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Background: A significant number of living labs (LLs) have been developed across Europe

and beyond. A fraction of those LLs have established a new approach to maintaining and

studying the health, autonomy, and well-being of older adults with dementia. LLs interact

with a broad set of stakeholders, including students, academic institutions, private compa-

nies, healthcare organizations, and patient representative bodies - even with other LLs. It is

crucial to identify what kinds of co-creations should be done and how they can be facilitated

through LLs. Despite a growing body of literature, a clear overview and understanding of the

services, research, and clinical activities developed in different LL settings for older adults

with dementia are still lacking.

Aim: The aim is to scope publications examining all types of LL activities which explore the

needs of and suggest solutions for older adults with dementia, whether they live in the

community or long-term healthcare facilities.

Methods: The bibliographic databases to be searched will include Embase.com, Medline

Ovid SP, Pubmed (not medline[sb]) and Web of Science, without language or date restric-

tions. We will examine the bibliographies of all relevant articles found, conduct a search for

unpublished studies, and perform a handsearch in relevant journals associated with LLs

involved in healthcare (Electronic Journal for Virtual Organization and Networks,

Technology Innovation Management Review, Journal of Engineering and Technology

Management). We will consider publications in English, French, and German.

Results: Bibliographic database searches will be completed in March 2020, retrieved articles

will be screened, and the entire study is expected to be completed by December 2020.

Discussion: This comprehensive scoping review will provide a global indication of the

types and extent of LL activities aimed at older adults with dementia, whether they live in the

community or in long-term care facilities.

Keywords: living lab, primary healthcare, older adults, long-term facilities, co-creation,

needs assessment, solutions, technology

Introduction
The world’s population of people aged over 65 years old is growing rapidly; in

Europe, their proportion will rise from 14% in 2010 to 28% in 2020.1 In

Switzerland, female life expectancy is over 84 years old and male life expectancy is

82.2 A significant fraction of these older adults will present with chronic diseases and

will be particularly at risk of progressive psychopathological decline.3,4 According to

the World Health Organisation, about 20% of people aged 65 years old or more have
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difficulties in carrying out some activities of daily living or

