD. It could
encourage social interaction and conversations between PwD
and formal/informal caregivers in the MCs, according to 1 of
the managers.

https://www.jmir.org/2023/1/e44125
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Robots cannot replace the therapies but can be a
complement for doing all their activities in another
way. [MC manager]

The Mesolevel

Collaborations With Other MCs and Health
Care/WWelfare Organizations (Preparation and Execution
Phases)

The implementation of such technologies could be promoted
by collaborations outside the MCs through the university and
even a genera practitioner. In terms of providing human
resources and encouraging implementation, Doe-Mee Huis,
Bakkershuis, and Digi Café (community-based day centers)
could serve as facilitators. In Spain, a collaboration between
the MC, the Alzheimer Association, and other foundations may
help with the robot’s implementation.

The Macrolevel

Financial Resources (Preparation and Execution
Phases)

Several external resources were discussed in the interviews to
obtain sufficient financial resources in order to purchase and
implement the MINI robot. However, some of the stakeholders
highlighted that financial support would be contingent on the
robot’s proven effectiveness and necessity. The municipality,
the social support domain of the municipality, and the care
organization exploiting the MCs were mentioned in the
Netherlands as potential sources of financial support. In addition,
as a facilitator for introducing such technologies, 1 of the
stakehol ders pointed to the Amsterdam dementia-friendly city
program and that nowadays peopl e are more open to using such
technologies for PwD. In addition, a manager confirmed that
some corporations provide such technologies as a gift to PwD.
One of the managers also suggested the option of splitting the
cost of the robot across several MCs or departments of the care
organization by sharing it.

That's also a bit the trend in the Netherlands
now—that you connect care and welfare—to bring
down the expensive care costs...then people can live
with some quality of life at home, for as long as
possible. [Social support policy advisor]
In Spain, supported by social security, the majority of health
care expenses are covered by the government, and in the event
of proven effectiveness, funding can be received from the
government and various foundations.

Coverage of Health I nsurance (Preparation Phase)

Although thereisno need for the users of MCsto pay separately
for using arobot there, in the case of demonstrated effectiveness,
as noted before, health insurance may be willing to cover the
costs of using the robot in both MCs and the private homes of
PwD.

It is always interesting to see in pilots how things
work...our city is also very open to that—to try new
things out. [Social support policy advisor]
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Information Available on Health Policy or Legisation
(Preparation Phase)

None of the stakeholders were aware of any existing policy in
the Netherlands or Spain that supports the application of
technologies such as socia robots for PwD.

Focus Group I nterviews With PwD

PwD in the Dutch M Cs had variousreactionsto the MINI robot,
although most of them had doubts about using it. They were
unaware of all of the robot's specific capabilities and
applications, since only a few functions of the robot were
demonstrated in the presentation video. Some thought the robot
was anice and adorable doll machine to have in the MC. Some
were skeptical of deploying it, seeing it as something for the
younger generation or those in the early stages of dementia.
They said they had never used such technology before, and
several even claimed they had no idea how to operate
smartphones. One participant was concerned that human
engagement might be replaced by robot interaction:

| amafraid that you will lose contact with real people
a bit if you constantly fixate on the robot...it helps
you, it looks nice, and then what? WII you then get
on better with other people?

One of the participants emphasized that they would rather play
anormal game in the MC instead of playing with arobot.

Playing games! People can do that anyway; they don't
need the robot for that.
Regarding the robot’slooks, there were differing opinions: some
people thought the robot was attractive, while others did not.
They also liked the robot to speak in short, concise sentences
and to speak slowly.

Discussion

Principal Findings

Thisstudy providesinsight into facilitating and impeding factors
for the implementation of the socia robot MINI in MCs for
PwD and their carers in the Netherlands and Spain. Severa
influencing factors were found in preconditions, and the
preparation and execution phases at 3 levels (micro, meso, and
macro), associated with contextual factors, implementation
factors, and mechanisms of impact. The most important
(potential) facilitating factors noted by the stakehol ders seemed
to be human resources, funding, the impact of the MINI robot
on the users and program of the MCs, characteristics of robotic
interventions, and collaboration with other organizations. The
(potential) barriers mentioned concerned the physical context
and the functionalities of the MINI robot, the user context, and
activity policies of MCs.

