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Summary

This PhD study is part of the Assisted Living Project (2015-2019) and explores assistive
technology as a complex intervention to facilitate occupation and participation in everyday
life among home-dwelling older adults, both with and without mild cognitive impairment and
dementia (MCI/D). The demographic changes with bigger cohorts in the oldest age groups
challenge the future healthcare services. Assistive technology refers to devices or systems
whose purpose is to maintain or improve an individual’s functioning and independence, to
facilitate occupation and participation, and to enhance overall well-being, and is perceived as
means for independent living, to improve the quality of healthcare services and to avoid costs.
In the past decade, several research projects have aimed to support older adults at home,
facilitate their independent living and safety, provide cognitive stimulation and entertainment,
and contribute to their ageing in place. Despite many examples of technological failures, false
alarms and a lack of infrastructure robustness a general optimism about technology is evident.
Access to assistive technology may foster or hinder participation in meaningful occupation in
older home-dwelling citizens. Implementation of assistive technology is seen as a complex
intervention. The Medical Research Council (MRC) framework was used in this PhD study to

explore this complexity and develop new knowledge.

Occupational science emphasises human occupation as important for health and well-being
and provides a theory for understanding human occupation through the life course as a
dynamic and transactional process; i.e. a dynamic on-going interaction between human,

occupation and objects within a specific context.

This thesis is based on four studies; a systematic literature review (Paper 1), a study of health
care workers’ experiences of using assistive technology with care recipients with MCI/D
(Paper I1), a technology feasibility study (Paper I11), and a user inclusion study on technology
development (Paper V).

Study | found that a wide variety of assistive technologies was used to support home-dwelling
older adults and their family caregivers. The types of technologies can be categorised into
four groups; for 1) safe walking indoors and outdoors; 2) safe living; 3) independent living;
and 4) entertainment and social communication. Users; i.e. persons with MCI/D, family
caregivers, staff or other older adults were involved in different research occupations such as
focus groups, workshops, technology trials and interviews. A major finding was that user

inclusion was both necessary and important to learn about the design features required to



enhance usability and acceptability. Surprisingly, less than half the studies reported on
citizens with MCI/D’s experiences of technology use regarding quality of life, occupational
performance, or human dignity. Rather family caregivers and staff were asked about

feasibility and technical functionality.

Study Il explored how community healthcare workers talked about and worked with assistive
technology for care recipients with MCI/D. Twenty-four healthcare workers with different
professional backgrounds took part in focus group discussions about technology to support
people with MCI/D at home. We found that the participants’ knowledge and practice of
technology varied. Some regarded technology as efficient services provision, such as physical
training programmes to several patients at the same time, and remote monitoring of patients
via screens. Others feared that technology might increase loneliness and confusion in the care
recipients and was motivated only by economic reasons. Technology did not appear to be in
the repertoire of healthcare workers’ clinical practice due to low knowledge of and
competence in technology, and lack of management. This study demonstrated that home-
dwelling older citizens with MCI/D who are deprived access to supportive assistive

technology may experience occupational injustice.

Study 111 described the feasibility of the implementation of environmental sensors in one of
eight apartments, in order to learn about the strengths and weaknesses of the implementation
process and of the technology. This process evaluation drew on the Medical Research Council
(MRC) framework. A major finding was that a feasibility study was important for identifying
strengths and weaknesses of the intervention, critical evaluation of the research plan to

facilitate implementation in the other apartments.

Study IV sought to investigate how eight older adults in an assisted living facility evaluated
user inclusion in a 3-year technology development project. Individual structured interviews,
dialogue cafés, interventions with environmental sensors, follow-up home visits and a final
focus group discussion constituted sites for development of knowledge. The older adults with
and without documented MCI/D could nevertheless meaningfully contribute with opinions
about needs and preferences. One major finding was that they wanted to contribute with their
opinions. User inclusion of older citizens in research projects may contribute to extended
knowledge about user needs and technology requirements, as well as user inclusion processes.

Applying a critical occupational perspective raised awareness regarding sociocultural



assumptions about older adults in assisted living facilities, which may reinforce ageist and

ableist stereotypes, as well as promote occupational injustice.



Sammendrag

Denne PhD studien er en del av Assisted Living prosjektet (2015-2019) og utforsker
velferdsteknologi for a fremme aktivitet og deltakelse hos hjemmeboende eldre med og uten
kognitiv svikt (MCI) og demens (D). Demografiske endringer med stgrre kohorter i de eldste
aldersgruppene er en utfordring for helse- og velferdstjenestene i framtida. Velferdsteknologi
kan bidra til gkt selvstendighet hos eldre, gkt kvaliteten i tjenestene og unngatte kostnader.
Flere prosjekter har det siste ti-aret vist at teknologi kan fremme selvstendighet og mestring,

sikkerhet og trygghet, men ogsa a tilby kognitiv stimulering og underholdning.

Velferdsteknologi er produkter og lgsninger som har til hensikt a vedlikeholde eller bedre
individets fungeringsevne og selvstendighet, og & fremme aktivitet og deltakelse, og sikre
generelt velveere. Til tross for mange eksempler pa tekniske feil, falske alarmer og manglende
eller utilstrekkelig teknologisk infrastruktur, er det stor optimisme omkring teknologi som
framtidig lesning i helsetjenestene. Tilgang til velferdsteknologi, eller mangel pa dette, kan

fremme eller hemme deltakelse i meningsfulle dager for hjemmeboende eldre.

Aktivitetsvitenskap (occupational science) anser menneskets deltakelse i aktiviteter og sosialt
liv som viktig for helse og trivsel, og som en moralsk rettighet. Aktivitetsvitenskap forstar
menneskelig aktivitet og deltakelse gjennom livslgpet som en transaksjonalistisk prosess, en
dynamisk interaksjon mellom mennesket, aktiviteten og objektene i en gitt kontekst.
Implementering av velferdsteknologi anses som en kompleks intervensjon. Rammeverket
MRC (Medical Research Council) ble benyttet i PhD-studien for a utforske denne

kompleksiteten og utvikle ny kunnskap.

Avhandlingen baseres pa fire studier; en systematisk litteraturstudie (artikkel 1), en studie av
ansatte i hjemmetjenestens erfaringer med teknologi til hjemmetjenestemottakere med MCI/D
(artikkel 11), en mulighetsstudie med teknologi (artikkel I11), og en studie om eldre i en

omsorgsbolig og brukerinkludering i teknologiutvikling (artikkel 1V).

Studie | viste stor variasjon av typer teknologi som var prgvd ut med hjemmeboende personer
med MCI/D og deres pargrende og ansatte. Disse kan kategoriseres i fire grupper; Teknologi
for 1) ga trygt inne og ute; 2) trygg i egen bolig; 3) selvstendighet i hverdagen; og 4)
underholdning og sosial kommunikasjon. Brukerne deltok i fokusgrupper, workshop,
utprgvinger og intervjuer som fokuserte pa design-prosessen og pa evaluering av utprevinger i

hjemmet. Et viktig funn var at brukerinvolvering var bade ngdvendig og viktig for & adressere



brukerbehov og brukerkrav for a forbedre bruk og aksept av produkter/lgsninger. Under
halvparten av studiene rapporterte erfaringene om teknologibruken i forhold til livskvalitet,
aktivitetsutfarelse og verdighet fra personer med MCI/D. | stedet ble pargrende og ansattes

oppfatninger av teknologiens muligheter og funksjonalitet rapportert.

Studie 11 handlet om hvordan ansatte i hjemmetjenestene snakket om og arbeidet med
velferdsteknologi til hjemmetjenestemottakere med MCI/D. Tjuefire helsearbeidere med ulik
profesjonsbakgrunn ble invitert til fokusgruppediskusjon om teknologi til personer med
MCI/D i hjemmetjenesten. Vi fant at deltakernes kunnskap om og praksis med
velferdsteknologi varierte. Et viktig funn var at mens noen sa teknologi som en styrke for a
kunne tilby treningsprogram til flere samtidig eller & ha tilsyn med mange eldre via en skjerm,
var andre redde for at teknologi kunne forsterke ensomhet og forvirring. Teknologi synes ikke
& vaere pé repertoaret i hjemmetjenestens kliniske praksis. Arsaker til dette var lav
teknologikompetanse hos ansatte, og manglende organisering av tjenesten. Konsekvenser er at
hjemmeboende personer med MCI/D ikke fikk tiloud om teknologi som kan stgtte dem og

deres pargrende.

Studie 111 var en mulighetsstudie der sensorene som skulle benyttes i til sammen atte
leiligheter farst ble montert i én leilighet for & lzere om styrker og svakheter ved
implementeringen. En prosessevaluering ble gjennomfart i trdd med MRC’s anbefalinger.
Hovedfunnet var at det er viktig  gjare en slik forstudie for a lzere om teknologiens styrker og
svakheter, om forskningsplanen holder mal og for a forberede en effektiv implementering i de
andre leilighetene.

Studie IV undersgkte hvordan atte beboere i en omsorgsholig, evaluerte deltakelsen i et tre-
arig forskningsprosjekt om teknologi. Metoder som individuelle strukturerte intervju, dialog-
kaféer, fokusgruppeintervju, samtaler under oppfalgingsbesgk, og deltakelse i en intervensjon
med omgivelsessensorer ble benyttet i brukermedvirkningsprosessen. Eldre med og uten
dokumentert MCI/D formidlet egne behov og preferanser. Et viktig funn var at deltakerne
gnsket & veere til nytte, og bidra med sine meninger. Eldres deltakelse i forskningsprosjektet
bidro til mer kunnskap om brukerbehov og brukerkrav til teknologi, og om
brukermedvirkningsprosesser. Ut ifra et kritisk aktivitetsperspektiv bidro studien til & skape
bevissthet omkring sosiokulturelle antakelser om eldre som kan forsterke diskriminering pa

grunn av alder og funksjonssvikt, og retten til a delta i aktiviteter - «occupational injustice».
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1 Introduction

This thesis explores assistive technology as a complex intervention to facilitate occupation
and participation in everyday life among home-dwelling older adults, both with and without

mild cognitive impairment and dementia (MCI/D). Assistive technology refers to:

devices or systems whose purpose is to maintain or improve an individual’s
functioning and independence and to facilitate occupation and
participation, and to enhance overall well-being (World Health
Organization [WHQ] 2018).

The thesis:

e investigated previous research on technology interventions among the target group
(Paper I);

e explored community healthcare workers’ experiences with assistive technology for
care recipients with MCI/D (Paper II);

e carried out a feasibility study on environmental sensors in one assisted living facility
(Paper I11);

e engaged residents in assisted living facilities in technology research over three years,
including participating in a technology intervention study in their own apartment
(Paper 1V).

This thesis is embedded in occupational science (Wilcock, 2007), which explores human
occupation and its form, function and meaning. It assumes that, by nature, humans are active
beings in a reciprocal dynamic relationship with their own health and with contextual factors,
such as social, cultural and economic resources. Occupational science offers a lens through
which to explore human occupation with assistive technology in the context of an assisted
living facility. The dynamic relation between person, tasks and context, is described as
occupational transactionalism (Cutchin & Dickie, 2013; Cutchin, Dickie, & Humphry, 2017).
A human’s occupation will change during their lifetime but will always be connected to their

context. Occupational science and transactionalism are further described in Chapter 4.

1.2 The Assisted Living Project
This thesis was a part of the Assisted Living Project (ALP) 2015-2019, funded by the
Norwegian Research Council, number 47996. The overall aim of the ALP was to advance

responsible research and innovation (RRI) in the field of technology development,



implementation and research. It emphasised user inclusion, values, research methods and
purposes and addressed different stakeholders (Norwegian Research Council, 2015; Stilgoe,
Owen, & Macnaghten, 2013). The ALP had four tasks:

a) to map how stakeholders and experts perceive state-of-the-art, responsible technologies;
focusing on assisted living technologies, in Norway and internationally;

b) to develop assisted living solutions for users with MCI and dementia, through an RRI

approach;

C) to use an integrated health technology assessment approach to judge whether technologies

introduced through an RRI process score better than currently implemented technologies;

d) to create a wider dialogue on responsible technologies for the future, that reflects

alternatives and options (ALP group, 2016).
This PhD study was involved in tasks a, b and d (see Table 5.0).

1.3 Structural Coherence of the Thesis

The introduction presents the focus of this thesis, and its connection to the ALP.

Chapter 2 presents the background: the target group of older citizens who receive community
healthcare services; their relationship to assistive technology; contextual issues and central
concepts to this study.

Chapter 3 presents the aims and objectives of this study.
Chapter 4 looks at occupational science as the theoretical background for this dissertation.

Chapter 5 presents the different methods used in the four studies (systematic literature review,
feasibility study and focus group discussions).

Chapter 6 presents the results of each study and answers the research question.
Chapter 7 discusses the findings of the four studies.

Chapter 8 looks at methodological considerations, strengths, weaknesses and clinical

implications, and future research needs.

Chapter 9 draws the main conclusions.
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2 Background

Governments and policymakers worldwide are greatly concerned by their ageing societies and
consequent growing needs for healthcare services. The WHO recommends aligning health
services to better address the needs of older adults, and claims that a transformation is needed,
that is, fundamental changes in service organisation, funding and transdisciplinary
collaboration, to “ensure affordable access to integrated services that are centred on the needs
and rights of older people” (WHO, 2016).

Technology implementation is part of this societal transformation, and there is currently huge
optimism about technology in connection with governmental wishes to innovate public
services for older adults. Although Norwegian policy encourages the use of technology in
community healthcare services (Helsedirektoratet, 2012, 20144, 2014b, 2015, 2017), they
seem slow to adopt it (Batt-Rawden, Bjork, & Waaler, 2017; Ipsos, 2018; Nilsen, Dugstad,
Eide, & Eide, 2016; S. T. M. Peek et al., 2014).

Research in the field of technology to support older citizens at home is growing, broad and
optimistic. It is growing due to global interest in technology’s potential to care for others. It is
broad, given the variety of technology that has been explored. It is optimistic because

technology promises efficient services and opportunities for all.

Technology research among those with MCI/D is complex, time consuming and challenging,
and usually has few participants. A complex intervention involving technology research
entails user involvement at all stages of the research process and a systematic description of
the technology intervention. The Medical Research Council (MRC) framework offers four-
phase guidance in planning/modelling the intervention, and for testing, evaluating and
implementing it (Craig et al., 2008). This is presented in more detail in Chapter 5.1.

User inclusion in research refers to a dialogue between researchers and users to learn what
topics are of interest to the users, and to increase the utility and quality of the research by
developing knowledge. Although it is not yet a legal requirement (RHF, 2018), user inclusion
is required by the research council for democratic and ethical reasons (dstensjg & Askheim,
2019).

This chapter describes the study’s targets of:

e home-dwelling older citizens with MCI/D (see Sections 2.1.1 and 2.1.2);
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e older citizens in assisted living without documented MCI/D, who receive care
from community healthcare services (Section 2.1.3);

e community health care workers working with home-dwelling older adults with
MCI/D (Section 2.2);

and
e their relationship to assistive technology (Section 2.4).
It then describes:

e policy and current technology (Section 2.5);
e previous research and projects with the target group (Section 2.5.1);

o the research gap and the rationale for the current study (Section 2.5.2)

2.1 Older Citizens

The demographic challenge of an ageing population in Norway, as in the rest of the world, is
referred to as one of the “grand challenges” of our time. According to the WHO, the global
population of over-60s will have doubled by 2050 (WHO, 2018a), and EU member states
expect a 70% increase in the number of over-65s by 2050 (EU Commission, 2019). By 2060,
life expectancy in Norway is predicted to increase by six or seven years (from 81 to 87 for
men, and from 84 to 90 for women); by 2035, there will be more Norwegians over 65 than
aged 0-19, since the last decade’s modest mortality rates are expected to continue (Statistisk
sentralbyra, 2018). One expected consequence of the “aging society” is greater pressure on
public healthcare services (Helsedirektoratet, 2014a, 2014b, 2015, 2017; KS, 2019), which

forces governments, social planners and researchers to envision innovative care services.