instrumental activities of daily living, often due to reduced

mobility, weakened muscular strength, and disorders linked

to psychopathological problems.5 Innovative technologies or

services are being used ever more frequently to provide

fresh responses to health problems, particularly for those

suffering from dementia.6,7 In parallel, more and more

healthcare professionals and individual citizens want to par-

ticipate in these innovations and voice their opinions on the

definition of pertinent, innovative, and implementable

solutions.8 Indeed, the field of health care is actively looking

for open-innovation approaches to meeting the day to day

complexities of clinical practice. One means of doing this is

by driving collaborative multi-stakeholder inquiries that can

better identify and respond to the complex health needs of

community-dwelling older adults with cognitive impairment

due to varied etiologies. With these ends in mind, we will

explore open innovation in the health arena, suggesting that

it has become a significant sector in pushing the limits of

open methods and that this is challenging mainstream con-

ceptions of the targets of health innovation.9 This context

points to the utility to design methods oriented towards

increasing the participation of users and stakeholders,

whether non-specialists or professionals.10,11 The European

Network of Living Labs (ENoLL) is an active promotor of

the approach.12 LLs can turn the main beneficiary of the

resolution of a problem or the major stakeholder in

a phenomenon into an actor with a key role in a scientific

process,13 and the innovators also get direct access to their

target recipients. Furthermore, because LL solutions are

developed under conditions which are closer to reality,

they should reveal more effective solutions to their end-

users’ needs.12

Living Labs
Living Labs can be characterized in multiple ways and

serve several purposes. They are both practice-driven

organisations that facilitate and foster open, collaborative

innovation, as well as real-life environments or arenas,

where both open innovation and user innovation processes

can be studied and experimented with, and where new

solutions are developed.14

Terminology
The term Living Lab was first coined by Mitchell (2003) in

the context of the community where the activities and inter-

actions of ordinary home life could be observed, documented

for later investigation, and experimentally manipulated.15

More specifically, LLs were seen as extended laboratory

experiments whose objective was to gather more accurate,

natural user information and data by observing long periods

of day-to-day activities. This was considered by some

authors as the American or original type of LL.16 American

LL users are more rarely actively involved in the develop-

ment of products or services: their roles are closer to those of

being passive test subjects or research subjects. In compar-

ison, European LLs are often short-term, small-scale, co-

creation projects taking place in real-life environments and

characterized by the following basic elements: a real-life

setting, multiple stakeholder participation, a multi-methods

approach, and co-creation.17 In 2006, the European LL

movement attracted the attention of the European Union

(EU) and the ENoLL was founded.18

Definition
There are many different definitions of a Living Lab

depending on the domain (energy, technology, smart

cities, etc.) and the author’s field of research. However,

the absence of a widely recognized definition19–21 indi-

cates the lack of a common understanding of the concept

and its underlying mechanisms and is also a symptom of

their heterogeneity.22,23 A recent review by Leminen

(2015) identified 70 different definitions of an LL.24

Despite the lack of a widely accepted definition, how-

ever, they commonly share the following two key ele-

ments: a real-life test and experimentation environment

and stakeholders who are external to the research orga-

nization but co-involved in the innovation/research pro-

cess. Schuurmans defined LL as “a multi-stakeholder

organization set-up to carry out innovation projects that

follow the principles of open and user innovation and

focus on real-life experimentation.”25

Within the framework of our comprehensive scoping

review, the definition presented by Bergvall-Kåreborn and

Ståhlbröst seemed very suitable:

A Living Lab is a user-centric innovation milieu built on

every-day practice and research, with an approach that

facilitates user influence in open and distributed innova-

tion processes engaging all relevant partners in real-life

contexts, aiming to create sustainable values.

With regard to older adults with dementia in different

healthcare settings, Bergvall-Kåreborn and Ståhlbröst

also stated that an LL could be
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a pragmatic research environment, which openly engages

all relevant partners with an emphasis on improving the

real-life care of people living with dementia through the

use of economically viable and sustainable innovation.23,26

Key Components of a Living Lab
LLs can be seen as settings for open innovation, which

provide collaborative platforms for research, development,

and experimentation in real-life contexts using particular

methodologies and tools.27 LLs are driven by two principal

philosophies: 1) involving users as co-creators of innovative

outcomes on an equal basis with the other stakeholders,

and 2) experimenting in real-world contexts.28 Følstad

(2008) described nine characteristics of LLs, four of which

they all display: discovery, evaluation, familiar contexts, and

a focus on the medium-to-long term. The other five may or

may not be displayed, thus contributing to the variety of LLs:

investigation of the context, active roles for the users, tech-

nical testing, real-world contexts, and multiple settings.29

This illustrates how diverse LLs are in practice. By using

LL platforms and methodologies, companies and healthcare

institutions can reach beyond their own boundaries, follow

an open-innovation model,30 and integrate outsiders into the

co-creation of products,31 experiences, designs, quality

implementation strategies, and service development.30 As

part of the co-creation process, LLs often act as intermedi-

aries or innovation facilitators by providing structure and

governance to the co-creation process.32,33 Key components

of LLs include information and communication technology

(ICT), management, stakeholders, research, and their meth-

ods of co-creation and product testing.26 The ICT and infra-

structure component reflects the role, which new and existing

ICTcan play in facilitating newmeans of cooperating and co-

creating innovations among stakeholders. Management

represents the ownership, organization, and policy aspects

of LLs. An LL can bemanaged by consultants, companies, or

researchers. LL partners and users bring their own specific

knowledge and expertise to the collective, helping to achieve

boundary-spanning knowledge transfer. Research symbo-

lizes the collective learning and thinking that takes place in

the LL and which should result in contributions to both

theory and practice. Technological research partners can

also provide direct access to such fora as panels of older

adult testers of new products, which can benefit the outcome

of a technological innovation with regards to criteria like ease

of use.26

Living Labs Exploring Needs and Seeking

Solutions with Older Adults with Dementia
Dementia is a progressive, disabling, chronic disease affecting

5% of all people above 65 years old and over 40% of people

over 90 years old.34 Typical symptoms include impairments of

memory, thought, perception, speech, and reasoning. Initial

impairments in performing complex tasks ultimately lead to

an inability to perform even the most basic functional activ-

ities such as bathing and eating. Furthermore, it is also com-

mon to observe alterations in personality, behavior, and

psychological functioning, such as symptoms of depression,

apathy, and responsive behavior.35,36 The current demo-

graphic transition suggests that we should expect growing

numbers of older and very old adults and a consequent rise

in the numbers of older adults with dementia. This will surely

lead to longer waiting lists for places in protected housing,

nursing homes, and other long-term healthcare facilities.