Facilitators

Theoverall characteristics of the roboticintervention werewell
recognized by the stakeholders as potentially benefitting PwD
in several ways. by keeping them active and aert, by
entertaining them and stimulating their cognitive functions, and,
most importantly, by having fun and participating in enjoyable
activities. Based on a recent systematic review, social robots

https://www.jmir.org/2023/1/e44125

Mahmoudi Adl et d

might benefit people with mild-to-moderate dementia with
psychosocial symptoms and agitation [20]. Another scoping
review reveaed the impact of social robots on the mood and
emotions, activity participation, and social interaction of PwD
[11]. The stakeholders a so saw the potential for lonelinessrelief
by using the MINI robot among PwD living alone. However,
research in this areais rare, and most existing pilots have been
conducted in laboratory settings.

The positive views on the potential impact of the MINI robot
intervention in the MCs could be supported by recent studies
on other social robotsin similar environmentsin daycare centers
for PwD. A recent randomized controlled trial [21] onthe PARO
robot with PwD in daycare centers showed improved facial
expression and better communication with staff. Thiswas 1 of
the most commonly highlighted impactsin MCsby professional
stakeholders that may promote interaction between MC users
and staff and a pleasant and pleasurable variety of activities.

Another facilitating aspect that was frequently mentioned
regarding the preconditions and the preparation phase was
human resources. Participants felt that amost all the MC staff,
including activity therapists, volunteers, and internship students,
could facilitate the MINI robot’s implementation and promote
itsuseinthe MCs. To modify and tailor the robotic intervention,
the background and training of the intervention facilitators
should be considered.

Considering the high cost of purchasing social robots and
maintenance [22], the available and possible funding resources
to support the implementation of the MINI robot in MCs were
conceived as a key facilitator. The stakeholders believed that
there is a budget available to purchase digital technologies, as
well as organizationg/ingtitutions to refund or donate the MINI
robot. In the literature, the high cost of social robots has been
widely acknowledged as a practical issue by users, family
members, stakeholders, organizations, and researchers[23-26].
Thus, by sharing asocial robot in daycare centers, equal access
for older adults and PwD can be promoted [27].

Barriers

Regarding the characteristics of the MINI robot, hardware and
software were much discussed. Most professional stakehol ders
and PwD considered the MINI robot’s hardware and software
to beahindrance. Interms of the appearance and physical body
of the robot, there is room for modifications/improvements to
make it more attractive and better usable. One of the studieson
socia robots [28] showed that the users appreciated both the
mechanical  human-like and the mechanical animal-like
appearance of the robots. This might support the opinion of
some of the stakeholderswho did not like the current ambiguous
appearance of the MINI robot—neither being animal nor human
but rather amixture. Some stakeholders voiced concerns about
the monotonous and rather fast-speaking robot and perceived
it as a machine-like agent that may raise both usability and
acceptability challenges for PwD who are trying to follow the
dialogue. In arecent study on the Pepper robot [29], considering
user opinionsof thetablet interface, the researcher recommended
large buttons and text sizes for easy usability for older adults.
To ensure trouble-free interaction, they a so suggested asimple
and clear tablet user interface.
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The main impediment in 1 of the MCs was the position on
games and activities for PwD. The MC staff was opposed to
using any form of quiz-like game or other activity that requires
semantic memory in order to prevent PwD from having to
confront their disease and failure. However, the rest of the
professional stakeholders were optimistic about the robotic
intervention to keep PwD active and alert. In arecent systematic
review, the negative attitude of professionals and relatives was
shown as a barrier to socia robot implementation [30].

Limitations and Strengths of the Study

This study has several limitations that must be noted. First, the
MINI robot’s capabilities were introduced and demonstrated
through avideo clip, which may havelimited the understanding
of the robot's characteristics and functioning. A video
presentation may not be able to replace hands-on encounters
with the robot and may impact attitude and trust in the robot.
Second, thevideo clip did not show the entire sequence of games
and apps that the robot provides. This may also have had an
impact on the stakeholders perceptions. Third, only an
inventory of potential facilitators and barriers could be made,
as the MINI robot was not yet implemented in the MCs. This
requires cautiousness regarding the study’s findings. Study of
the facilitators of and barriers to implementing the MINI robot
should therefore be repeated after improving the prototype and
the actual physical implementation. Fourth, there were no
participantswith dementiain Spain and the sample size for PwD
in the Netherlands was small. In Spain, currently, only 1 MC
has been established. People in the MC in Spain at the time of
the study wereinvolved in another research experiment, making
afocus group interview with them practically impossible.

The strengths of the study were that we interviewed a wide
range of stakeholders, ensuring that all points of view were well
represented. The interview scheme was built on 2 theoretical
frameworks, which ensured that all components necessary for
successful implementation were addressed in the interviews.