What characterises an older person? The ageing process can be described as chronological,
biological, psychological and/or social, and is usually a mix of these (Daatland & Solem,
2011). Although older adults are healthier than previously, they often live longer with a
chronic condition (Kommunal og regionaldepartementet, 2009); (Folkehelseinstituttet, 2018).
Importantly, older adults are not a homogeneous group; they will always have different life
stories (Fromholt et al., 2003), health capital (Bergland & Slettebg, 2014; Blaxter, 2010),
coping strategies (Lazarus & Folkman, 1984), generalised resistance resources (Antonovsky,
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1987) ! and psychological needs (Kitwood, 1997). However, inequality in health increases

with age (Blaxter, 2010), and an ageing population is at risk of various health issues. One

great societal concern is regarding the prevalence of dementia and cognitive impairment in

older adults, and its expected rise over the next decades (Alzheimer Europe, 2019).

2.1.1 Older Adults With MCI

The 2018 International Classification of Disease (ICD-11) introduces the term mild

neurocognitive impairment, which it defines as:

Mild neurocognitive disorder is characterized by the subjective experience
of a decline from a previous level of cognitive functioning, accompanied by
objective evidence of impairment in performance on one or more cognitive
domains relative to that expected given the individual’s age and general
level of intellectual functioning that is not sufficiently severe to significantly
interfere with independence in the person’s performance of activities of
daily living. The cognitive impairment is not entirely attributable to normal
ageing. The cognitive impairment may be attributable to an underlying
disease of the nervous system, a trauma, an infection or other disease
process affecting specific areas of the brain, or to chronic use of specific
substances or medications, or the etiology may be undetermined. (WHO,
2019b)

The construct of MCI was introduced in the literature in 1988. This thesis puts to ground

Winblad et al.”s (2004) recommendations regarding criteria for MCI:

(i)
(i)

(iii)

The person is neither normal nor has dementia
There is evidence of cognitive deterioration shown by either an objectively
measured decline over time and/or subjective report of decline by self and/or

informant in conjunction with cognitive deficits; and

ADL [activities of daily living] are preserved and complex instrumental functions

are either intact or minimally impaired (Winblad et al., 2004, p. 241).

Cognition encompasses attention, concentration, memory, comprehension, reasoning and

problem solving. According to Winblad et al. (2004), MCI was a useful clinical and research

! Generalised resistance resources are defined as any phenomenon that is effective in combating a wide variety
of stressors and may be internal or external (Antonovsky, 1987).
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term. MCI may progress to dementia, remain stable or gradually recover, but the mortality
risk is high (Winblad et al., 2004). The standardised tool “Clinical dementia rating scale”
(CDR) is a popular means of detecting early dementia and MCI (Peterson, Mitseva,
Mihovska, Prasad, & Prasad, 2009). Hedman et al. (2015) studied functioning in older adults
with MCI and found that they exhibited different patterns — stable, fluctuating, descending or
ascending. A pattern may change over time, and indicates that individual support for everyday
living is needed (Hedman, Nygard, Almkvist, & Kottorp, 2015).

2.1.2 Older Adults with Dementia

The number of those with dementia was estimated at 9,7 million in Europe in 2018
(Alzheimer Europe, 2019), and 50 million worldwide in 2019 (WHO, 2019a) and is expected
to rise to 82 million in 2030 and 152 million in 2050 (WHO, 2017). In Norway, the estimate
is more than 77,000 people, which is expected to double by 2040 (Alzheimer Europe, 2019;
Nasjonalforeningen for folkehelsen, 2019). Dementia is a huge challenge for next of kin,
estimated to number 350,000 in Norway (Nasjonalforeningen for folkehelsen, 2019), who are
put under severe strain (Bjorge, Kvaal, Smastuen, & Ulstein, 2017; Raggi, Tasca, Panerai,
Neri, & Ferri, 2015) and need support from healthcare and social services and from financial

and legal systems.

Dementia is a neurodegenerative condition due to a disease of the brain. It is either chronic or
progressive and influences cognitive, psychological, behavioural and motor skills, which has
consequences for quality of life and competency in everyday life (Engedal & Haugen, 2018).
Dementia increases with age, and 60%-70% of cases are caused by Alzheimer’s disease
(Engedal, 2019). In 1994 the WHO presented four criteria for dementia in ICD-10:

1) impaired memory;

2) clear consciousness;

3) impaired emotional control, motivation or social behaviour;

4) the condition must have lasted for at least 6 months (Engedal & Haugen, 2018, p.
19).

This was further defined in ICD-11:

Onset is insidious with memory impairment typically reported as the initial
presenting complaint. The characteristic course is a slow but steady decline

from a previous level of cognitive functioning with impairment in additional
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cognitive domains (such as executive functions, attention, language, social
cognition and judgment, psychomotor speed, visuoperceptual or
visuospatial abilities) emerging with disease progression. Dementia due to
Alzheimer disease is often accompanied by mental and behavioural
symptoms such as depressed mood and apathy in the initial stages of the
disease and may be accompanied by psychotic symptoms, irritability,
aggression, confusion, abnormalities of gait and mobility, and seizures at
later stages. (WHO, 2019b)

Dementia is divided into mild, moderate and severe stages, depending on the extent to which
the condition influences everyday living. Assessments of dementia are mainly carried out by
general practitioners (GPs), sometimes in collaboration with a municipality dementia team of
nurses, occupational therapists (OTs) and other professionals. A diagnostic assessment is
important to legitimise adequate treatment and support, as well as to prepare the person and
their family for the consequences on everyday living and quality of life (Aldring og helse,
2019).

2.1.3 Assisted Living Residents

One target group for this study was assisted living residents, counting as home-dwelling
citizens. For access to an assisted living facility an applicant must meet government-stipulated
criteria; be above 67 years of age; have lived in Norway for the previous two years; be able to
live independently to some degree. An applicant may have a functional impairment, such as:
a) physical disabilities (i.e. impaired mobility); b) mental health problems, such as depression,

anxiety and so on; or c¢) decreased function due to extreme old age (those aged 80+ qualify).

Those with cognitive impairments or chronic, prolonged and severe mental problems do not
qualify for an apartment in an assisted living facility (Lovdata, 2011). However, residents
may develop cognitive impairments after moving in, or there may not have been a clear
manifestation of symptoms at the time of the application. A GP must usually verify the
application. Assisted living residents thus have impairments, which entitle them to assistance

from community healthcare services.

2.2 Healthcare Workers
Health care workers are key persons in implementation of assistive technology to support
home care recipients in different ways. Thus, it is of interest to learn how they enact the

current policy on procurement of assistive technology to support everyday living in older
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adults with MCI/D. All municipalities are legally required to offer healthcare services to their
residents. In this study, the term community healthcare worker refers to those health
professionals and applied services that are usually included in Norwegian community
healthcare services: nursing, home help (for practical assistance such as cleaning and
shopping), physiotherapy, and occupational therapy. One consequence of each local authority
making its own decisions is that supporting services are organized differently in each
municipality or city district, in line with what they see as the most pressing tasks and issues
(\VVabo, 2012). This stakeholder group is described in Sections 6.2 and 7.2.

2.3 The Context of an Assisted Living Facility

One assisted living facility was selected as a base for the ALP. It consisted of lifetime care
dwellings for older adults who did not need to be in a nursing home, but who did have
significant challenges in managing to live alone in their own home. The accommodation is
physically adapted for older people and connected to an activity centre, a cafeteria and a
staffed reception. Qualified staff are available 24/7, however, during the evening and at night

emergency calls are transferred to nurses’ community healthcare night team (Lovdata, 2011).

Assisted living is a complex term, on which there is no international consensus (Zimmerman
& Sloane, 2007). However, assisted living facilities are often built as complementary to
nursing homes and institutions for older adults. In the US, assisted living can be seen as a
high-intensity housing plus services approach. It is particularly important for those with
disabilities, those who need greater supervision or assistance with unscheduled activities and
those who need nursing to cope with hygiene, nutrition, medication and so on (Pynoos,
Liebig, Alley, & Nishita, 2005). Freedman and Spillman suggest offering three of levels of
residential care: independent living, assisted living, and institutional care, such as nursing
homes (Freedman & Spillman, 2014), which fits Norwegian policy. The nature of assisted
living can vary between municipalities and countries, according to national legislation and

local values.

In Norway, assisted living facilities are called “Omsorgsbolig”, a term first introduced in 1994
by the Norwegian State Housing Bank (Husbanken), in connection with government subsidies
for building physically adapted care facilities for older adults as a supplement to nursing
homes and institutions. Municipalities can still apply for grants to build housing for older
citizens with dementia by addressing special criteria (Husbanken, 2019). Assisted living

apartments are usually 30-50 m? with a kitchen and bathroom, plus access to common
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facilities such as a canteen, hobby rooms and a garden. Such apartments are recognised as
private homes, and residents must pay rent and for practical assistance, such as meals and
cleaning. They need to apply for community healthcare services in the same way as other

home-dwelling older adults, although nursing services are free under Norwegian law.

2.4 Assistive Technology

The word technology consists of techno (from the Greek word techne, meaning art, skill,
dexterous), and logy (derived from logia, meaning theory or knowledge) and can be applied
to many concepts, including technical knowledge in a society (Wikipedia, 2020). Several
terms are used in the literature and in healthcare policy to frame technology for supporting
people in need of care, such as, assistive technology (WFOT, 2019a; WHO, 2018b), assisted
living technology (Thorstensen et al., 2020 - to be published), telecare (Berge, 2016), eHealth
(Jakobsson, Nygard, Kottorp, & Malinowsky, 2019), intelligent assistive technology (lenca,
Wangmo, Jotterand, Kressig, & Elger, 2018), innovative assistive technology (Thordardottir,
Malmgren Fange, Lethin, Rodriguez Gatta, & Chiatti, 2019), ambient assistive living (Nordic
Innovation and Nordic Welfare Centre, 2019), everyday technology (Malinowsky, Kottorp, &
Nygard, 2013; Nygard, Rosenberg, & Kottorp, 2015) and, welfare technology (Helse- og
omsorgsdepartementet [Ministry of Health and Care Services], 2011; Helsedirektoratet,
2014a; Nordic cooperation, 2019). This section explains some of these terms and why | have

chosen to use assistive technology.

Welfare technology (velferdsteknologi) was initially the major term used in ALP (ALP group,
2016). The concept was introduced by the Nordic Council of Ministers (Nordic cooperation,
2019) and in the white paper Innovation in the Care Services (Helse- og
omsorgsdepartementet, 2011), because new and digital technology had the potential to
support citizens’ independence and welfare, as well as being cost-effective for community
healthcare services. Technologies to support older adults and citizens with disabilities were
divided into four domains: 1) for safety and security; 2) for coping with independent living; 3)
health technologies; and 4) for well-being (Helse- og omsorgsdepartementet, 2011). Welfare

technology is defined as:

Welfare technology refers first and foremost to technological assistance that
contributes to increased safety, security, social participation, mobility, and physical
and cultural activity, and strengthens the individual’s ability to cope with everyday life

despite illness and social, mental or physical impairment. Welfare technology can also
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act as technological support for relatives and otherwise contribute to improving
accessibility, resource utilization and quality of service provision. Welfare
technological solutions can in many cases delay the need for services or admission in

institutions (Helse- og omsorgsdepartementet, 2011) [own translation]

Welfare technology indicates the use of one or more digital devices, connected to a digital
service, to enable an older citizen to cope with everyday living in their own home
(Helsedirektoratet, 2012). For example, a medicine dispenser connected to the internet that
monitors medication, saves nurses’ travel time and costs while addressing a citizen’s wish to
cope independently and to take their medication securely. This cost-effective solution enables
community health services to save time and resources and thereby provide more efficient

services.

The ALP description also used the term assisted living technology (ALT), to denote a range
of ICT-based technologies for those who, based on an assessment carried out by themselves
or others, are deemed to have a specific bodily and/or cognitive need for assistance in their
everyday lives (Thorstensen et al., 2020 - to be published). ALT can include telecare, in
which sensors and monitors in an environmental control system support older people in need

of care, enabling them to live at home for longer (Berge, 2018).

The term everyday technology (in Norwegian: hverdagsteknologi) was introduced in Sweden
to cover household aids, electric tools, computers, TVs, mobile phones, ticket vending
machines and self-service check-in at airports and hotels (Nygard et al., 2015). This study
used the Everyday Technology Use Questionnaire (ETUQ) to explore what everyday
technology participants were using at the time and what they had stopped using (Paper 1V).

The translation of terms is challenging, but I use the internationally accepted term assistive

technology in this thesis, which is in line with WHO’s policy:

Assistive technology refers to devices or systems whose purpose is to
maintain or improve an individual’s functioning and independence and to
facilitate occupation and participation, and to enhance overall well-being
(WHO, 2018b)

Assistive technology seems to be the most appropriate term within the OT field to describe
technology that supports those in need of care. The term is recommended by UK OT

colleagues, it is used in UK government papers and in Alzheimer’s Association publications.

18



The broader term technology is used interchangeably with assistive technology in this
dissertation. According to the WHO, assistive technology is an umbrella term covering the
systems and services related to the delivery of assistive products and services (WHO, 2018b).
If it is provided at the right time, technology can enable older citizens to cope with everyday
living, can contribute to feelings of competency and safety, and can enhance living at home,
despite health challenges. In other words, technology can offer practical, clever and viable
solutions for home-dwelling older citizens with and without MCI/D.

In research, as in clinical practice, it is wise to distinguish between different types of assistive
technology and their potential. Gibson (2016) suggested a distinction between technology
used by, with and on people with dementia (Gibson et al., 2016):

e Technology used by people with dementia were devices that the person used
them self in the early phases of dementia to cope with such daily tasks as
remembering appointments, taking medication, keeping track of time with
easy-to-read clocks and calendars, verbal/sound reminders and so on;

e Devices used with people with dementia involved a carer (either next of kin or
care worker), to enable social communication, entertainment or safety;

e That used on persons with dementia were devices and systems used by next of
kin or healthcare workers to care for a person with dementia; examples are
monitoring systems, environmental sensors, cameras, alarms and so on
(Gibson et al., 2016).

Such distinctions may be important for both researchers and for healthcare services when

identifying suitable technology for assessed needs.

However, the implementation of technology can be complex. Both research and empirical
findings (Dugstad, Eide, Nilsen, & Eide, 2019; Nilsen et al., 2016; Pols, 2017; Stokke, 2017)
(Rohne, Ausen, Solberg, & Larsen, 2016; @derud et al., 2013; Jrjaseeter & Kistorp, 2016)
show that implementation is not straightforward. It is therefore important to investigate how
older adults and community healthcare workers perceive and utilise technology, and to
identify barriers and optimise opportunities for its implementation and management both in
private homes (Frennert & Baudin, 2019) and in nursing homes (Dugstad et al., 2019; Nilsen
etal., 2016).

In ALP, the aim was to develop new assistive technology together with a group of assisted

living residents, based on their perceived needs and preferences.

19



2.5 Current Policy on Technology in Community Healthcare Services
By 2008, WHO had developed the “Home care in Europe” strategy to address this challenge.

Important remedies were to introduce modern technology and innovation in care services:

Technological innovation together with new and modern forms of service
delivery organization can represent a viable solution to developing home
care in Europe provided that health care systems can further enhance

integration and coordination (Tarricone & Tsouros, 2008)

The WHO strategy states that “Promoting healthy ageing, and building systems to meet the
needs of older adults, will be sound investments in a future where older people have the
freedom to be and do what they value” (WHO, 2016). It contains guidelines for future
strategies and plans regarding care and well-being for older adults and encourages nations to
promote healthy ageing. This is in line with the EU’s Horizon 2020, which also has four aims

to support healthy ageing by personalising healthcare:

e To improve our understanding of the causes and mechanisms underlying health,
healthy ageing and disease;

e To improve our ability to monitor health and to prevent, detect, treat and manage
disease;

e To support older persons to remain active and healthy;

e And to test and demonstrate new models and tools for health and care delivery. (EU

Commission, 2018).