However, most older adults with dementia will have to survive

in their own place of living, and if this could be facilitated the

need for residential care would substantially decrease. At the

moment, the vast majority of older adults in long-term care do

indeed have problems with cognitive functioning.37 Older

adults with psychopathological impairments need a great

deal of support and assistance, and this need increases as the

disease progresses.38 In cases of severe dementia, help is

needed 24 hrs a day.39 Nevertheless, most older people prefer

to stay in their own homes for as long as possible, even if they

risk falls, are disabled, or are physically and mentally

impaired.40 Although this decreases the pressure on nursing

homes and other long-term healthcare facilities, it increases

pressure on both informal family caregivers and formal pro-

fessional community-health caregivers. In the future, more

and more older adults will be dependent, and fewer and

fewer younger adults will be available to help them.41

Although there is some research and development on cogni-

tive prosthetic devices, there are as yet few relevant tools,

solutions, or technologies specifically for people with

dementia.42 To the best of our knowledge, there exist no

clear overviews either of the research conducted by LLs in

relation to cognitively impaired community-dwelling older

adults, based on their observed and expressed needs, or of

research using modern assistive technology specifically

designed for community-dwelling older adults (with andwith-

out dementia).

Numerous studies have addressed areas of concern for

ageing populations in general rather than specifically for

those with dementia.43,44 Some have reported on the use of
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general memory aids, which can be used by those undergoing

memory problems and other cognitive impairments.45 Mobile

phone-based technologies have been reported as potential

means of promoting social contact.46 Several solutions sup-

porting ADL of community-dwelling older adults have been

reported, including medication management services, item

locators, and offering remote services for healthcare

provision.47 However, these studies were often conducted in

traditional laboratory settings and did not include older adults

in their natural environments. Although such studies are easier

to control, their ecological validity is compromised.48

Considering the needs of older adults with dementia in

conjunction with relevant technologies, potentially innova-

tive solutions for cognitive reinforcement have been identi-

fied. The increasing drive to develop innovative, cost-

effective dementia care strategies will only work effectively

if innovative technologies meet the real needs of people

living with dementia. These processes are often only dis-

cussed with their informal or professional caregivers, yet

there is evidence that people with dementia are very capable

of participating.49 Involving people with dementia in real-

life context studies is challenging because of their impaired

cognitive abilities, but studies, which do not include them

will never be able to demonstrate the potential effects of

implementation in real life.49 Within an LL, users play

active roles in the design processes for innovations and

drive the approach to innovation.28 Furthermore, LLs can

involve people in their natural environments, thus providing

more ecologically valid evaluations.48 Additionally, LLs

focus on involving a network of relevant stakeholders.50

The value of exchanges in the context of innovations for

dementia is based on the interactions between the stake-

holders in the ecosystem.51 These stakeholders therefore

need to have a role in the innovation process to ensure

their needs are addressed. Our analysis of the literature

identified five main themes. Firstly, scholars have attempted

to conceptualize LLs and understand their positioning in the

wider innovation literature. Secondly, studies pay attention

to the virtual and physical environments of LLs in which

multiple stakeholders contribute to innovation processes.

Thirdly, many studies focus on stakeholder engagement in

LLs. Although research acknowledges the presence of mul-

tiple stakeholders, the roles and engagement of users have

emerged as the field’s primary area of interest. Fourthly, the

research discusses how co-creation should be managed in

order to achieve the desired outcomes, and fifthly, studies

highlight the challenges and successes of co-creation in LLs

and describe the benefits that can be achieved by employing

such an approach. Analyzing these themes in relation to

summaries of each of the different needs of older adults

with dementia is a particularly interesting aspect of this

scoping review. A certain body of literature has already

attempted to elucidate and analyze the effects of LLs on

technology and communication50,52 However, each of the

different and separate needs of older adults with dementia,

and their respective solutions, remain under-researched and

have yet to be summarized individually before presenting

an detailed overall view of the state of the art.17

Aims of the Scoping Review
This protocol describes a scoping review of recent inter-

national reports and scientific publications on the services

and research activities of LLs for and with older adults

with dementia. The focus will be on those persons’ needs

and wants on the acronym PCC (participants, concepts,

context).53 The following research question was developed

to define our search of the available knowledge and pub-

lications: “What does the literature say about Living Labs

whose activities are dedicated to older adults with demen-

tia, whether they live in the community or in nursing

homes?”