Scientific, Clinical, and Societal Relevance of the Study

The scholarly significance of this study stemsfrom the fact that
it is the first to investigate the potential facilitators of and
barriersto adopting the MINI robot in MCsfor PwD and carers
inthe Netherlands and Spain. Thisbenefitsrobotic intervention
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research and clinical practice in 2 ways:. First, to effectively
install the robot and enhance its usability and acceptance as
viewed by end users, the robot’s creators need feedback from
both professional stakeholders and PwD about the MINI robot
itself and its functionalities. Second, by identifying possible
facilitators of and barriers to the adoption and implementation
of the MINI robot in an early phase, the directors and managers
of MCs may facilitate the process later. Our study discovered
that most professional stakeholders and PwD perceive the
robotic intervention favorably and feel it isfeasibleto apply the
MINI robot in MCs in the Netherlands and Spain. However,
we also uncovered afew roadblocks, most of which involvethe
MINI robot’s characteristics, that can be addressed. The societal
relevance of thisstudy isthat it provides a better understanding
of theimplementation of the MINI robot or similar social robots
inthelocal context in MCsin the Netherlands and Spain. Based
on current research on the influence of social robotsin daycare
centers on promoting activity participation, emotions,
engagement, and social interaction, the successful
implementation of the MINI robot will contribute to the
enhancement of PwD’s mental and social health.

Recommendations for Future Studies

Continued study onthe MINI robot’s deployment and influence
on PwD in MCsis crucial to establish its usability, feasibility,
and efficacy in a real-world context. To achieve this goal and
maximize the benefits of robotic interventions for PwD, the
MINI robot engineers and researchers need to tailor the robotic
platform to the end users' needs and preferences, the dynamics
of group interactions, and the MCs' activity policiesand settings.

Conclusion

This study provides insight into the facilitating and impeding
factors for the MINI robot’s implementation in MCs in the
Netherlands and Spain. The findings will inform professional
stakeholders, including the directors and managers of the MCs
and care and welfare organizations, about the feasihility of the
MINI robotin MCs. Moreover, our research will assist the MINI
robot developersin adapting its characteristicsto the preferences
and demands of PwD as well as to the MCs' policies, which
will contribute to the effective adoption and implementation of
the MINI robot.

Acknowledgments

This research was carried out as part of the Marie Curie Innovative Training Network action, H2020-M SCA-ITN-2018, under

grant agreement 813196.

The research leading to these results received funding from the projects: the Robots Sociales para Estimulacion Fisica, Cognitiva
y Afectiva de Mayores (ROSES), RT12018-096338-B-100, funded by the Ministerio de Ciencia, Innovacién y Universidades,
Spanish Government, and the Robots socidles para mitigar la soledad y e aislamiento en mayores (SOROLI),
PID2021-1239410A-100, funded by the Agencia Estatal de Investigacion (AEI), Ministerio de Ciencia e Innovacion, Spanish

Government.

Conflictsof Interest
None declared.

https://www.jmir.org/2023/1/e44125

JMed Internet Res 2023 | vol. 25 | e44125 | p. 11
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Mahmoudi Adl et al

Multimedia Appendix 1

Interview questions.
[DOCX File, 21 KB-Multimedia Appendix 1]

Multimedia Appendix 2

List of codes.
[DOCX File, 19 KB-Multimedia Appendix 2]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Alzheimer Europe. Dementiain Europe Yearbook 2019 - Estimating the Prevalence of Dementiain Europe. Luxembourg:
Alzheimer Europe; 2019.

van Rijn A, Meiland F, Droes R. Linking DemenTalent to meeting centers for people with dementia and their caregivers:
aprocessanalysisinto facilitators and barriersin 12 Dutch meeting centers. Int Psychogeriatr 2019 Aug 28;31(10):1433-1445
[doi: 10.1017/s1041610219001108]

Droes RM, Breebaart E, Ettema TP, van Tilburg W, Mellenbergh GJ. Effect of integrated family support versus day care
only on behavior and mood of patients with dementia. Int Psychogeriatr 2000 Mar 10;12(1):99-115 [doi:
10.1017/s1041610200006232] [Medline: 10798457]

Droes RM, Breebaart E, Meiland FIM, Van Tilburg W, Mellenbergh GJ. Effect of Meeting Centres Support Program on
feelings of competence of family carers and delay of institutionalization of people with dementia. Aging Ment Health 2004
May 19;8(3):201-211 [doi: 10.1080/13607860410001669732] [Medline: 15203401]