Several Norwegian policy papers encourage municipalities to use information and
communication technologies (ICT) as well as digital technologies to improve the quality of
their healthcare services and to be more cost effective (Helse- og omsorgsdepartementet,
2011, 2013, 2018). The push to implement technologies in Norwegian community healthcare
services is motivated by the hope of bridging the gap between a future scarcity of employees
in home care services and supporting home care residents to be more self-sufficient in
everyday living (Helsedirektoratet, 2012, 2014b, 2015, 2017; KS - Kommunesektorens
organisasjon, 2017, 2019). Other Nordic countries have policies that emphasise technology as

a means of meeting future needs in an ageing society, in line with WHO and EU policies.

However, this huge optimism about technology is in great contrast to the complexity of

procurement, as well as a resistance to the use of technology (Batt-Rawden et al., 2017,
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Dugstad et al., 2019; Nilsen et al., 2016; Peek et al., 2014; Stokke, 2017). The consequences
of such resistance are non-use of technology and the creation and/or maintenance of a digital
divide, which can disadvantage older adults and lead to occupational injustice. The concept of
occupational justice is defined as “equitable, or fair opportunities and resources to do, be,
belong and become what people have the potential to be and the absence of avoidable harm”
(Wilcock & Hocking, 2015, p. 414). Occupational injustice is the lack of such. A digital
divide resulting from lack of access to assistive technology can prevent people from doing,
being, belonging and becoming their potentials and thereby have negative consequences for
coping with everyday living, self-efficacy, health and well-being. Therefore, healthcare
services must work to avoid social exclusion (Morville & Enemark Larsen, 2017). Moreover,
ageist attitudes can influence healthcare cultures by reproducing assumptions that older adults
are frail and not capable of learning new things, such as how to handle technology. Ageism is

defined as

an attitude that makes assumptions about older persons and their abilities
and puts labels on them. Ageism is also a tendency to view and design
society on the basis that everyone is young. Age discrimination is a

consequence of ageist attitudes (Townsend & Polatajko, 2007, p. 250)

These assumptions may hinder access for older adults to assistive technology, and thus

represent an occupational injustice.

2.6 Research on Assistive Technology for Older Citizens with and without MCI/D
There has been an increase in the number of international and national research projects on
technology to support older citizens with MCI/D and their next of kin. Some European
examples are COGKNOW (Meiland et al., 2010), ROSETTA (Hattink et al., 2016), and
NOCTURNAL (Augusto et al., 2011). These projects focused on the usability of different
technologies for older people with MCI/D at home and found that they could benefit both the

person with MCI/D and their family caregiver.

In Norway, the Norwegian welfare technology programme NVP (2013-2015), initiated by the
Norwegian Directorate of Health, ran small-scale trials with different technologies in 34
municipalities to improve service efficiency to older adults receiving home care services
(Helsedirektoratet, 2014b). The findings formed the basis for national recommendations for
all municipalities to include electronic medicine dispensers, global positioning systems (GPS)
for locating lost persons, and electronic door locks to secure access for community healthcare
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workers to clients’ homes (Helsedirektoratet, 2015). This programme had a clear economic
interest and referred to the “realisation of benefits”, that is, avoiding cost, saving time and
increasing the quality of the services (Helsedirektoratet, 2015; 2017).

In 2016, Norway’s biggest cities carried out technology trials with older citizens receiving
home care services. Two projects in Bergen (Bjgrkheim et al., 2016; Rghne et al., 2016) and
one in Oslo (Qrjaseeter & Kistorp, 2016) demonstrated that the technology was not reliable,
simple to install and use, nor was it cost effective. None of the projects described their
participants regarding MCI/D, however one Norwegian study found that 41.5% of the home
care recipients had dementia (Wergeland, Selbaek, Hogset, Soderhamn, & Kirkevold, 2014),
therefore it is plausible that the participants may be a mixed group.

The first project in Bergen tested a range of technologies to improve safety and coping at
home among 101 older home-dwelling care recipients; digital social alarm; bed sensor to
detecting absence at night; motion sensor in the sitting room to alert a lack of activity within
17 hours; door sensor to register arrivals and departures from the house; fall sensor with alarm
button to detect sudden changes in posture that could indicate a fall; smoke detector to alert a
response centre and the fire department; and an alarm string in the bathroom. The researchers
concluded that the project provided good insight into how technologies functioned. There
were many obvious benefits to implementing them, but the product suppliers must develop
their solutions to work more reliably and with simpler interfaces. The efficiency of
installation must also improve to realise its benefits and to free up resources for the
municipality. Moreover, technological integration required changes to current work practices

and service processes (Rghne et al., 2016).

The second Bergen project (2011-2016) tried out telecare solutions that used 12 different
sensors to enhance safety and security for 250 older adults at home (Bjgrkheim et al., 2016).
A three-way partnership of research institution, municipality and UK telecare vendor was
expected to yield mutual gains (Berge, 2018). However, the telecare solutions were not easy
to deploy in a Norwegian context, and the vendor, unable to fulfil its obligations, withdrew
from the project. This demonstrates that real-life projects are unpredictable and risky, and
require trust, communication, commitment, exchanged values and the will to act in favour of
the partnership (Berge, 2018).

The third example comes from four Oslo districts that tried out three different technologies

for home care recipients (Qrjaseter & Kistorp, 2016). The Pilly medicine dispenser with SMS
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messaging had sound and light alerts at medication times and notified home care services if
the medication was not taken. Health-check, for those with chronic diseases such as COPD,
took measurements and submitted the patient’s health status to home care services. And
mobile social alarms, such as mobile phones with GPS and an alarm button. Results showed
evidence of cost-effectiveness, but the technologies had an impact on care recipients’ identity,
daily routines and dialogue with family carers. The technologies were found to be vulnerable
and required a thorough implementation process to be of benefit. The selection of users was a
challenge and follow-up procedures and further adaptations of the technology were needed,

which required innovations to current care services (Jrjaseeter & Kistorp, 2016).

Other recent studies have contributed to more knowledge; One Norwegian study, with nine
respondents, found that older citizens without MCI/D perceived assistive technology as
something that could improve their everyday lives, making it easier and safer, and enabling
them to stay at home for as long as possible (Sanchez, Anker-Hansen, Taylor, & Eilertsen,
2019). Another Norwegian study in a nursing home showed that community healthcare staff
were not prepared to take on the responsibility for implementing technology as part of

community healthcare services (Nilsen et al., 2016).

A Swedish study concluded that although technology providers seemed positive about
deploying “welfare technology” in community healthcare services, organisational structures
and cultures were resistant to change, due to the lack of infrastructure, uncertainties about
financing the technology, staff responsibilities and the law. However, older citizens were
generally able to embrace technology that enabled them to stay safely at home, rather than
move to a nursing home (Frennert and Baudin, 2019). Further, a Danish study on older
citizens without MCI/D and their incorporation of assistive technology, which found that
users who became acquainted with it by using it in their everyday lives enabled them to take
part in meaningful occupations and social meetings. This strengthened their inner selves and
their sense of belonging and becoming (Larsen, S. M., Hounsgaard, L., Brandt, A., &
Kristensen, H. K., 2019).

This shows an openness to technology in older adults, rather than a rejection, and supports
policy visions for active and healthy ageing in most countries worldwide. According to
Larsen et al (2019), the process of becoming a user of assistive technology, as an older
citizen, was closely linked to the person’s self-image. Thus, community healthcare workers
must encourage the user’s emotional adjustment to a new self-image in addition to following-

up technology use (Larsen et al., 2019).
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Moreover, on 23-24 January 2020 | carried out a new literature search to explore systematic
reviews on assistive technology to older adults with MCI/D, and if and how this field had
developed since 2017. | used the same search strategy as in 2016, for the same five databases,
limited to three years of publications (2017-2020) and 404 references were found via
PsychINFO (49), Medline (120), Embase (188), Amed (1) and Cinahl (46). This was an
increase on the 369 references found for the decade of 2007-2017, the period defined for the
first literature search (Paper I). The 404 references were screened to identify the following
criteria: MCI/D, technology, home-dwelling. Table 2.0 in the appendix provides an overview
of review studies published during 2017-2020 (N=15).

The types of technologies reported in the 15 reviewed papers were compared to the findings
of the 2017 review. The technologies in the 2020 review varied a great deal and were more
multifunctional, which made it challenging to categorise them in the 2017 matrix, as

presented in Paper | (Table 2.1).
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Domains

2017 Primary studies (Paper 1)

2020 Review studies

Safe walking indoors

and outdoors

Location and navigation; six

papers. GPS and wayfinding

GPS, geofence alarm, fall

detectors, wearable fall detectors

Safe living

Enhancing safe living; ten
studies. Monitoring systems,
night-time security

Automatic shut-off devices,
water-tap controls, water/gas
monitoring controls, sensors for
flooding, activity bracelets and
tablets with health information
or alarm functions, home-based
systems for dementia care, video
monitoring, sensors, sensor-
based surveillance and
monitoring systems

Ambient assisted living (AAL)
tools for 1) physical impairment,
2) cognitive impairment, 3)
smart-home technologies, 4)
social participation and
communication, and 5) to reduce

caregiver burden

Independent living

Improve occupational
performance/coping; six papers.
Multifunctional technology with
reminders, verbal instruction,

easy to use videophone

Clock/calendars, pill dispensers,
boil alerts, reminder displays,
smoke alarms, motion sensor
lighting, modified telephones,
devices to enhance operating TV
and radio, mHealth app on
tablet/mobile phone/personal
digital assistant/computer,
personal care/companion robots,
handheld devices, wearables and
touchscreens, personal
computers, web interface, brain—

computer interface
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Entertainment and
social

communication

Leisure occupations; four
papers. Touchscreens, camera
for recollection of events, digital
board

Virtual reality technology,
touchscreens, games and
entertainment apps, multimedia
reminiscence apps, old-
fashioned TV/radio.

Easy to use phones, video-
conferencing through socially
assistive robots (SAR), ‘Talking
Mats’

The review revealed several terms used to describe assistive technology, which can be

confusing:

e |AT was used as an abbreviation for both Intelligent Assistive Technology

(lenca et al., 2018) and Innovative Assistive Technology (Thordardottir et al.,

2019)

e EAT was used for Electronic Assistive Technology (Song & van der Cammen,

2019)

e Authors also used the term ICT-based applications (Pinto-Bruno, Garcia-Casal,

Csipke, Jenaro-Rio, & Franco-Martin, 2017), or everyday technology
(Klimova, Valis, & Kuca, 2018)

e AAL, Ambient Assistive Living, was used by one author (Ganesan et al.,

2019).

This diversity of terms is not surprising in a growing field and adds to Chapter 2.4. This

underlines the huge variety of products and solutions that could support and challenge our

understanding and familiarity of such technology.

However, review studies are retrospective and analyse previously published studies. To learn

what types of technology newer primary studies had explored, a brief review of Ovid Auto

Alerts, from January 2018 to January 2020 was conducted. Fifteen relevant papers were

identified, with the selection criteria of MCI/D, technology and home-dwelling. These papers

reported on robot technology (homecare robots, robot pets) (Cruz-Sandoval & Favela, 2019;

Darragh et al., 2017a; Rantanen, Lehto, Vuorinen, & Coco, 2018), and on a personalised
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music player for people with dementia and challenging behaviour (Murphy et al., 2018).
Some papers explored the ethical dilemmas of technology for citizens with MCI/D, such as
artificial intelligence (Al), robotics and wearable computing (Wangmo, Lipps, Kressig, &
lenca, 2019) and of monitoring (Bantry-White, 2018). Two reviews, reported on GPS (Pulido
Herrera, 2017) and Exergames (van Santen et al., 2018) (an overview of these papers is

presented in Appendix 1.)

A wide range of technologies to promote living safely at home for longer have been tried out
in real-life settings, as well as technology for cognitive stimulation and entertainment. Despite
many examples of technological failures, false alarms and a lack of infrastructure robustness
(Berge, 2018; Rehne et al., 2016; Drjasaeter & Kistorp, 2016), a general optimism about
technology is evident. Moreover, even though it is possible to save money and to raise the
quality of services, the technological implementation can be an issue. Even if technologies
could support older citizens in being independent and coping with everyday living, it can be
difficult to get the technology ‘up and running’ in a trustworthy manner.

2.7 The Research Gap and the Rationale for this Thesis

To summarise, there is currently quite a lot of research on assistive technology to support
older citizens with and without MCI/D at home. This is important, because more knowledge
on how technology works in practical settings is needed, especially since many studies report
immature and unreliable technology and that technology is not easy to exchange between
countries and different digital platforms (Berge, 2018). Many studies reflected aspirations to
support older citizens’ independence and everyday living, although they did not offer

recommendations for how researchers could succeed with technology interventions.

Assisted technology interventions for older adults with or without MCI/D seem to be
complex and the rationale for this PhD is to elaborate on this complexity by including older
adults in an assisted living facility in a dialogue and a mutual learning process that would
result in more suitable and age-friendly assistive technology. As earlier described, many
research projects have been conducted worldwide, with various degrees of user inclusion.
Inclusion of users with MCI/D, who constitute an increasing stakeholder group, has shown to
be important, however challenging. Many older adults are not properly diagnosed, which may
delay access to supporting services and assistive technology that may enable occupation and
participation in daily living. Moreover, the healthcare services; i.e. the healthcare workers are

key persons for procurement of assistive technology to address the care recipients’ needs and
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for adopting it to the person in question. Person-fitted technology is required to enable the
older citizens’ occupation and participation in society. This requests the technology to be
usable and acceptable for older citizens, as well as robust and trustworthy.

28



3 Aims, Objectives and Research Questions

This thesis focuses on older adults and assistive technology that enables occupation and
participation, by investigating research literature in the field (Paper I) and asking community
health care workers about their current practice with assistive technology for care recipients
with MCI/D (Paper I1). One part of this PhD studied older adults in assisted living and their
engagement in a project to develop assistive technology based upon their perceived needs to
facilitate activity and participation in everyday life (Paper I1l and IV). Assistive technology
interventions are complex; they involve many different stakeholders and several steps during

the phases of development, implementation and evaluation.

Embedding this study in occupational science enables the exploration of how access to
assistive technology can influence everyday living and give a meaningful occupation to older
adults with and without MCI/D.

3.1 Aims

This thesis explores how current assistive technology — as a complex intervention with home-
dwelling older adults, both with and without MCI/D —facilitates occupation and participation
in everyday life. It also describes a feasibility study carried out with one resident that
informed the assistive technology intervention in the ALP. Following which, one
technological solution was to be deployed in the residents’ private apartments and tested in
real-life settings over six months. This assistive technology solution came from the

partnership with older adults.

3.2 Objectives

e To explore the usability and acceptability of assistive technologies — focusing on the
consequences for occupational performance, quality of life and human dignity — by
carrying out a systematic literature review on technology trials with older adults with
MCI/D and their family carers (Paper I).

e To explore and describe how community healthcare workers worked with technology
for home-dwelling care recipients and how they talked about it to citizens with MCI/D
(Paper I1).

e To carry out a feasibility study with one resident without MCI/D in their apartment, to
pilot environmental sensors for the ALP (Paper I11).
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e To evaluate participants’ opinions on participation in a technology development
project and their opinions on the environmental sensors they tested in their apartment
(Paper 1V).

3.3 Research Questions

The research questions for this thesis reflect the understanding that access to assistive
technology enable occupation and participation. This dissertation builds on four studies: a
systematic literature review; a focus group study with community healthcare workers; a
feasibility study; and a longitudinal assistive technology trial study. The research questions

for the four studies were:

1. What types of technologies have been explored with home-dwelling older adults with
MCI/D? What is current knowledge about usability and acceptability of such
technologies with regard to occupational performance, QoL and human dignity for
independent living? How are users involved in the reviewed technology studies?
(Paper I)

2. What are healthcare workers’ experiences with assistive technology for home care
recipients with MCI1/D? How do HCW talk about AT to older adults with MCI/D?
How do HCW enact current policy on AT? (Paper 1)

3. How can a feasibility study on environmental sensors inform a complex assistive
technology intervention for supporting assistive living residents? How can a process
evaluation inform future interventions?

(Paper I11)

4. How did eight older adults in an assisted living facility experience participating in a 3-

year project involving various research-based occupations and testing environmental

sensors in their apartments for seven months? (Paper 1V)

Figure 3.1 shows the sub-questions for each paper.
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What types of technologies have
been explored with home-dwelling
older adults with MCI/D?