Specific objectives are:

● Identifying LL activities linked to older adults with

dementia;
● Describing the fields of action of LLs dedicated to

older adults with dementia and the types of research

carried out;
● Investigating the technologies co-created in LLs to

improve the autonomy and quality of life of older

adults with dementia;
● Considering the impact of such solutions with

regards to how effectively they reduce the encumber

on informal and formal caregivers;
● Addressing how LLs have involved various stake-

holders in identifying needs and finding solutions

for older adults with dementia so that they can live

more independently and with a better quality of life;
● What contributions do (geriatric) LLs make to the

exploration of needs, testing technology, and apply-

ing a user-based approach with regards to commu-

nity-dwelling older adults with dementia?

Methods
We will use the methodological framework for scoping

reviews of Tricco et al (2018) published in the Equator
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network’s website: The PRISMA recommendations for the

Extension for Scoping Reviews (PRISMA-ScR).54 This

framework suggests to include the research question, to

identify and select relevant studies, and collecting, sum-

marizing, and reporting the results of the retrieved studies.

Two reviewers will independently review abstracts and

full-text papers, with a consensus procedure in cases of

disagreement. We will conduct a quality assessment of the

selected papers using appropriate tools for bias analysis of

quantitative, qualitative and mixed-method studies

(Robins-E and the Pluye et al. -scoring system for apprais-

ing quantitative, qualitative and mixed-methods primary

studies in Mixed Studies Reviews).55,56

Eligibility Criteria
Scoping review searches are recommended to be as com-

prehensive as possible in order to identify every possible

study and reports on LL research activities/co-creation

with older adults with dementia.57 Studies should provide

a description of the co-creation process; research method/

design; the stakeholders involved; the impact/effect on

autonomy/quality of life; or the impact/effect on health

status, as defined by the authors.

Studies should be conducted within LLs or by researchers

and managers (healthcare professionals, ICT experts, engi-

neers) attached to an LL and working with older adults with

dementia either living in the community or in nursing homes.

Search Strategy

We will conduct a systematic scoping review of published

articles (quantitative, qualitative, and mixed-methods studies)

in the following databases without date or language restric-

tions: Embase.com,Medline Ovid SP, Pubmed (NOTmedline

[sb]), PsychINFO Ovid SP, and Web of Science. We will also

conduct supplementary searches by backwards citation search-

ing, grey literature searches, and we plan to contact experts.

If studies are identified in languages other than those

mastered by the research team, we will contact their

authors and ask them to complete the data extraction and

quality assessment forms. The database searches will be

completed in March 2020. Retrieved articles will be

screened, and the entire study is expected to be completed

by December 2020. Table 1 presents the strings of the

search strategy for the Embase.com database.

Data Management

Endnote® 9.258 and Rayyan®59 will be used for collecting

and analyzing the bibliographic references.

Article Selection Process

Studies will be selected by two independent reviewers.

Each abstract will be evaluated and each potentially rele-

vant full article will be retrieved for potential inclusion.

Furthermore, data will be selected and extracted. Should

the two reviewers disagree, the other team members will

contribute, resolving the disagreement by discussion or, if

needed, a consensus will be reached after further discus-

sions with the authors. Article selection will be based on

the methodological framework for scoping studies recom-

mended by Tricco et al.54

Data Collection Process

This process will use Excel sheets for data on the studies

and interventions, as well as for quality assessment of the

studies, developed by the research team. Disagreements

will be resolved through discussion and consultation with

the co-authors.

Data Items

The following information will be extracted from each

relevant study included and put into an appropriate usable

form: (1) study authors, year of publication, and country

where the study was conducted; (2) study characteristics

(including research questions, study setting and design,

sample size, instruments used, duration of follow-up, and

stakeholders involved); (3) participants’ characteristics

(including age, sex, health status, and place of living);

and (4) types of outcome measures.60

Outcomes and Prioritization

The scoping review’s primary outcomes will be the nature,

number, and assessment of studies carried out with older

adults with dementia done by or in collaboration with LLs.