Drées RM, Meiland FIM, Schmitz MJ, van Tilburg W. Effect of the Meeting Centres Support Program on informal carers
of people with dementia: results from a multi-centre study. Aging Ment Health 2006 Mar 18;10(2):112-124 [doi:
10.1080/13607860500310682] [Medline: 16517486]

Brooker D, Evans S, Evans S, Bray J, Saibene FL, Scorolli C, et al. Evaluation of theimplementation of the Meeting Centres
Support Program in Italy, Poland, and the UK; exploration of the effects on people with dementia. Int J Geriatr Psychiatry
2018 Jul 07;33(7):883-892 [EREE Full text] [doi: 10.1002/gps.4865] [Medline: 29513909]

Evans S, Evans S, Brooker D, Henderson C, Szcze$niak D, Atkinson T, et al. The impact of the implementation of the
Dutch combined Meeting Centres Support Programme for family caregivers of people with dementiain Italy, Poland and
UK. Aging Ment Health 2020 Feb 06;24(2):280-290 [doi: 10.1080/13607863.2018.1544207] [Medline: 30520312]
Mazurek J, Szczesniak D, Urbariska K, Droes R, Karczewski M, Rymaszewska J. Does the Meeting Centres Support
Programme reduce unmet care needs of community-dwelling older people with dementia? A controlled, 6-month follow-up
Polish study. CIA 2019 Jan;Volume 14:113-122 [doi: 10.2147/cia.s185683]

Dada S, van der Walt C, May AA, Murray J. Intelligent assistive technology devices for persons with dementia: a scoping
review. Assist Technol 2022 Jan 25:1-14 [doi: 10.1080/10400435.2021.1992540] [Medline: 34644248]

lencaM, Fabrice J, Elger B, Caon M, Scoccia Pappagallo A, Kressig RW, et al. Intelligent assistive technology for
Alzheimer'sdisease and other dementias: asystematic review. JAD 2017 Feb 20;56(4):1301-1340 [doi: 10.3233/jad-161037]
Mahmoudi Adl A, Moalinari Ulate M, Franco Martin M, van der Roest H. Methodol ogies used to study the feasibility,
usability, efficacy, and effectiveness of social robots for elderly adults: scoping review. JMed Internet Res 2022 Aug
01;24(8):€37434 [EREE Full text] [doi: 10.2196/37434] [Medline: 35916695]

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M, Medical Research Council Guidance. Developing and
evaluating complex interventions: the new Medical Research Council guidance. BMJ 2008 Sep 29;337:a1655 [FREE Full
text] [doi: 10.1136/bmj.al1655] [Medline: 18824488]

Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et a. Process evaluation of complex interventions:
Medical Research Council guidance. BMJ 2015 Mar 19;350(mar19 6):h1258-h1258 [FREE Full text] [doi:
10.1136/bmj.h1258] [Medline: 25791983]

Vernooij-Dassen M, Moniz-Cook E. Raising the standard of applied dementia care research: addressing the implementation
error. Aging Ment Health 2014 Sep 12;18(7):809-814 [doi: 10.1080/13607863.2014.899977] [Medline: 24815025]
Meiland FIM, Drées RM, De Lange J, Vernooij-Dassen MJFJ. Development of atheoretical model for tracing facilitators
and barriers in adaptive implementation of innovative practices in dementia care. Arch Gerontol Geriatr Suppl 2004
Jan;38(9):279-290 [doi: 10.1016/j.archger.2004.04.038] [Medline: 15207425]

Veldzquez-Navarro E, Gonzélez-Diaz S, Alonso-Martin F, Castillo JC, Castro-Gonzalez A, Malfaz M, et al. El robot social
Mini como plataformapara el desarrollo de juegos de interaccion multimodal es. Jornadas Nacionales de Robotica. 2019.
URL: http://roboticslab.uc3m.es/roboticslab/sites/defaul t/files/el enavel azquez_jnr2019.pdf [accessed 2023-07-04]
Salichs E, Fernandez-Rodicio E, Castillo J, Castro-Gonzalez, Malfaz M. A socia robot assisting in cognitive stimulation
therapy. 2018 Presented at: 16th International Conference on Practical Applications of Agents and Multi-Agent Systems;
June 20-22, 2018; Toledo, Spain p. 344-347 [doi: 10.1007/978-3-319-94580-4_35]