What are healthcare workers’
experiences with assistive
technology for home care recipients

How can a feasibility study of
environmental sensors inform a
complex assistive technology
intervention to support assistive

How did eight older adults in an
assistive living facility experience
participating in a 3-year project
involving various research based

i ?
WithIMCI/D? living residents? occupations ...
What is current knowledge about
usability and acceptability of such
technologies with regard to How do HCW talk about AT to older How can a process evaluation inform and testing environmental sensors in
occupational performance, QoL and adults with MCI/D? future interventions? their apartments for seven months?
human dignity for independent
living?
|| |
How are users involved in the How do HCW enact current policy on
reviewed technology studies? AT?
Paper | Paper Il Paper Ill Paper IV

3.4 My Pre-understanding

This study was constructed on the assumption that assistive technology can support older
adults in everyday living, if it is provided at the right time and is tailored to the individual’s
needs, resources, habits and context. After working on assistive technology with people with
MCI/D since 2001, I know it can offer more to older citizens than safety and independent self-
care. It has potential for social contact with family and friends, for entertainment and for
coping with such daily challenges as remembering appointments and keeping track of night
and day. In my experience, the usability of technology is dependent on several factors other
than personal characteristics (e.g. age, mobility, cognition, technological literacy, needs and
motivation). The success of individual tailoring depends on the usability and robustness of the

technology and on user acceptance.

The second assumption on which this study is based is that assessing needs for assistive
technology is a basic right so that those in need of such can cope with everyday living,
occupation and participation. If older adults are not given a fair opportunity to continue
developing and thriving by taking part in occupations that promote health and well-being, and
social contacts this will create a risk of occupational injustice. Therefore, a needs assessment
must be available. Moreover, if older adults are involved in technology development projects,

one might expect this would result in products that are far more usable and acceptable.
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4 Theoretical Background Related to Occupational Science

This study is embedded in occupational science. This chapter explains occupational science
from ontological and epistemological standpoints and how it is applied in this study, using

central occupational science concepts.

Occupational science focuses mainly on human occupation and how occupational engagement
impacts on health and well-being and on experienced meaningfulness for individuals. It
recognises the complexity of human occupation in social and political, as well as historical
and cultural contexts as important sites for knowledge production (Kristensen & Petersen,
2016 ; Horghagen og Kristensen, 2019).

The discipline of occupational science arose in 1989, and can be defined as:

Occupational science is an emerging field/social science that informs a
variety of fields, including occupational therapy, through generating
knowledge regarding the meaning of everyday doing (occupations) of
humans as occupational beings. Occupational science addresses the
phenomena of occupation, the experience of occupation, how occupation is
situated locally to globally, and implications of occupation at societal to
individual levels. Occupational science involves on-going reflexivity and is
evolving differently within diverse geographical places.(Laliberte Rudman,

2019 — personal communication).

The construct of occupation comes from the Latin occupatio, which means to be occupied or
to seize (Christiansen & Townsend, 2014, p. 2). Human occupation is a complex

phenomenon, and is defined as

A fundamental basic human need, referring to everyday activities or tasks people do to
occupy themselves; including looking after themselves, enjoying life and contributing

to social life. (Townsend and Polatajko, 2007)
Norwegian uses the word aktivitet for occupation.

The main assumption in occupational science is that humans are active beings and that they
are the main actor in their life and in dynamic interactions with other people, objects, tasks
and environments. Engaging in occupations in diverse contexts enables personal growth and

learning. Dewey (1957) expressed occupational engagement as the “process of engaging with
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the world” (Dewey, 1957) which can strengthen or undermine health and well-being.
Occupational science takes a holistic view of health, to include physical, mental and social
dimensions, and recognises that occupations will change during the life course and in
different contexts, sometimes including social interaction, sometimes solitude. Personal
routines, habits and preferences will affect occupational choices, performances and degree of
engagement, according to age, gender, interests, values, preferences and capacities, as well as
cultural and social, and maybe religious, contexts or belonging (Townsend & Polatajko,
2007). Thus, engaging in occupations is a dynamic process that shapes our subjectivities,
identities and practices for how we want to appear, that is, how we choose to practise our self

regardless of age, gender or disability (Laliberte Rudman & Hout, 2013).

A major assumption in occupational science is that meaningful occupation is significant for
health and well-being and vice versa (Townsend & Polatajko, 2007), and that inclusion,
diversity and justice are three important values (Whiteford & Hocking, 2012). Occupational
science is based on the four components of doing, being, becoming and belonging, that

equally influence each other and contribute to health and well-being:

Doing — underpins that humans are active beings, and is what people do to experience
meaningful occupations, social development and interaction, and potential for personal
growth and satisfaction. An impact on doing will have consequences for health and
well-being;

Being is existing in the world, and is a part of doing that concerns the degree of quality
of life;

Becoming refers to the change and the potential for development and utilisation of
one’s own resources to contribute to our health and well-being;

Belonging refers to being a part of a community or group, and to sharing values
through participating in occupations and common interests (Lindahl-Jacobsen &
Jessen-Winge, 2017; Wilcock, 2007; Wilcock & Hocking, 2015).

Occupational science is in this thesis a basis for understanding and reasoning about everyday
living in an assistive living environment and about possible threats to a resident’s occupation
and participation, and how assistive technology could foster or hinder occupation and

participation.
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4.1 Transactionalism

Occupational science seeks to understand human occupation within a dynamic and evolving
interrelationship with the environment (people, places, things, situations and cultures) in
diverse contextual settings. This interrelationship entails the person’s continuous selection of
actions that shape their environment, at the same time as the environment reciprocally shapes
them (Boger et al., 2016). This is called transactionalism, first introduced by Dewey (Dewey,
1957) and is also described as a relational theory (Laliberte Rudman & Hout, 2013). In other
words, transactionalism is the ongoing negotiation between person, activity, object and
context, which is illustrated by the Human—Activity—Assistive Technology (HAAT) model, as

described in section 4.2.

A transactional perspective on human occupation offers an insight into ways of human “doing
and being” in different contexts. Transactionalism enables exploration of phenomena such as

meaning, learning, growth, morals, social improvement and power relations linked to each of

these (M. Cutchin & Dickie, 2013) and:

can support knowledge development and translational research targeted
toward entities such as political systems, populations and environmental
concerns at the same time that it problematizes concepts and theories of
occupation that do not account for more than the individual actor. (Cutchin
& Dickie, 2013, p. 27)

Understanding human doing and being may illuminate how older citizens negotiate everyday
living with technology, within the context of an assisted living facility. One fruitful model for
exploring and understanding the transactional dynamic between resident and technology in
the context of an assisted living facility is the HAAT model introduced by Cook and Polgar
(Cook & Polgar, 2012), as used in Paper lII.

4.2 Human-Activity—Assistive Technology Model

The HAAT model was applied to analyse, understand, explain and discuss the human—
machine interaction in the feasibility installation (Paper 111). The HAAT model defines an
assistive technology system as “consisting of an assistive device, a human operator who has a
disability, and an environment in which the functional activity is to be carried out” (Cook &
Polgar, 2012, p. 20). Thus, four components are included in model: the human, the activity
(occupation), the assistive technology and the context. These components are always in a

dynamic interrelation (i.e. the transaction must be considered with respect to characteristics
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and interactions, see Figure 4.1), and subsequently, a “change in any aspect of the
occupational situation will result in changes in all other aspects and in how all aspects relate
to one another” (Humphry & Wakeford, 2013, p. 219).

Assistive

H
dman technology

Activity
Context

Polgar & Cook, 2009

4.3 Occupational Justice

A central concept in this thesis is occupational justice. Occupational justice expands on the
concept of social justice for all (Rawls, 2001), and is based on three ideas; justice, occupation
and enablement (Morville & Enemark Larsen, 2017). Its focus is on what people actually do
within social relations and under certain living conditions. The evolving theory of
occupational justice concerns a justice that recognizes occupational rights to inclusive
participation in everyday occupations for all persons in society, regardless of age, ability,

gender, social class or other difference (Nilsson & Townsend, 2010).

Occupational justice sees “humans as occupational beings who need and want to participate in
occupations to develop and thrive” (Stadnyk, Townsend, & Wilcock, 2014, p. 326). Human
occupation is thus seen as a determinant for health — as are the contextual factors of personal
characteristics, social network and health capital (Hocking, 2017). Occupational justice may
be restored through occupations that enable people to make choices that are in line with their
preferences and what they find meaningful (Hocking, 2017). It has been defined as
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equitable, or fair opportunities and resources to do, be, belong and become
what people have the potential to be and the absence of avoidable harm
(Wilcock & Hocking, 2015, p. 414).

In contrast, occupational injustice can influence health negatively, and restricting occupation

and participation is a restriction of citizenship (Fransen, Pollard, Kantartzis, & Viana-Moldes,
2015). Occupational justice can be explained as a moral right to take part in an occupation and
is closely connected to human rights. The World Federation of Occupational Therapists define

how occupational justice requires occupational rights for all to:

* Participate in a range of occupations that support survival, health and
well-being so that populations, communities, families and individuals can
flourish and realise their potential, consistent with the Ottawa Charter 1
(WHO, 1986)

» Choose occupations without pressure, force, coercion, or threats but with
acknowledgement that with choice comes responsibility for other people,

lifeforms and the planet

* Freely engage in necessary and chosen occupations without risk to safety,
human dignity or equity (WFOT, 2019b).

In this thesis, occupational justice is a highly relevant term as older citizens are often
excluded from societal events and research on the assumption that they are too frail, too
technologically illiterate, or impossible to recruit. These assumptions result in actions that

marginalise and discriminate on the basis of age.

4.4 Occupational Performance

Occupational performance is defined as a:

result of a dynamic, interwoven relationship between persons, environment
and occupation over a person’s lifespan; the ability to choose, organize,
and satisfactorily perform meaningful occupations that are culturally
defined and age appropriate for looking after oneself, enjoying life and
contributing to the social and economic fabric of a community. (Townsend
& Polatajko, 2007, p. 371).
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This thesis was an opportunity to explore whether access to assistive technology could
influence a resident’s occupational performance. For instance, if a technology interface was
easy to use, it would empower the older citizen to cope better with the technology and
therefore, sustain occupation and participation in everyday living. In one example, access to a
simple remote TV control with an adapted user interface enabled a person with D to turn on
and off TV, as well as choose one of four channels independently. This device enabled the
person to perform a meaningful occupation — watching TV (Holthe, 2015).

4.4 Quality of Life and Human Dignity

These are complex concepts. Quality of life is defined as “an individual’s perception of their
position in life in the context of the culture and value systems in which they live and in
relation to their goals, expectations, and standards and concerns” (The Whogqol Group, 1995).

From an occupational perspective, quality of life refers to the ability to

choose and participate in occupations that foster hope, generate motivation,
offer meaning and satisfaction, create a driving vision of life, promote
health, enable empowerment and otherwise address the quality of life
(Townsend & Polatajko, 2007, p. 373)

The literature, occupational science included, seems to agree that the experience of quality of
life is subjective. In occupational science, quality of life entails participation in subjectively
meaningful occupation as important for health and well-being. As previously mentioned,
being is a core word in occupational science, and refers to a part of doing; occupational
balance and meaningfulness in life decide quality of life and well-being (Lindahl-Jacobsen &
Jessen-Winge, 2017).

In Paper | the concept of human dignity was defined as “the intrinsic dignity that belongs to
every human being” (Heggestad, 2014), it is thus closely related to human identity. The UN
Declaration of Human Rights clearly states in Article 1 that “All human beings are born free
and equal in dignity and rights” (UN, 2020). A study from 2015 found that persons with
dementia (N=11) related human dignity to three main factors: access to love and
confirmation; experience of social inclusion and fellowship; and being met as an equal with
warmth and understanding (Tranvag, Petersen, & Naden, 2015). In occupational science
terminology, this would refer to occupational justice, that is, equitable or fair opportunities
and resources to do, be, belong and become what people have the potential to be (Whiteford
& Hocking, 2012).
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4.5 User Inclusion

Research on technology development with older citizens usually includes such stakeholders as
healthcare workers and family caregivers as well as the care recipients themselves. The
different opinions about needs, preferences and requirements for usable and acceptable
technologies are pivotal. Users can be cast in different roles: as sources of data (i.e.
informants); as research partners; as independent investigators in relation to researchers as
mentors (Hulatt & Lowes, 2005).

Several terms are used to describe user inclusion in research and health service innovation,

but they all refer to a participatory approach that involves end users in:

e defining their needs and challenges;

e prioritising their values and goals;

e developing solutions to their problems;

e making decisions about user requirements;

e implementing and using the product or design in practice (Moser, 2019).

User inclusion may thus help to prioritise health research goals by taking into account those

issues that matter most to people in their everyday lives.

In occupational science, this means the social inclusion of older citizens as valued citizens on
equal terms, who share and uphold equality and respect (Whiteford & Pereira, 2012). Further,
the process of engaging with the world is a core interest together with social inclusion and
participation (Hocking, 2017; Whiteford & Pereira, 2012). This study interprets it as the
process of engaging with the world of technology, including: the moral right to be included
and to participate in the community or society, and having a voice (Whiteford & Townsend,
2011); and the transactional relations between person, occupation and technology within a
specific context (Cutchin & Dickie, 2013). The occupational science perspective on ageing is
in line with WHO and EU policies on active and healthy ageing (WHO, 2016; EU
Commission, 2018), which imply that older citizens with and without MCI/D are rightful,
autonomous citizens with obligations and privileges on a par with other citizens (Cahill,
2018).

In this PhD, user inclusion was conceived as a partnership with assisted living residents
(Clarke & Keady, 2002), in line with the occupational science view that partnership with

users is necessary for knowledge co-production (Hocking 2012). Such partnerships enable a
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user inclusion that can fulfil the aim of “society talking back to science” (Askheim, 2016,
Hoddinott et al., 2018) and avoid a tokenistic user inclusion. Tokenism gives a false
appearance of inclusiveness since users have little influence (Romsland, Milosavljevic, &
Andreassen, 2019). Not listening to users’ voices on issues that matter to them just

perpetuates the gap between practice and policy.

User inclusion aligns with the concept of social inclusion and the importance of maintaining
or enhancing democratic rights, occupational justice, emancipation and co-determination, as
well as adapting and enhancing health services to better address users’ needs (Whiteford &
Pereira, 2012).

In study 111 and 1V, the assisted living residents were invited to take part in diverse research
occupations over time. Their participation provided a broader understanding of their
perspectives on everyday living, as well as an ongoing responsive dialogue about how

technology influenced the course of the intervention according to their needs and opinions.