Secondary outcomes will be the documentation of the

different types of LL, their objectives, the location of

their interventions, and their typologies and methods of

co-creation for technologies and services for older adults

and other stakeholders. These findings will enable us to

put together an overview of existing LLs and their co-

creation, service, and research activities. Overall, the out-

comes of this scoping review will provide useful insights

into existing activities and identify any remaining gaps in

the services and research carried out in LLs.54

Data Synthesis

We will summarize the results using a descriptive narrative

synthesis and content analysis.61,62 All the data on the

LLs, their study objectives, co-creations, subjects, and
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stakeholders will be summarized in a table. By summariz-

ing and critically appraising every study, we will be able to

identify gaps in current work and avenues for future

research for the benefit of older adults with dementia.

Confidence in Cumulative Findings and Risk of Bias

We will assess the quality of eligible experimental, observa-

tional and mixed-methods studies by using appropriate tools:

Grading of Recommendations Assessment, Development

and Evaluation (GRADE) and the Mixed-Methods

Appraisal Tool (MMAT).63,64 Qualitative studies will be

assessed using the “Qualitative evidence synthesis

findings.”65,66 The risk of bias in retained studies will be

assessed using the RoB 2 tool for bias assessment for rando-

mized and ROBINS-I for non-randomized studies.67,68 We

will not exclude studies based on their quality assessment

because wewish to provide a comprehensive overview of the

available information and its extent. The quality of informa-

tion will be assessed using the following items: risk of bias,

inconsistency, imprecision, indirectness, publication bias,

and the confidence effect.69 Using the tools mentioned

above, these six domains will be rated on a four-point

Likert scale as: (1) very low, (2) low, (3) moderate, or (4)

high.69 The Robvis web app will be employed for visualizing

risk-of-bias assessments plots.70 Any disagreements in the

ratings will be resolved by discussion.

Results
This comprehensive scoping review will examine the

research and service activities carried out by LLs with

older adults with dementia in different living environments.

It will provide valuable information to healthcare providers,

LL managers, policymakers, and other stakeholders

involved in LLs dedicated to older adults. This protocol’s

significant contribution lies in the experience and insights

that it will gather by applying and reflecting on the activities

of LLs with older adults with dementia. This comprehensive

scoping review protocol allows structuring and conceptua-

lizing emerging and innovative concepts and research meth-

odologies of the Living Lab approach in health care research

among community-dwelling older adults with cognitive

impairment. Living lab methodology and stakeholders will

be considered as well the bottom-up user-centred data col-

lection to offer a user-focused solution.

There has been a lack of such studies to date because it

is difficult and challenging to involve cognitively impaired

older adults in research projects. End-users should remain

the most important stakeholders in LL studies, and in this

regard, insights will be gathered on how cognitively

impaired older adults could be more involved in LL stu-

dies. By allowing older adults with dementia to experience

co-creation in a well-defined environment and to influence

a potential product’s design, ease of use or acceptability,

the other stakeholders should be better able to address

their needs. This should stimulate other researchers to

perform their studies for people with dementia in suitable

environments as well. This potentially more difficult

research path is rarely chosen,38 despite such studies

showing clear advantages, such as a user-pulled develop-

ment rather than techno-pushed one.71 Our retrospective

investigation will clearly identify the research methods

applied in LLs and the kind of studies which best promote

the roles, which older adults with dementia can fulfil. If we

take this further, we will eventually be able to develop

more suitable and sustainable innovative interventions to

address the societal challenges of dementia.

Discussion and Conclusion
This documentary research project will provide a picture

of the state of the art of LL research for older adults with

dementia and reveal the extent of and gaps in the services

provided and research carried out for them in different

living environments. It will, therefore, provide valuable

information to nurse and general practitioners, policy-

makers, and other stakeholders.

Abbreviation
ENoLL, The European Network of Living Labs.

Table 1 Overview of the Search Strings to Be Applied in

EMBASE.com

Descriptors/

Keywords/

Free Words

Search Strings AND/OR

Living lab "participatory research'/de OR "participatory action

research`/de OR ("living lab*" OR co-creat* OR co-

design* OR co-research OR co-conception OR

"participatory design" OR (participatory NEXT/3

research) OR (innovation NEXT/3 communit*) OR

"user innovation" OR "community pilot"): ab,ti, kw

AND

Dementia/

cognitive

impairment/

mental

disorders

'cognitive defect'/exp OR amnesia'/exp OR

(dementia* OR "cognitive impair*" OR "cognitive

defect" OR "neurocognitive disorder*" OR

"cognition disorder*" OR "traumatic psychose*" OR

Korsakoff OR Huntington OR "Lewy Body"):ab,ti,kw
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