Salichs MA, Castro-Gonzélez A, Salichs E, Fernandez-Rodicio E, Maroto-Gomez M, Gamboa-Montero JJ, et a. Mini: a
new social robot for the elderly. Int J of Soc Robotics 2020 Sep 02;12(6):1231-1249 [doi: 10.1007/s12369-020-00687-0]

https://www.jmir.org/2023/1/e44125 JMed Internet Res 2023 | vol. 25 | e44125 | p. 12

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v25i1e44125_app1.docx&filename=f63d255921a29c4bbc8e4d6d53411781.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e44125_app1.docx&filename=f63d255921a29c4bbc8e4d6d53411781.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e44125_app2.docx&filename=c8937d193f6a3b9f3ae4caf5d44d0d90.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e44125_app2.docx&filename=c8937d193f6a3b9f3ae4caf5d44d0d90.docx
http://dx.doi.org/10.1017/s1041610219001108
http://dx.doi.org/10.1017/s1041610200006232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10798457&dopt=Abstract
http://dx.doi.org/10.1080/13607860410001669732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15203401&dopt=Abstract
http://dx.doi.org/10.1080/13607860500310682
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16517486&dopt=Abstract
https://doi.org/10.1002/gps.4865
http://dx.doi.org/10.1002/gps.4865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29513909&dopt=Abstract
http://dx.doi.org/10.1080/13607863.2018.1544207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30520312&dopt=Abstract
http://dx.doi.org/10.2147/cia.s185683
http://dx.doi.org/10.1080/10400435.2021.1992540
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34644248&dopt=Abstract
http://dx.doi.org/10.3233/jad-161037
https://www.jmir.org/2022/8/e37434/
http://dx.doi.org/10.2196/37434
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35916695&dopt=Abstract
https://europepmc.org/abstract/MED/18824488
https://europepmc.org/abstract/MED/18824488
http://dx.doi.org/10.1136/bmj.a1655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18824488&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=25791983
http://dx.doi.org/10.1136/bmj.h1258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25791983&dopt=Abstract
http://dx.doi.org/10.1080/13607863.2014.899977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24815025&dopt=Abstract
http://dx.doi.org/10.1016/j.archger.2004.04.038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15207425&dopt=Abstract
http://roboticslab.uc3m.es/roboticslab/sites/default/files/elenavelazquez_jnr2019.pdf
http://dx.doi.org/10.1007/978-3-319-94580-4_35
http://dx.doi.org/10.1007/s12369-020-00687-0
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Mahmoudi Adl et al

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Research Support. Amsterdam UMC. URL: https://www.amsterdamumc.org/en/research-support/ethical -review.htm
[accessed 2023-07-23]

Hirt J, Ballhausen N, Hering A, Kliegel M, Beer T, Meyer G. Social robot interventions for people with dementia: a
systematic review on effects and quality of reporting. JAD 2021 Jan 19;79(2):773-792 [doi: 10.3233/jad-200347]

Liang A, Piroth I, Robinson H, MacDonald B, Fisher M, Nater UM, et al. A pilot randomized trial of a companion robot
for people with dementia living in the community. J Am Med Dir Assoc 2017 Oct 01;18(10):871-878 [doi:
10.1016/j.jamda.2017.05.019] [Medline: 28668664]

lencaM, Jotterand F, Vicd C, Elger B. Social and assistive roboticsin dementiacare: ethical recommendationsfor research
and practice. Int J of Soc Robotics 2016 Jun 22;8(4):565-573 [doi: 10.1007/s12369-016-0366-7]

MoyleW, Bramble M, Jones CJ, Murfield JE. " She had asmile on her face aswide asthe great Australian bite": aqualitative
examination of family perceptions of atherapeutic robot and a plush toy. Gerontologist 2019 Jan 09;59(1):177-185 [doi:
10.1093/geront/gnx180] [Medline: 29165558]

Moyle W, Cooke M, Beattie E, Jones C, Klein B, Cook G, et al. Exploring the effect of companion robots on emational
expression in older adults with dementia: a pilot randomized controlled trial. J Gerontol Nurs 2013 May;39(5):46-53 [doi:
10.3928/00989134-20130313-03] [Medline: 23506125]

Sung H, Chang S, Chin M, LeeW. Robot-assisted therapy for improving social interactionsand activity participation among
institutionalized older adults: apilot study. AsiaPac Psychiatry 2015 Mar 01;7(1):1-6 [doi: 10.1111/appy.12131] [Medline:
24692085]

Moyle W, Bramble M, Jones C, Murfield J. Care staff perceptions of a social robot called Paro and alook-alike plush toy:
a descriptive qualitative approach. Aging Ment Health 2018 Mar;22(3):330-335 [doi: 10.1080/13607863.2016.1262820]
[Medline: 27967207]