4.6 Ontology and Epistemology

My ontological position (assumptions of reality) is in line with occupational science, which
perceives humans as active beings searching for meaning and belonging, whatever their age,
gender or health status, which includes physical, mental and social dimensions. Human
occupation is about “people acting in the world”, and their choice of occupation changes

during their lifetime. Nevertheless, occupation always matters to people and is closely

connected to health and well-being (Whiteford & Hocking, 2012). Epistemology refers to a
“paradigm of knowledge” and what constitutes the current knowledge base (Creswell, 2014).
Occupational science is based on epistemological pluralism, which means a synthesis of
transdisciplinary research that, rather than being mutually exclusive, offers multiple ways of

enriching the study of occupation (Kinsella, 2012, p. 78).
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Occupational Science

EPISTEMOLOGY
Human occupation is related to health and well-being

Transactionalism: Seeks to understand occupation between persons,
occupations, objects and contexts

Critical occupational perspective

Occupational justice

ONTOLOGY

Humans are active by nature

Human occupation and participation are vital for health and well-being
Meaningful occupation

HAAT is one model to analyse transactionalism
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5 Method

As previously stated, this thesis is a part of the ALP. As a PhD candidate in ALP, | worked

independently on some research tasks and collaborated with the ALP team on other tasks (as

presented in Table 5.0).

technological

investigate user needs and to

Work Package ALP tasks PhD tasks

Aim To use machine learning To explore user engagement in
technology to assist older adults | technology development in the
with cognitive impairments to ALP together with older adults in
cope with everyday living and to | assisted living
stay longer at home

WP1 Mapping Information meeting with Participated

use of residents, next of kin and staff in

technology the ALP

WP1 State of the art of technology Systematic literature review (Paper

)

WP1 ALP research group meetings Participated
(interdisciplinary)

WP1 Focus group discussion with Moderated one of the focus groups,
multi-professional community transcribed, led the analysis work
healthcare workers and wrote the first draft (Paper I1)

WP1 Survey of home-dwelling older Participated. Interviewed ten
citizens using standardised persons in one assisted living
guestionnaires

WP2 Develop Dialogue cafés 1, 2, 3and 4 to Group leader, planned and prepared

group work, wrote summaries

solution develop a technological solution
WP2 Recruitment to intervention with
environmental sensors -
WP1 Mapping Individual interviews with eight
participants
WP2 Modelling intervention Feasibility study on environmental
Developing sensors with one resident, in
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collaboration with commercial
partner. Present at installation and
in follow-up visit. Took the lead on
the process evaluation and wrote
first draft and final version (Paper
1)

WP2
Developing
WP3 Evaluation
of technology

Modelling intervention

Deployment of environmental
sensors with seven other residents,
in collaboration with commercial
IT partner. Made all appointments
for installations, re-installations and

follow-up visits (Paper 1V)

WP2 and 3

Follow-ups with technology,
observations and conversations
about the sensors over 7 months
(Paper 1V)

WP2

Dialogue cafés 5 and 6

Participated as group leader and

wrote summaries of the group work

WpP2

Focus group discussion with
residents having environmental
sensors installed 14 March 2018.
Led the group, transcribed half the
interview, led the analysis process,
wrote first draft and all versions

until final version (Paper V)

WP4 Create a

wider dialogue

Organise ProjectSTEP meeting

with advisory group (twice a

year)

Participated, and presented status of

my work at some meetings

WP4

Organise consortium meetings
with international partners (twice

a year)

Participated, and presented findings

of my work for discussion
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WP4 Foresight conference (November | Participated in the expert group
2019) preparing the work meeting and
took part in the conference
WP4 Closing ALP national conference | Made 20-minute speech. Took part
29 October 2019 in conference preparation
WP4 Final project report (January Contributed to final project report
2020)

TABLE 5.0 OVERVIEW OF PHD RESEARCH OCCUPATIONS WITHIN THE ALP

5.1 The Medical Research Council Framework - MRC

The MRC framework guided the methodological approach to planning and analysing an
intervention, enabling us to understand its transactions/dynamics and to explore and reflect on
practices. The MRC framework has four steps with subthemes: (1) development; (2)

feasibility/piloting; (3) evaluation; and (4) implementation (Craig et al., 2008) (Figure 5.1).

Feasibility/piloting
1. Testing procedures
2. Estimating recruitment and retention

/ 3. Determining sample size \

Development Evaluation
1. |dentify the evidence base

1. Assessing effectiveness
2. Understanding change process
3. Assessing cost effectiveness

2. Identifying or developing theory
3. Modelling process and outcomes

\ Implementation /

1. Dissemination

2. Surveillance and monitoring
3. Long term follow-up

FIGURE 5.1 THE MRC FrRaAMEWORK (Craig et al 2008)

The framework was developed in the UK to guide how to carefully approach the development
and implementation of complex interventions, which seldom is a linear process. MRC
underscores the value of evaluating both outcomes and processes in complex interventions in
order to assess “feasibility and quality of the implementation, clarify causal mechanisms, and
identify contextual factors associated with variations in outcome”(Moore et al., 2015) (Craig
et al., 2008, p. 223).
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5.2. Methods Across the Four Studies in Relation to MRC

Table 5.1 shows an overview of the four studies, their design, participants, data collection

methods and analyses. (An overview of the four studies in relation to the thesis’ research

questions is in Table 3.1)

literature review

Study | Study 11 Study 11 Study IV

Aim Obtain an Explore how Explore how a Explore user
overview of community feasibility study on | inclusion in
types of healthcare workers | an environmental technology
technology that | use “welfare sensor installation | research and in an
have been technology” to care | could inform an intervention study
explored with recipients with intervention study
home-dwelling | MCI/D in the
older adults with | home-based
MCI/D services

Design Systematic Quialitative study Feasibility study Quialitative study

Participants

29 studies were

24 community

1 resident without

8 residents with

evidence base

effectiveness
Understanding
change process

eligible for healthcare workers | MCI/D undocumented
review MCI/D
Data collection | Systematic Five focus group Observation and Individual
methods literature review | discussions interview interviews, and
focus group
discussion
Tools Different Semi-structured Process evaluation | Semi-structured
databases ) ] ) interview guide
MMAT interview guide Sociodemographic
Rand 12
KFI
HADS
COPM*
ETUQ*
MRC step Development Evaluation Feasibility Implementation
Identifying Assessing Testing procedures | Surveillance and

monitoring
Long-term follow-

up

Development
Modelling
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Evaluation
Assessing
effectiveness

Primary data Describing, Thematic inductive | Process evaluation | Inductive meaning
analysis comparing and | analysis according condensation
contrasting data | to Braun & Clarke (Braun & Clarke)

TABLE 5.1 OVERVIEW OF THE FOUR STUDIES (*Tools are licensed and not publicly

available)

5.3 Method in the Systematic Literature Review: Paper |

It is necessary to study the current state of research when entering a new field. We hired a
research librarian to assist with a professional search in this complex field. There were many
search words that changed according to the MeSH terms (Medical Subject Headings terms)
for each database. One example of a search using MeSH terms in PsychINFO is provided in
Paper 1 and the Appendix 2).

The search of five databases resulted in 362 papers. The PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) flowchart (Moher, Liberati, Tetzlaff, Altman, &
the PRISMA Group, 2009) shows how papers were selected (Figure 5.2).
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FIGURE 5.2 SELECTION OF PAPERS FOR THE LITERATURE REVIEW
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The 29 selected papers were assessed for their quality using the Mixed-Method Appraisal
Tool (MMAT) (Pluye et al., 2011), which was selected since the study was expected to be
mixed-method. MMAT is designed for the critical appraisal of systematic mixed studies
reviews, that is, reviews that include qualitative, quantitative and mixed-method studies. It
appraises their methodological quality in five categories: qualitative research, randomised
controlled trials, non-randomised studies, quantitative descriptive studies and mixed-method
studies (Pluye et al., 2011). The MMAT tool was first published in 2009, which is the version
we used for our review in 2016-2017. Since then, it has been validated in several studies
testing its interrater reliability, usability and content validity. The MMAT was updated in
2019 (Hong et al., 2019).

Two researchers each read all 29 eligible papers and filled in a checklist. They then met and
compared their checklists. Where they disagreed, we discussed and re-scored the paper. The
MMAT checklist provided four questions for each design (except for mixed methods, which
had three questions). Six of the 29 papers were assessed with 4 stars (i.e. high quality), 11
received 3 stars (they met 75% of the criteria), 7 received 2 stars (they met 50% of the
criteria) and 5 received 1 star (they met 25% of the criteria). No study was excluded due to its

low quality, since we wanted a broad overview of current research.

The data was collected and systematised using an xIs matrix that allocated the following data
characteristics to each paper: author, year, country, title, type of technology, purpose of
technology, number of participants (MCI/D + family caregivers/staff), MMAT score and
study design according to MMAT, duration of intervention, usability/acceptability, impact on
quality of life, occupational performance, human dignity, and implications for clinical
practice. Methods reported in the systematic literature review (Paper 1) were focus groups (4
studies); workshops (2); experimental trials/field trials (17); and observation (3). These were
often evaluated through individual interviews. We also found that the voices of persons with

MCI/D were reported in fewer than half the papers and therefore were not explicit (Paper 1).

5.4 Focus Group Interviews as Method: Paper Il and 1V

Focus groups were used in Studies Il and 1V. A focus group contains a group of people who
have a common issue to discuss. Not only can the participants explore what they think about
an issue, but also why they think as they do (Bowling, 2014). The moderators should facilitate
the conversation so that all members participate and respond to each other (Rubin & Rubin,
2012).
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The focus group interviews (Bowling, 2014) with community healthcare workers (Paper 11)

had 24 participants from different backgrounds, divided into five groups.

nurses 11
physiotherapists 4
occupational therapists 2
home helps 4
home trainers 2
assisted living host 1

TABLE 5.2 PARTICIPANTS IN STUDY |1

All group interviews lasted for 45-60 minutes and had two ALP researchers as moderators.
An interview guide (Appendix 3) ensured that groups discussed the same questions. All

meetings were audio-recorded and transcribed verbatim for inductive analyses.

The focus group interview with assisted living residents (Paper IV) was conducted with seven
assisted living residents. It was scheduled for a limited time (45 minutes) in a separate room at
the assisted living facility. I led the discussion with Erik Thorstensen, PhD candidate, as co-
leader. The interview guide concentrated on three topics and had open-ended questions
(Appendix 7). All participants were encouraged to share their opinions on the topics
presented. The focus group was audio-recorded and transcribed verbatim. The results from the

focus groups are presented in Paper Il and paper 1V.

5.5 Method in the Feasibility Study: Paper 111
The implementation of environmental sensors is characterised as a complex intervention
(Craig et al., 2008; Richards, 2015). Therefore, we chose to conduct a feasibility study on a
proposed study design prior to a main trial, “to inform the development and conduct of a
planned research project” (Giangregorio & Thabane, 2015, p. 129).
The process evaluation took place one week after installation (Moore et al., 2015) (Paper I11).
Ten key questions were designed to provide an understanding of the collaborative installation
process, to explore the uncertainties of the intervention and to reveal any strengths and pitfalls
in the implementation plan:

1. How should we introduce sensor technology to the residents?

2. How is the resident’s reaction upon the installation and the visit?
3. Who will be present during installation?
4

How long does the installation take?
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5. How is the installation carried out, practically?

6. How does the resident take part in the installation process?

7. Did we meet any unexpected barriers? What were they?

8. Technical reliability—are the data transferred as intended?

9. Information needs in the resident/family/staff?

10. How long should a resident have the technology installed before being interviewed

about his/her experiences?

5.5.1 Description of the Technology Solution for ALP: Papers 111 and IV
The technology was chosen after the participants’ user needs and what types of technology
the participants would wish for were identified. This was the topic for the first four dialogue
cafés. In turn, the choice of technology would be restricted to, or limited by, the commercial
partner’s product range and expertise. Together with the participants and the commercial
partner, we chose environmental sensors that would monitor the environment and remind the
resident of issues they rated as important before they left their apartment (i.e. stove or coffee-

machine left on or open windows). This solution was to be tried out with 10-15 residents.

In May/June 2017, eight residents were positive about trying out two solutions that the
commercial partner could provide: a voice reminder; and a remote light control connected to

environmental sensors in a home-monitoring security system.

FIGURE 5.3 TOPOLOGICAL MAP SENSORS AND TRANSMISSION OF SIGNAL (1 = MOTION SENSOR; 2 = POWER
METER; 3 = MAGNET SENSOR; 4 = SLIM MAGNET SENSOR; 5 = PUSH BUTTON; 6 = LOUD SPEAKER)

The environmental sensors had to be mounted in the apartment so they would cover

separate zones, be connected through a controller that transmits signals to the server.
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Flavia Dias Casagrande, 2019)

5.5.1.1 Voice Reminder

The voice reminder consisted of one switch (push button) and a loudspeaker by the main
door. When leaving the apartment, the person could push the button and await a verbal
message, for example: “Everything is OK in your apartment” or “The coffee-machine is on.
Please turn if off before you leave the apartment”.

The button was to be connected wirelessly to the environmental sensors, the loudspeaker and
a control box (ethernet). The wireless sensors could be magnetic on doors and windows,
powered on the stove, coffee-machine, TV and radio, and motion sensors in most rooms
(Figure 5.3).

The idea was that residents who wanted to leave the apartment easily could check whether
any electrical equipment was on by pressing the push button and receiving a response. Several
residents really wanted this solution because they were afraid of alerting the fire department.
The push button could also be an app (icon) on a tablet provided by the commercial partner,
or it could be configured as an automatic response to opening the door (without using the
push button).

5.5.1.2 Remote Light Control

This solution was to prevent residents falling at night and to support navigation. The
technology was a portable switch place on the bedside table that would operate lights when
the resident was in bed. This could be a light in the bathroom or the kitchen. The switch could
also be integrated in the tablet, but this solution was later rejected by the all but one of the
participants.
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5.6 Individual Structured Interviews in Paper IV

During May and June 2017, as part of the intervention with environmental sensors, we carried
out individual interviews with eight residents, using standardised tools. Although they had
already consented to taking part in the intervention study (Appendix 6), they were asked to
renew their consent before each interview. Although the consent process could be seen as
extended and bothersome, ALP’s policy was to ensure that all participants understood the
consequences of consenting, and to remind them what project participation was about.
Further, since we planned for a longitudinal intervention, a participant’s condition could
change over time. Thus, we needed to be sure that each participant was able to consent
throughout the project.

During individual interviews, we collected sociodemographic data and mapped self-rated
scores on health, cognitive functioning, anxiety and depression, using the following
standardised tools:

Sociodemographics
Sociodemographic data were collected as a standard inquiry made by the ALP team. Only age
is presented in this thesis (Table 6.1), due to GDPR (General Data Protection Regulation).

The survey data will be reported in a separate paper by Halvorsrud et al. (in progress).

RAND-12

(Nasjonalt kunnskapssenter for helsetjenesten, n/a)

RAND-12 is a Norwegian short-version of the American 116-item, self-scoring tool
developed by the Medical Outcome Study. It is a core set of measures of functioning and
health (year of publication not provided), distributed by the non-profit and non-partisan US
organisation RAND (Research And Development) Corporation (Appendix 5).

https://www.rand.org/content/dam/rand/www/external/health/surveys tools/mos/mos core su

rvey.pdf

MCFSI — Mail-In Cognitive Function Screening Instrument [KFI — Kognitiv
funksjonsinstrument]
(Michelet et al., 2018)

KFI is the Norwegian validated (Michelet et al 2018) version of the MCFSI (Mail-In
Cognitive Function Screening Instrument) (Walsh, Raman, Jones, Aisen, & Alzheimer
Disease & Associated Disorders, 2006). It was translated by Knut Engedal, Anne Brakhus,
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Karin Persson, Anne Brita Knapskog, Susan Juel and Geir Selbak. KFI is a self-rating, 14-

item questionnaire about how the person perceives their own cognitive abilities on that day,
compared to one year ago. There are three answer alternatives: Yes, No, Perhaps (Appendix
5).

HADS - Hospital Anxiety and Depression Scale
(Zigmond & Snaith, 1983)

HADS is a self-assessment scale for detecting states of depression and anxiety. The scale
consists of two subscales (anxiety and depression). The sum scores range from 1 to 21, with
21 as the highest level (Appendix 5).

The second round of individual interviews contained two other questionnaires:

COPM - Canadian Occupational Performance Measure
Mary Law, Sue Baptiste, Anne Carswell, Mary Ann McColl, Helene Polatajko, Nancy
Pollock, (1991, 1994, 1998, 2005 and fifth version 2014.)

The purpose of COPM is to measure self-reported occupational performance, to identify the
significance of certain everyday occupations to the person, and to invite them to evaluate their
own performance and satisfaction with their occupational performance. COPM is a semi-
structured interview and is used for clients over 7 years of age. When using COPM for
persons with cognitive impairment, it is recommended that a supporting person or family

carer is present.

The interview has three main areas, with sub-questions: personal care; work; and leisure and
social activities. The instrument contains a 10-point numeric scale for the person to evaluate
the significance of the activities, and to rate their ability to perform and their satisfaction with
the performance. Ten points represent optimal performance or satisfaction. These points can

be summarised and display changes, in line with a participant’s own evaluation.

COPM was developed in Canada and translated into Norwegian by Ingvild Kjeken in 2001
(Law et al., 2014). The instrument is well known to occupational therapists. A training course

is recommended, but not mandatory.

ETUQ - Everyday Technology Use Questionnaire
Professor Louise Nygard, K1, Sweden (Rosenberg, Kottorp, Winblad, & Nygard, 2009)
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ETUQ was developed in 2002 by occupational therapists in Sweden, led by Professor Louise
Nygard. It evaluates people’s perceptions of the relevance of everyday technology and their
ability to use technology at home and in society. The ETUQ offers a systematic method for
capturing individuals’ and groups’ perceived difficulties in using everyday technology. The
instrument is sensitive to detecting difficulties and changes in ADL. It is validated for
research on mapping and evaluating levels of occupational difficulties in handling everyday
technology and may generate individual ability measures that can be used in statistical

analyses (Nygard et al., 2015).

ETUQ has seven items: technologies connected to household, information and
communication; personal care; maintenance in the home; accessibility; economy; shopping;

and travel.

The scoring alternatives are: Is the technology in question relevant? If not, move to the next
item on the list. If yes, the next question is, do you use it? There are four alternatives under
this question. If the technology is not used, it may either be because the person has stopped

using it, or never used it although it was in their home.

ETUQ has been translated into Norwegian, but evaluators must attend a one-day course in

order to use it.

The ETUQ scores informed my understanding of residents’ technology use in the assisted

living facility.

5.7 User Inclusion Occupations: Paper Il and 1V

Several methods were used in engaging the assisted living residents for three years. Individual
interviews (Bowling, 2014) with standardised tools, first as part of a survey (called the
survey) (Halvorsrud et al. in progress), and second as a background data on the participants
(called individual interviews, two of which took place at different times, see Figure 5.5).

Project participants were also invited to attend dialogue cafés with structured group
discussions, inspired by the concept of world cafés (Brown & Isaacs, 2005). The first café
explored older citizens’ user needs, the second asked for their opinions of different solutions
to address those needs (presented in cartoon form by the ALP team), and the third sought their
opinions on mock-up versions of the selected solutions after hands-on demonstrations (Lund
et al. —in progress). In total, six dialogue cafés took place between October 2016 and October
2019. The residents were invited to take part in the environmental sensor installation
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intervention after the fourth café. The sensors were deployed between the end of August 2017
and December 2017. After the trial was closed in February 2018, the participants were invited
to a focus group interview (Bowling, 2014) on 14 March 2018 to give their opinions on the

installed technology and on taking part in the project. See timeline Figure 5.5.

Steps in the
ALP research
process Proposed solutions
Information for the residents st Rolled out to all Trial closed
Project start - meeting dialogue conference appartments February 2018
December 2015 16.6 2016 31.5.2017 December 2017

Dialogue café 1 Dialogue café 2 Dislogue café 3 Dialogue café 4 Feasibility study  Intervention with — Facus group

26,10,2016 14,12,2016 06.04,2017 31.05,2017 17.06.- 1508,  environmental 14.3.2018
User 017 sensars 13.08,2017 -
. . 20,02,2018
inclusion
occupations Survey Individual interviews Individual follow-ups

Dialogue cafés

FIGURE 5.5 TIMELINE OF PROJECT TASKS AND RESIDENTS’ PARTICIPATION

5.8 Recruitment of Participants: Study Il and IV

In the ALP, as in this study, the inclusion criteria were being older than 67 and being a
resident in the assisted living facility. The housekeeper assisted with the recruitment by telling
selected residents (those able to provide informed consent) and encouraging them to volunteer

to take part in the project.

5.8.1 A Stepwise Recruitment Process: Paper 111 and IV
The ALP applied a stepwise process to inviting, recruiting and retaining participants to the

study.

Step 1: Meeting the management leader and the housekeepers in the assisted living facility to
anchor the project and to discuss the recruitment process. The researchers were continually in
dialogue with the housekeeper regarding recruitment, who always considered a resident’s
ability to provide informed consent, in line with Kennedy’s recommendations (Kennedy,
2016).
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Step 2: ALP researchers were invited to present the ALP at a regular “house meeting” in the
assisted living facility on 16 June 2016. The meeting was announced as usual to all 60
residents, who were introduced to the ALP via the agenda. The housekeepers encouraged and
reminded many residents to attend by phone or by home visits. During the meeting the
research team presented the aims and tasks of the ALP through PowerPoint slides and asked

for questions. Invitations to take part in a survey were presented at the end of the meeting.

Step 3: Some residents immediately consented to take part in semi-structured interviews, with
questionnaires about technology, perception of health, memory and quality of life. A few
were recruited later through the housekeeper. (These interviews were part of a bigger survey
that was to be conducted in several Oslo districts).

Step 4: Researchers visited the assisted living facility 2—3 times a week in the beginning.
They met people in the canteen, had informal conversations and talked about the project to

create interest in it and positive perceptions of it.

Steps 5, 6, 7: Open invitation to all the residents to participate in four dialogue cafés, which
were organised as group discussions following user scenarios, and a peer exchange led by a
moderator. The aim was to create a forum for exchanging opinions and to co-create
knowledge on different topics, including user needs, user perceptions of technologies, user

requirements and technology requirements.

Step 8: After the fourth dialogue café, all residents were invited to take part in the intervention
with environmental sensors. Those who wanted to take part had to fill in a separate consent

form.

5.9 Analysis and Rationale for Applying a Critical Occupational Perspective:
Paper IV

After first doing an inductive thematic analysis of the focus group interview, | did a second
analysis inspired by the critical occupational perspective, using Njelesani’s framework
(Njelesani, Gibson, Nixon, Cameron, & Polatajko, 2013) to explore the research findings and
possibly identify injustices and question taken-for-granted assumptions (Gerlach, Teachman,
Laliberte-Rudman, Aldrich, & Huot, 2018; Laliberte Rudman & Aldrich, 2016; Njelesani et
al., 2013). This approach takes a more critical stance by investigating mechanisms that
perpetuate injustices and that could inform a policy for social change (Hocking 2012) and is
motivated by participation in an ongoing debate (Sayer 2011), rather than judging something

as good or bad.
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By applying Njelesani’s framework, which provides a rationale for using a critical
occupational perspective on my empirical material, enabled me to analyse my findings in a
broader sociocultural sense. A critical occupational approach challenges power relation and
looks for innovative or transformative ways to provide healthcare. In preparing Paper 1V, |
selected the four questions marked with an asterisk (*), because they seemed the most

relevant at the time, and to address the paper’s word limit.
The framework contains the following questions:

e What are the relevant sociocultural structures and processes that may mediate and
constrain participants’ perspectives? *

e Which occupations are seen as being preferable? How are they discussed or
represented in the data? *

e What appears to be understood as the preferred way to engage in occupations?

e What assumptions underpin the ongoing valorisation of some occupations and the
rejection of others?

e What power relations are at play? *

e Whose interests do the occupations serve? *

e Who is privileged as participants in the occupations? (Njelesani et al., 2013)

5.10 Ethical Considerations

This study has strived to consider all ethical aspects during the research. First, the ALP
protocol was submitted to the Regional Ethical Committee (REK) in 2015. REK replied that
the project fell outside research on health and diseases, and that the research institution (Oslo
Metropolitan University) would be responsible for carrying out the project subject to rules on
duty of confidentiality, privacy and local approvals (Appendix 9). The ALP therefore applied
to the Norwegian Centre for Data Research (NSD), and changes in the project plan meant a
new “message and change” submission regarding the intervention study was sent and

answered (Appendix 10).

The target group of community healthcare workers were promised anonymity and
confidentiality. No names or characteristics were to be revealed, except for professions. In
transcripts the participants were allocated numbers (R1, R2 etc.). The assisted living residents
were given a coded number, which was attached to their survey data to a secure server (TSD).
The code list and questionnaire answers were stored in a locked cupboard in the researcher’s

office at OsloMet. The residents were given aliases (A, B, C etc.) in the published papers and
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in this thesis, in line with GDPR. The older adults in assisted living were asked for written

consent before each research occupation (Appendix 10, example of consent form).

The intervention study may have been perceived as intrusive, since deploying environmental
sensors required drilling holes in the walls to mount the sensors and repeated home visits were
required to check the sensors’ ability to transmit signals. Surely, the many follow-up visits to
fix or check the technology were also intrusive. Such interventions can disrupt other daily
occupations and invade the life of the participant (Creswell, 2014, p. 208). Further, unequal
power relations may create a sense of powerlessness in the research participant. The
researcher has a mission to complete their work within a certain time, and the power to decide
where and when to ask, and to take the lead in an interview or observation. Nevertheless, the
participants’ privacy, rights, needs, values and desires must be respected (Creswell, 2014). |
tried to address the inequality of power by always arranging visits that fitted into their day. |
always made an appointment prior to each visit. And, if a visit had to be cancelled, I called to
let them know. The residents could also call the researchers if they needed any clarification.
This mutual contract contributed to a feeling of collaboration and to equalising power

relations to some extent.

Technology development studies need technology trials with the participants. This raises
several ethical considerations because a current technological push may impact the
researchers’ values and actions, as well as the yearning for effective results and glory. Further,
taking part in a technology trial may be experienced as burdensome and out of control, for
example if a light turns on or an alert rings unnecessarily. In the ALP, the older citizens were
first invited into the investigation of user needs and user requirements. By carrying out this
interactive and participatory evaluation, we supplemented traditional ethical reflections based
on ethical principles (Hofmann, 2019). This participatory approach can include residents’
values and what is important for them to lead a good life. This is interesting, since a major
ethical consideration is whether and how older citizens will benefit from the technologies.
However, technology must benefit the user directly or indirectly to be deemed usable and
acceptable, and it must contribute to quality of life, occupational performance and human

dignity.
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6 Results

The aim of this thesis was to explore and describe how assistive technology as a complex
intervention with home-dwelling older adults, with and without mild cognitive impairment
(MCI) and dementia (D), to facilitate occupation and participation in everyday life. Paper |
explores the types of technology tried out with older adults with MCI/D over the last decade;
Paper Il looks at how community healthcare workers implemented the technology with care
recipients with MCI/D; and Papers 11l and 1V present how the older adults with and without

documented MCI/D can be engaged by and take part in a technology intervention.

This chapter presents the four papers’ objectives and main results (Table 6.0).

Objectives Main results

To explore the usability A wide range of technologies had been tried out in the
and acceptability of 29 reviewed studies, as presented in Table 2.1.
assistive technologies — Assistive technologies to support older adults with
focusing on the MCI/D at home and their family carers seemed
consequences for optimistic. The importance of including users with

occupational performance, | MCI/D and their family carers to ensure the usability

Paper |

quality of life and human and acceptability of the technology was emphasised.
dignity — by carrying outa | However, in many studies the users’ voices were not
systematic literature review | reported.

on technology trials with

older adults with MCI/D

and their family carers
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Paper 11

Paper |11

To explore and describe
how community healthcare
workers worked with
technology for home-
dwelling care recipients
and how they talked about
it to citizens with MCI/D

To carry out a feasibility
study with one resident
without MCI/D in his/her
apartment, to pilot
environmental sensors for
the ALP

Results revealed the complexity of implementing
policy aims to provide technology for citizens with
MCI/D and how community healthcare workers were
situated between policies and the everyday lives of
citizens with MCI/D. The workers’ lack of knowledge
and practical experience influenced their exercise of
professional discretion in enacting policy on
technology in community healthcare services. Overall,
addressing systematic technology approaches was not
part of routine care, which may contribute to
inequitable provision of technologies to enhance
occupational possibilities and meaningful activities in
the everyday lives of citizens with MCI/D.

A feasibility study can inform the development and
conduct of a main trial, not only through the
practicalities of installation and collaboration with the
vendor, but also through the process and thereby avoid
the pitfalls, added expense and wasting time. The
MRC framework was useful for the process evaluation
to assess the feasibility and quality of implementation,
to clarify causal mechanisms and to identify
contextual factors associated with variations in

outcome.
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To evaluate participants’ Older adults in an assisted living, with some kind of
opinions on participation in | impairment: could meaningfully contribute opinions
a technology development | about their needs; appreciated being asked to

project and their opinions | participate; perceived it as an opportunity to learn

> on the environmental about a technology they might need in future.

%— sensors they tested in their | A critical occupational perspective was applied in a

g apartment? second analysis. This raised awareness of
sociocultural assumptions that older adults in assisted
living were frail and unable to participate. These
assumptions reinforce ageist and ableist stereotypes,
and they promote occupational injustice.

6.1 Paper |

The search terms for this review were designed to extract: current knowledge on assistive
technology to support home-dwelling older adults with MCI/D; what types of assistive
technologies had been tried out at home with this group; and current knowledge on usability

and acceptability of assistive technology.

All the 29 papers emphasised the importance of user inclusion; In total, 665 people with
dementia and 83 people with MCI, as well as 248 family carers, and 55 healthcare workers,
plus 23 others (older adults without MCI/D, dementia experts and volunteers) took part in the
29 studies. Despite this, less than half of the 22 trials reported opinions from people with
MCI/D on the technology tested at home. Rather, family carers and staff were asked for their

opinions.

The types of technologies used in the trials are described in table 2.1. Eight of the 29 reviewed
papers explicitly evaluated usability of technology, other explored user-friendliness or
effectiveness of technology. Usability may increase the chance for the device to be found

acceptable.

6.2 Paper Il

The research questions for this study concerned: healthcare workers’ experiences with
assistive technology for care recipients with MCI/D; how they worked with and talked about
technology; and how they enacted current policy that encouraged more extensive use of
technology for clients in home care services. Paper Il found that some health care workers
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feared that technology might substitute human contact, and that its use was motivated only by
economic reasons. Quite many of the healthcare workers referred to lack of education and
training in assessing user needs and implementation of assistive technology. Despite being
offered training, healthcare workers seldom got to use this knowledge, often because the care
recipients had not been provided with the technology. Procurement of assistive technology to
home care recipients with MCI/D was not yet a routine care. Rather, the healthcare workers
expected the next-of-kin to be responsible for buying technological devices and install them.

6.3 Paper |11

One resident (without documented MCI/D) agreed to participate in the feasibility study. She
volunteered to try the sensor solution at home for four weeks and give her opinions on the
usability and acceptability of the technology, and on how we could modify and improve the
solution.

The sensors were carefully planned by the engineering partners in collaboration with the
commercial partner. For example, it was important that the detection areas of the motion

sensors did not overlap, or the registration of movement would be unreliable.

This study included a process evaluation to inform the main technology intervention. The
results were negative, as mentioned, since the assistive technology did not work as intended

during the trial, for several reasons:

. Batteries were depleted earlier than expected or specified

. Network and disc communication errors with the controller

. The need to relocate movement sensors to secure detection areas

. IP address limitations

. Thick brick-walls hindered transmission of signals from x-Comfort power meter

. Voice message not working due to network issues, even though a widely available

smart speaker was used

. The large amount of data that needed to be sent to a secure server limited the ability to
control the network through, for instance, mobile data routers

. Logistic challenges, such as procuring or replacing equipment that was out of stock
when needed
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. Too few power outlets in the apartments

. Installation took much longer than expected and went on between 28 August 2017 and
21 February 2018 — appointments with residents had to be rescheduled due to the time-

consuming reconfiguration of sensors

The non-functioning of the environmental sensor system led to delays and extra costs. We
also feared that participants would lose faith in the project and withdraw and/or that the
malfunctions would cause them to adopt or nurture an attitude of “technology being
sophisticated and impossible to use”.

Despite malfunctioning of the technology, the work that was done was useful in several ways:
- Several teething problems of the sensor setup were removed

- We learnt there was a need for a dedicated a test-and-fix period after installation, even

though widely available sensors were used

- Tools for monitoring the system should be used after installing the sensors. The
system in this project was monitored in an arbitrary way by the organisation running
the assisted living facility

These lessons offer an insight into the complexity of all details that must work. A responsible
person must be appointed who has access to the installation and can configure and fix what is
not working properly. There should be automatic surveillance of the system, to ensure proper

functioning.

6.4 Paper IV
The questions for the fourth study concerned how the participants evaluated both their project
involvement over three years, and the assisted technology (sensors) they tried out. The project

participants and findings from the individual interviews will be presented:

6.4.1 Participants

Six women and two men consented to take part in the intervention study, aged between 81
and 92. Table 6.1 presents their scores on the self-rated standardised instruments used as part
of the survey in the ALP. This information is included here to better understand the results.