Abbott R, Orr N, McGill B, Whear R, Bethel A, Garside R, et al. How do "robopets" impact the health and well-being of
residentsin care homes? A systematic review of qualitative and quantitative evidence. Int J Older People Nurs 2019
Sep;14(3):e12239 [FREE Full text] [doi: 10.1111/0pn.12239] [Medline: 31070870]

Pino M, Boulay M, Jouen F, Rigaud A. "Are we ready for robots that care for us?* Attitudes and opinions of older adults
toward socially assistive robots. Front Aging Neurosci 2015;7:141 [FREE Full text] [doi: 10.3389/fnagi.2015.00141]
[Medline: 26257646]

Cobo Hurtado L, Vifias PF, Zalama E, Gdmez-Garcia-Bermejo J, Delgado J, Vielba Garcia B. Development and usability
validation of asocial robot platform for physical and cognitive stimulation in elder care facilities. Healthcare (Basel) 2021
Aug 19;9(8):1067 [FREE Full text] [doi: 10.3390/healthcare9081067] [Medline: 34442204]

Papadopoulos |, Koulouglioti C, Lazzarino R, Ali S. Enablers and barriers to the implementation of socially assistive
humanoid robots in health and social care: a systematic review. BMJ Open 2020 Jan 09;10(1):e033096 [ FREE Full text]
[doi: 10.1136/bmjopen-2019-033096] [Medline: 31924639]

Abbreviations

IAT: intelligent assistive technologies

MC: meeting center

MCSP: Meeting Centre Support Programme
MRC: Medica Research Council

PwD: people with dementia

Edited by T Leung; submitted 08.11.22; peer-reviewed by T Martino, F Meiland; comments to author 05.03.23; revised version
received 26.03.23; accepted 26.06.23; published 02.08.23

Please cite as:

Mahmoudi Asl A, Kouters S, Castro-Gonzalez A, Van der Roest H, Franco Martin M, Drées RM

Potential Facilitators of and Barriersto Implementing the MINI Robot in Community-Based Meeting Centersfor People With Dementia
and Their Carersin the Netherlands and Spain: Explorative Qualitative Sudy

J Med Internet Res 2023;25:e44125

URL: https://mww.jmir.org/2023/1/e44125

doi: 10.2196/44125

PMID:

©Aysan Mahmoudi Asl, Suzanne Kouters, Alvaro Castro-Gonzél ez, Henriétte Van der Roest, Manuel Franco Martin, Rose-Marie
Droes. Originally published in the Journal of Medical Internet Research (https.//www.jmir.org), 02.08.2023. Thisisan open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),

https://www.jmir.org/2023/1/e44125 JMed Internet Res 2023 | vol. 25 | e44125 | p. 13

(page number not for citation purposes)


https://www.amsterdamumc.org/en/research-support/ethical-review.htm
http://dx.doi.org/10.3233/jad-200347
http://dx.doi.org/10.1016/j.jamda.2017.05.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28668664&dopt=Abstract
http://dx.doi.org/10.1007/s12369-016-0366-7
http://dx.doi.org/10.1093/geront/gnx180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29165558&dopt=Abstract
http://dx.doi.org/10.3928/00989134-20130313-03
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23506125&dopt=Abstract
http://dx.doi.org/10.1111/appy.12131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24692085&dopt=Abstract
http://dx.doi.org/10.1080/13607863.2016.1262820
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27967207&dopt=Abstract
https://europepmc.org/abstract/MED/31070870
http://dx.doi.org/10.1111/opn.12239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31070870&dopt=Abstract
https://europepmc.org/abstract/MED/26257646
http://dx.doi.org/10.3389/fnagi.2015.00141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26257646&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare9081067
http://dx.doi.org/10.3390/healthcare9081067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34442204&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31924639
http://dx.doi.org/10.1136/bmjopen-2019-033096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31924639&dopt=Abstract
https://www.jmir.org/2023/1/e44125
http://dx.doi.org/10.2196/44125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Mahmoudi Adl et al

which permits unrestricted use, distribution, and reproduction in any medium, provided the origina work, first published in the
Journal of Medical Internet Research, is properly cited. The complete bibliographic information, alink to the original publication
on https://www.jmir.org/, as well as this copyright and license information must be included.

https://www.jmir.org/2023/1/e44125 JMed Internet Res 2023 | vol. 25 | e44125 | p. 14
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