The participants are anonymised in line with GDPR.
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Participant RAND-12" | KFI™ HADS" | HADS'

and age in self-rated self-rated self-rated | self-rated

2017 health cognitive anxiety | depression
functioning

A 85 Good 3.5 0 6

B 83 Very good 4.5 2 3

C92 Very good 4 1 0

D 82 Fairly good 2 1 0

E 86 Good 1 0 0

F 88 Poor 3.5 3 0

G81 Good 3.5 1 6

H 88 Fairly good 6 3 0

"RAND-12: 1 = excellent, 2 = very good, 3 = good, 4 = fairly good, 5 = poor

"KFI: 1= yes, 0.5 = maybe, 0 = no. According to a Norwegian validation study, the limit for recommending an
assessment of cognitive functioning is 5 for self-scored responses and 7 for scores given by next of kin.

YHADS: The instrument has scores for each item under Anxiety (A) and Depression (D) respectively. Number of
scores: 07 = normal (no anxiety/depression), 8-10 = borderline abnormal (i.e. borderline case), 11-21 =
abnormal (i.e. case)

Norwegian versions of the scoring sheets are in the appendices.

The participants had been residents at the assisted living facility for between 6 months and 16
years at the beginning of the study (2016). Despite having some physical, mental and/or
cognitive impairments, for which they received community care services, they considered
themselves autonomous citizens. They were all mobile, although half of them used mobility

aids.

6.4.2 Summary of the Structured Individual Interviews

All participants scored between 0 and 7 for their own perception of anxiety and depression on
the HADS scoring sheet, which means normal/no anxiety/depression (Appendix 3). However,
two residents seemed to experience more depressive symptoms (scores of 6), while there were
lower scores on anxiety (Table 6.1). This may indicate that anxiety was less frequent in this

sample. However, one can feel lonely and depressed even in safe surroundings.

In the self-reported cognitive functioning questionnaire (KFI) (Appendix 4), all but one
reported a score lower than 5, which is the score for recommending a cognitive assessment by
a specialist (Michelet et al., 2018). The mean score for the eight residents was 3.5 and the

median 3.5, which is associated with good to fairly good cognitive health.
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Only one of eight residents scored poor on perceived health condition on the self-rating
instrument of health, RAND-12 (Appendix 5). The other seven rated their health as good,
fairly good or very good. The participants clearly stated that they were not patients, but
autonomous citizens, who decided for themselves, despite having various limitations and

impairments.

Later in the study, two standardised tools were used in individual interviews, COPM (Law et
al., 2014) and ETUQ (Nygard et al., 2015)2. The three most meaningful activities for the eight
residents, reported by COPM, were:

1. getting around outside of the assisted living facility, either to go for walks in the
neighbourhood or to the grocery store, or to do errands or visit family, hairdresser, GP
and so on.

2. reading

3. socialising with family and friends outside the assisted living facility.

Getting around was the most challenging, due to poor mobility and no public transport close
to the assisted living facility. Many were dependent on taxi services or on family.

Transportation issues were a major concern discussed at the dialogue cafeés.

According to ETUQ), all eight participants seemed to have and to use a wide range of
technologies. However, the most frequent everyday technology was the TV, and four
residents stated that it was the most significant technology in their lives. TV was important for
keeping up to date with the news, for entertainment and for company when alone at home.
One participant admitted to struggling to use the TV independently (we learnt from the
housekeeper that all residents had received new decoder boxes for the TV, and that many

were finding them difficult to use).

The second most important technology was the mobile phone. Six of eight participants had a
mobile phone and the other two missed having one. One said, “I get very helpless if this
doesn’t work!” Another said, “I miss having a mobile phone! Everyone has one nowadays!”
The telephone was important to reach family and friends and to be socially connected to other
people. The two residents who did not have a mobile phone wanted one, to be like the other
residents.

2 Both instruments are licensed and scoring sheets are not available as attachments in this thesis.
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We also learnt that all the residents had been equipped with a tablet as part of the assisted
living facility services. The tablet provided daily information about internal meetings,
activities and the day’s menu. They could book an appointment at the hairdresser or
pedicurist, as well as use apps, such as YouTube or Facebook. Only a couple of our
participants used the tablet and took great pleasure in the entertainment, the papers available
and more. The others claimed that they never used it, and that it sat in the charger all the time,
sometimes on a shelf or a table just out of reach. This non-use of tablets could reflect

participants’ attitudes towards technology in general.

Summing up the ETUQ questionnaires, we found that the TV and the telephone were the most
important everyday technology for the residents. Only one stated that the computer was the
most important technology, since it provided a connection to the rest of the world. They had
all heard of someone who struggled to switch the TV on and off, due to having to use two
remote controls. Some asked the housekeeper for help during the day. In the evening, after the
housekeeper had left, they eventually had to ask the ambulant nursing team, which they were
hesitant to do. One participant said that she’d had a black screen one evening, but had not

asked for help and sat without watching TV the whole evening, “That was dull!”
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7 Discussion

This thesis explores how current assistive technology — as a complex intervention with home-
dwelling older adults, both with and without MCI/D —facilitates occupation and participation

in everyday life. The main findings across the four papers will be discussed;

I. user inclusion and older citizens as stakeholders in a technology development
project,

ii. enacting assistive technology and health care workers as stakeholders, and

ii. discrepancies in assistive technology procurement

v, discussion of the relationship between the four studies

7.1. User Inclusion and Older Citizens as Stakeholders

Another central aspect is user inclusion, both in research and in collaborative work during the
implementation of technology. Paper | concluded that user participation is necessary to
identify user interface characteristics and to try out technology in a real-life settings with
older adults with MCI/D. Paper 1l concluded that community healthcare workers, as a user
group, are not systematic in their use of technology with home care recipients with MCI/D.
Paper 111 concluded that user participation led to an awareness of the complexity of
implementation and revealed important factors that informed the intervention. Paper IV
concluded that user participation over three years revealed their point of view on technology
in everyday living and co-created knowledge about user needs, requirements, usability and
acceptability of assistive technology. The conclusion is that user inclusion is important and,
although it is time consuming, it enhances our knowledge and can be fun. We could never
have learnt what we did without the older adult participants, which underscores how this
study contributed to the knowledge acquired.

The claim for user inclusion in research is based on democratic rights (those who are
concerned by the research have the right to participate), ethical rights (to have a voice in
matters of personal concern), for improving the research quality (quality increases by user
participation) and to increase its accuracy (useful research outcomes) (O. P. Askheim, Lid, &
@stensjg, 2019). Further, user inclusion aims to balance the power relations from the
academic monopoly towards empowerment of marginalized groups, to enable knowledge
production and social transformation. User inclusion in research is known to be challenging in
more than one respect: it is time consuming and it challenges a researcher’s authority and

knowledge and therefore well worth the effort (Creswell, 2014). In this thesis, user inclusion
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was regarded as a partnership with the residents in the assisted living facility (Clarke &
Keady, 2002), perceiving the older adults as capable co-creators with specific expertise
(Askheim, 2012; Romsland et al., 2019), rather than being frail, passive recipients of care

unable to voice their opinions.

However, user inclusion is not a straightforward process and it has been critiqued as being
symbolic, used first and foremost to legitimise the research, which in practice is controlled by
the researchers. Users are often invited into a project that already has clear aims and
objectives, and therefore only participate as informants to represent the research results,
without any control over them (Askheim & Hgiseth, 2019). In study 11l and 1V, user inclusion
was practised through different methods (interviews, dialogue cafés, intervention with sensor
technology and focus group discussions) to co-create knowledge about how technology can
benefit older citizens. Despite our intention about partnership in research, a co-researcher
does need to understand: the research’s goals and methods; what they are expected to
contribute; and what their role is as a co-researcher. The participants’ knowledge, motivation,
skills and familiarity with technology, influenced the research in different ways; for example,
in defining own needs for technological support and in the selection of technological solutions

they found interesting and as responding to their user needs.

Assisted living older citizens are often seen as frail, less competent and disabled, particularly
if they have a health issue or need a rollator or wheelchair. Further, if being slow to adopt new
technology risk exacerbating the potentially serious social problem known as the digital
divide (van Dijk, 2006). Thus, they are at risk of being stigmatised and treated as a
homogeneous group and discriminated against, due to not taking part in the digital world.
Such assumptions can prevent older citizens from being treated as equal participants in our

society, and sustain ageism, ableism and occupational injustice.

Another issue regarding occupational (in)justice is older citizens’ non-use of technological
devices, which can contribute to a digital divide in our society. Older citizens are more often
non-users of technology and thereby lose access to services and goods (Batt-Rawden et al.,
2017; Lee & Coughlin, 2015; Peek et al., 2014; Pols, 2017), and are victimised by the digital
divide (van Dijk, 2006). Poorly adapted user interfaces for older citizens, such as lack of
contrast colours, button sizes and the number of steps in a procedure, as well as calibration
requirements, may prevent older citizens from mastering or benefiting from a device. When
devices are too complicated or clumsy to operate, they will be rejected, which puts older

citizens at risk of occupational injustice and exclusion.
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Furthermore, externally imposed barriers can prevent older citizens from participating in
meaningful occupations. This is referred to as occupational deprivation (Hocking, 2017) and
has recently sparked an interest in developing ‘age-friendly environments’ (WHO, 2020). The
risk of occupational deprivation is that persons who are deprived of occupational participation
can lose their abilities and capabilities, leading to reduced health and well-being, as well as
social exclusion. This is a negative spiral. However, if such passivity is understood as normal
for citizens in old age, it may reproduce assumptions of older citizens as disabled with lost
skills and vitality. Further, the term “normalcy” is an ideological, social construct, defined by
those who have power in society. The definition of normalcy can frame our attitudes as

normative and legitimise discrimination, or ageism (Townsend & Polatajko, 2007).

An opinion found frequently among older citizens during this PhD study, is that “technology
is for those who are frailer than me”, which illustrates an attitude of ableism. However, study
IV found that, despite the eight residents stating that they did not currently need technology,
they were interested in learning about developments to prepare for the future and to
participate in society. They agreed that it did not matter that the technology in the ALP had
failed. They found that the most important aspect of the project was that visits from the

researchers broke up a dull day.

7.2 Enacting Assistive Technology and Health Care Workers as Stakeholders
Community healthcare workers are an important stakeholder group when it comes to
technology adoption (Dugstad et al., 2019; Nilsen et al., 2016). Pols (2017) argued that end
users (nurses and patients) must establish a relationship with technology, although they often
do not recognise its purpose or function (Pols, 2017). A current change of attitude towards
assistive technology can be seen among health care workers as evidence for efficiency is
provided, for example with electronic medicine dispensers or GPS. Despite this increased
acceptance of technology in some health care services, several studies have found a resistance
to assistive technology use in home care services and in nursing homes, as Paper Il also
concludes. This resistance is caused by such factors as a community health care worker
feeling uncertain about their responsibilities, or poor technology competence explaining non-
procurement. Further, some research found that slow technology adoption in healthcare
services is equally due to little knowledge of, or competence in, technological possibilities
and how it can be handled by staff, as well as a lack of technological immaturity (Lapierre et
al., 2018), and technological integration in community healthcare services (Batt-Rawden et
al., 2017; Dugstad et al., 2019; Nilsen et al., 2016; Peek, et al., 2016). This points towards the
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need for innovative leadership that understands how the technology works, that perceives
assistive technology as an integrated part of their service, that trains all employees and that

will update the current routines of home care services.

There is also a need to improve the technology and infrastructure of digital services.
Malfunctioning decreases faith in technology as a trustworthy assistance to home care
recipients and can be taken as a sign of not taking recipients seriously and will lead to slower
adoption rates. The translation of knowledge from evidence-based health research into clinical
practice, is known to take 17 years on average (Balas & Boren, 2000). This demonstrates how
challenging it can be to embed new knowledge into existing services. User inclusion in
research is therefore important for both evaluating effectiveness and for speeding up the
adoption of technology. This way it might lead to change of healthcare practices sooner.
Although many healthcare workers were encouraged to volunteer for education and training,
few asked for such training courses (Iplos, 2018). One reflection is that there is obviously a
gap between the healthcare policy encouraging use of technology in home care services
versus the everyday work situation of healthcare workers and the actual procurement of

assistive technology. Section 7.3 elaborates on this discrepancy.

7.3 Discrepancies in Technology Procurement

All the four studies were occupied with assistive technology. The literature review highlighted
the many possibilities for supporting assistive technology to older adults with MCI/D. Papers
111 and IV underpinned that older citizens, as residents of an assisted living facility, want to
participate in projects and learn about and utilise technology. What is interesting is that,
although it is often available and citizens want it, the technology is not yet mature, and that
healthcare workers are not yet implementing technology for care recipients as part of routine
care (Paper I1). Also, the digital infrastructure is unreliable and needs to be improved. The
consequence is that technology that could support older citizens with or without MCI/D has

yet to become a reality or part of the routine.

The use of assistive technology is a strategy governed by health authorities in Norway, and all
community healthcare workers must adopt this policy that states municipalities should
integrate technology into their healthcare services by 2020. The aim is to minimise costs and
maximise efficiency, user choice and quality of service (KS, 2019). Despite this top-down
push, the adoption of technology in community health services is still low (Dugstad et al.,
2019; Ipsos, 2018; Nilsen et al., 2016; Pols, 2017), as set out in Chapter 2.2 and 7.2.
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Local democracy enables municipalities to vary in how eager they are to implement
technologies, since the individual local authority is best qualified to determine the most
accommodating and cost-effective long-term care solutions (Vabo, 2012). This means that
each municipality is responsible for adjusting its services to be in line with the law and
regulations, and to address user needs. Each one can structure its community healthcare
services so that health care workers fulfil their duty according to laws, regulations, ethical
conduct and local discretion. The lack of systematic procurement of technology for older
citizens with and without MCI/D is a system-level weakness, which is related to how the
municipality interprets and mediates current policy for integrating assistive technology into
community care services. If care recipients are not informed about their rights, they may
suffer from social injustice (Whiteford & Pereira, 2012).

Technology can be perceived as enabling continuing autonomous everyday living and
independent living at home. Thus, seen through an occupational science lens, technology
represents occupational possibilities that empower older people with respect to citizenship,
inclusion and participation. However, older citizens with MCI/D may need support to learn
how to relate to the many details that have to work in order to create a responsible solution,
which is referred to as the care arrangement (Thygesen, 2009). The care arrangement requires
different stakeholders (older citizens, next of kin and community healthcare workers) to make
an effort to ensure that the technology works as intended. However, sometimes the technology
fails to demonstrate its potential to support older citizens with and without MCI/D, due to
being immature and not sufficiently robust or user-friendly. This discrepancy between
technological possibilities and older adults’ interest versus accessibility could be referred to as

occupational injustice, ageism and ableism (Paper 1V).

7.4 Discussion of the Relationship Between the Four Studies

Moreover, all four studies are concerned with the complex interventions in equipping older
adults with assistive technology. The first two studies focus on assistive technology for older
adults with MCI/D and the last two address user inclusion to develop knowledge about
technology to enable occupation and participation, during a technology trial with assisted
living residents. The common issue to the four papers is that any intervention using assistive
technology with older citizens in need of care is complex. For it to result in a successful and
trustworthy community healthcare service, many stakeholders must engage in the
intervention. For example, if healthcare workers do not engage in the procurement of assistive

technology, then older citizens may experience occupational injustice due to not being found
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eligible to have their needs assessed. This also perpetuates the digital divide in society if older
citizens’ non-use of technology is taken for granted. A denial of enabling technology
threatens their meaningful occupation and participation.

Implementing assistive technology with older adults in real-life settings is, as previously
mentioned, a complex intervention based upon two major components: existing data on
similar or comparable interventions; and a coherent idea of the theory behind it (Richards,

2018). This idea of complexity was upheld by:

e descriptions in the primary studies from the systematic literature study (Paper 1) of
interventions with assistive technology to older adults with MCI/D and their next of
Kin;

o the exploration of healthcare workers’ practice with assistive technology to recipients
of home care services with MCI/D (Paper I1), as many were uncertain about their
responsibilities and how to procure assistive technology;

e the process of the intervention study with assistive technology in the assisted living
facility (Paper V), which required a feasibility study and evaluation (Paper I11), as
recommended by the MRC (Craig et al 2008), before deploying the technology in all
the participants’ apartments (Paper 1V);

e the time taken to install and follow up on the sensor technology with all eight

residents (Paper V).

Throughout the three-year intervention (Paper V), a process of dialogue and reflexivity was
important for user inclusion. The eight participants took part regularly in other research
activities, such as individual interviews, dialogue cafés and a focus group through. This
showed that many older adults want to learn about technology to be part of society. Therefore,
healthcare workers have a responsibility to help clients of home care services make use of

technology to enhance their occupation and participation.
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8 Methodological Considerations

This thesis intended to explore how current assistive technology — as a complex intervention
with home-dwelling older adults, both with and without MCI/D —facilitates occupation and

participation in everyday life. It was constructed on the assumption that assistive technology
has the potential to support older adults at home and enable taking part in activities at home

and in society.

Including older adults in assisted living in several research occupations over three years,
helped the development of knowledge that could be used in practice at a later stage. In line
with the MRC framework (Craig et al., 2008) the process of knowledge development moved
back and forth between the three phases of discovery, evaluation and implementation
(Hallberg, 2015). First, the discovery phase was to identify the problem, the resources or what
was interfering with the phenomenon of interest, namely, how assistive technology can to
support user needs of older adults in an assisted living. Participants and researchers met
several times (both at dialogue cafés and home visits) during the discovery phase. The
participants were asked open questions about everyday life in the assisted living facility and
possible challenges and user needs. By using cartoon scenarios, the researchers showed how
technology could be used to address the issues they were occupied with, such as: needs for
safe navigation at night and automatic light control; falls that activated immediate alert to next

of kin; forgetting a key or wallet. Participants were encouraged to voice their opinions.

In the evaluation phase, older residents and researchers established requirements for
supporting user needs, validated the scenarios and ran hands-on demonstrations of possible
assistive technology (mock-ups). Together, participants and researchers first agreed on what
scenarios would be of interest, based on the user needs expressed earlier, second on what

solutions to test at home.

The implementation phase was to take place in a real-life context, which is very different
from a laboratory setting, and offers vital knowledge for clinical practice. In this study, a
feasibility study and a process evaluation were carried out with the home-monitor security
system in one resident’s apartment that was thoroughly evaluated before installing this

solution in the other seven apartments.

8.1 Possibilities and Challenges with Conducting this Research

Doing this multidisciplinary research entail several possibilities;
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I. an arena for multidisciplinary work and mutual learning;

ii. access to real users living in a real-life context, having real user needs that must be
explored

iii. funding

iv. getting published to a greater audience

Challenges when conducting such research were connected to two major issues;

I. recruitment

ii. consent procedures

iii. anonymity/privacy of participants

iv. disciplinary terminology between the partners

V. the choice of assistive technology, its installation and the malfunctioning of
components and systems

Vi. time and resources

vii.  installation routines and timely support from commercial partner (vendor),

materials, teething problems etc

These challenges take time to solve, and are a threat to the project’s timeframe, especially as
three PhD students were involved and needed to finish their data collection in order to analyse
and write up results in due time. In one of the Bergen-projects (Bjarkfjell et al 2016), the
vendor withdrew from the project without providing the solutions as promised because they
had UK standards and therefore did not work as intended in Norway. Berge (2018) explains
how collaboration between research partners depends upon trust, and that building trust is a
dynamic process involving accepting interdependency between partners, to fulfil their
obligations to the project and to share responsibility for the process (Berge 2018). For similar
future projects, commitment to a partnership agreement should be requested along with a

SWOT (strengths, weaknesses, opportunities and threats) analysis.

8.2 Needs for Adjustments in this PhD Study
My PhD work turned out not to be straight forward. Two major issues occurred; recruitment

of participants with MCI/D and malfunctioning of the environmental sensor technology.

Recruiting participants for research studies can be difficult and time consuming and impact a
project’s timeframe. The assisted living housekeeper played an important role in motivating
residents to volunteer for the project. The sample was a convenience sample, as the
participants were close to hand since they lived in the assisted living facility (Bowling, 2014).

72



The aim was to include 10-15 residents with MCI/D in the trial. However, only eight
volunteered for the project, despite keeping the project open for new participants till end of
2017. 16 June 2016 was the starting date for recruiting participants. However, we soon
realized that MCI/D as an inclusion criterion had to be dropped. First, because those residents
who had volunteered for the study (partly by being encouraged by the housekeeper) were
eager to contribute, and it would be ethically wrong to dismiss them because we were unable
to verify an MCI/D diagnosis. Second, there were 50-60 residents in the assisted living
facility, and it would public knowledge who was taking part in the study. Such a criterion
could stigmatise project participation, which would be unethical. Thus, all the residents were
invited to ALP.

The malfunctioning of the technology resulted in many extra visits to repair the flaws. We
feared these extra visits may burden the participants and that they would lose faith in the
project. Since the home-monitoring security system did not work as intended it was
impossible to evaluate its effect and experienced usefulness. However, the participants

contributed to the knowledge development, by their opinions on the implementation process.

8.4 Strengths and Limitations
This study’s main strength is as a longitudinal study over three years, with a seven-month

long technology intervention among the same eight older citizens.

Validity in qualitative research is dependent on the accuracy of findings from all the
stakeholders’ standpoints. The higher the accuracy, the more likely it is that terms such as
trustworthiness, authenticity and credibility are used. One method of checking
validity/trustworthiness/credibility is to verify the findings (Creswell & Miller, 2000). The
fact that | met with the residents over a period of three years developed social relations,
dialogue and the co-creation of knowledge. It also offered several opportunities for verifying
their opinions over time. Methods of validation might be triangulation (which we did),
member-check (which we only did in Paper I11), using rich descriptions (which we did not do
in line with GDPR), and to clarify bias (which we did) (Creswell, 2014). We also extended
our time in the assisted living facility, but this was due to the technology not working and

constantly needing to be fixed.

Reliability also comes from whether another researcher reaches the same result, whether

transcripts are checked for mistakes, to prevent codes drifting from the initial meaning, and
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from cross-checking codes between research partners who code their transcripts separately
(Creswell, 2014).

Another strength, as well as a challenge, was the ALP transdisciplinary researcher team that
consisted of professionals from technology, engineering, IT, health research, ethics and social
research, who collaborated on all the research tasks. Different terminology and different

aspirations for project planning and outcomes therefore had to be addressed.

One major limitation was that the technology failed. This led to unexpected delays in the
project plan and caused much discussion and frustration.

Another limitation may be that my gender, personal values and socioeconomic background
influenced my interpretation of the findings (Creswell, 2014). | therefore wrote down my pre-
understanding, in order to be aware of this issue, and | kept a diary throughout the
intervention phase. | was actively involved in the study but was aware of maintaining an
“active listening” approach and of not interfering as an occupational therapist, which is my

profession.

8.5 Clinical Implications

This thesis aims to demonstrate the complexity of technology for older adults with and
without MCI/D, which has implications for clinical practice. In order to achieve the national
aim of integrating technology into community healthcare services to support home-dwelling

older citizens with and without MCI/D, several factors must be taken into consideration.

First and foremost, a user needs evaluation must take place. Assessing user needs in older

citizens with MCI/D is seldom straightforward and requires skilled healthcare workers. This is
important, because access to supportive technology may enable older citizens to enhance their
occupational performance, quality of life and human dignity in several ways. These outcomes
promote empowerment, occupation and participation. Thus, being neglected or denied such an

assessment and the subsequent procurement of technology is an occupational injustice.

The next important factor is that the technology must work as intended and be reliable over
time. That includes the infrastructure, which is crucial for transmitting signals to the right

recipient. Reliability entails that commercial companies are responsible for the quality and
robustness of their products and solutions, while municipalities must be responsible for the

digital infrastructure, as long as the technology is part of their healthcare services.
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Lastly, and probably the most important factor, is a community healthcare worker’s
knowledge and skills in recognising the potential of technology and in making the effort to
adapt it to a user’s needs and preferences. Better routines and more transdisciplinary

collaboration are needed for this to succeed.

8.7 Future Research

The current policy on integrating technology into community healthcare services is driven by
the government’s desire for a societal transformation. Future technology is expected to be
more usable, acceptable and user-friendly for older citizens, and will probably be based on Al
functions that make the technology self-learning and even smarter and more personalised. Al
could predict our actions, alert us to risks and dangers, and even detect irregularities that
could be a threat to health and safe living (Teknologiradet, 2019). Robot technology is
another promising area in research. Robots are expected to monitor psychological and
physical well-being, to take over practical routine work in the home, and to serve as
therapeutic companions for older citizens with MCI/D (Darragh et al., 2017b). Robot
technology is still in its infancy and more research is needed to test usability and
acceptability. So, although technology is regarded as difficult to operate and alien today, it has
the potential to support those in need of assistance with everyday living, to provide

meaningful days and to support safe living.

Another concern is that research and innovation are two separate actions that are not
necessarily easy to combine. Innovation may be both a process and a result, but its main goal
is to create value for the common good (Willumsen and @degard, 2015). Research linked to
innovation explores the social aspects of the innovation process, in order to understand,
analyse and evaluate its efficiency or consequences (Norwegian Research Council, 2015). |
suggest we need more transdisciplinary RRI, which calls for collaboration between research,
practice and lay people, different disciplines and organisations. By connecting different types
of knowledge (Idsge, 2019) we could develop sustainable and desired solutions that are found

usable and acceptable by older citizens.

In this PhD study, the eight participants in the intervention study were residents in an assisted
living facility and thus had the rights and obligations that this entails. However, | wondered
how the sociocultural structures and processes within the facility influenced the residents?
Was the culture of care based on assumptions of the residents being disabled and frail,

without seeing their resources or unique identities? And were the residents adopting this
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disabled and frail role? In 1951, Talcott Parson described the sick role as one that must be
earned, in the sense that one must want to get well and heed professional help and cooperate
in the healing process, to gain the privilege of being exempted from normal work and
responsibilities in return (Blaxter, 2010). However, it is a different matter if people become
chronically ill. The patient is not then expected to become well, but to be dependent on

assistance, physical help and may even generate costs for society.

In study interviews, the residents clearly stated that they were absolutely not patients, but
autonomous citizens, who decided for themselves, despite having various limitations and
impairments. This perspective also led to calling the older adults in this study citizens, since |
want to reflect my understanding of older adults in assisted living as equal members of

society, as autonomous citizens.

Several studies have reported on the low reliability of technology (Dugstad et al., 2019;
Rehne et al., 2016; drjaseter & Kistorp, 2016). This was also found in the intervention study
(Paper 1V), and the residents were very patient regarding the functionality of the technology,

because they assumed it was complicated.

Low quality and reliability in technology is one thing, the other is user acceptability, and
technology must be incorporated as a part of a citizen’s daily life (Arntzen, Holthe, & Jentoft,
2016). If the technology disturbs or interferes with daily habits in unwanted ways (such as
making strange sounds or giving verbal messages that are not understood, by blinking lights
or having a user interface that is too complicated), it can be a barrier to occupational
performance, and is no longer usable or acceptable. I argue that technology that does not work
is discriminatory and can have severe implications. Older citizens with and without MCI/D, as
recipients of community home care services, must receive follow-up from community
healthcare workers who ensure that the technology always supports the citizen in leading their

life with dignity.

76



9 Conclusion

This thesis demonstrates that implementing assistive technology with older citizens is still a
complex intervention that needs many stakeholders to collaborate to obtain safe and
trustworthy solutions. Despite technological advantages working well in some contexts, the
intervention in this PhD study showed that technology may not be reliable, and thus not

suitable as part of a responsible community healthcare services.

Finding in this study enlighten the need to collaborate with future end users, that is, the older
citizen. In this study, older assisted living residents have proven that they, as autonomous
citizens, wanted to take part in society and to share their opinions on technologies as a means

of daily support for independence, safety and meaningful days.

The main conclusion is that exploration of the assistive technology field regarding older
adults in need of care, is broad and versatile, and of increasing interest to research and
development. This work recommends health care workers’ enactment of AT to older adults’
various needs and preferences for technology, request knowledge and competence about AT
in order to facilitate occupation and participation. However, including older adults in
designing and deciding what technology research projects should concentrate on is both

possible and necessary to create a future that avoids exclusion and occupational injustice.
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Appendix 1. Overview of references in new literature search 2020.

Camic, 2017)

Author & year Number of | Time period | Type of technology Results
references
Klimova et al. 10 2009-2017 | Technology for daily living: reminders The most common technology are devices for daily
2018 (Klimova, for memory orientation, i.e. calendars and | living and for safety. Benefits are to feel
Valis, & Kuca, clocks; and communication, i.e. easy to independent, and to be confident of execute ADL,
2018) use phones. which leads to QoL, and reduction of psychological
Technology for safety: automatic shut-off | and behavioural symptoms.
devices, water-tap controls, sensors for
flooding and falls
Bateman 2017 24 2012-2016 | mHealth app on a tablet, mobile phone, a | Lack of consensus as to which health outcomes
(Bateman et al., personal digital assistant or computer were used. Limited evidence that mHealth app
2017) improves Qol for people with MCI/D.
lenca 2018 571 2000-2016 | Intelligent assistive technology — IAT The majority of IAT are designed in the absence of
(lenca, Wangmo, GPS, personal care/companion robots, ethical values and considerations. User value
Jotterand, handheld devices, video-monitoring, sensitive design should be prioritized, to avoid the
Kressig, & brain-computer interface top-down approaches in technology design.
Elger, 2018),
Tyacks and 16 1996-2015 | Touch screens Touch screen-based interventions can benefit well-
Camic, 2017 being in persons with dementia.
(Tyack &
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1) physical 2) cognitive impairment, 3)

Liapi, 2017 9 from the personal computers as therapeutic benefit | Findings are promising, however more studies are
(Liapis & earliest for people living with dementia, or at risk | needed to examine the computer use and potential
Harding, 2017) time to of dementia to improve outcomes.
2015
Pinto-Bruno 6 2006-2013 | ICT-based applications; sensors, web Limited evidence for effect on outcome measures
2017 (Pinto- interface, hub and cognitive assistant, but shows promising results.
Bruno, Garcia- touch screen, 29 different devices, TV,
Casal, Csipke, radio and telephone, and everyday
Jenaro-Rio, & technology.
Franco-Martin,
2017)
Liu 2019 (Liuet |9 2011-2018 | virtual reality (VR) technology VR technology is a very effective tool for cognitive
al., 2019) assessment and recovery, however, may still be
improved. Low sample in the studies, this should be
increased in future studies.
Lussier (2019) 17 From Real-life monitoring of people with MCI | Such monitoring may provide ecological
(Lussier et al.) (13 real- earliest till | by several sensors in private homes and assessments over long periods of time, as part of
lifetand 4 | Nov 2017 lab apartments. follow-up for people with MCI.
lab-based)
Ganesan 2019 n/a n/a Ambient Assisted Living (AAL) tools for | There are many barriers in using AAL with older

adults with cognitive impairments. Further research
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(Ganesan et al.,
2019)

smart-home technologies, 4) for social
participation and communication, and to

reduce caregiver burden.

is needed to evaluate the clinical effectiveness of
AAL to support physical, cognitive and social

impairments

2019
(Thordardottir,

sensor-based surveillance and

Koumakis 2019 | 14 former | 2014 — Mobile phone, wearables and home- Current lack of, and urgent need for comprehensive
(Koumakis, EU- current date | based systems for dementia care and cost-effective solution that will incorporate
Chatzaki, research technology in integrated care for people with
Kazantzaki, projects dementia.
Maniadi, & related to
Tsiknakis, 2019) | dementia
Sanders 2020 38 1994 — Clock/calendars, motion sensor lighting, | Use of technology to persons with D is increasing
(Sanders & 2019 pill dispensers, boil alerts, reminder and is likely to increase individuals’ trust and
Scott, 2020) Greater displays, Smoke alarm, modified familiarity with them. Technology research should
priority on | telephones, Talking Mats, games and include people with dementia to a greater extent.
papers entertainment apps, multimedia They will require highly targeted and individual
published reminiscence apps, Old-fashioned approaches if technology should enhance QoL.
after 2010 | TV/radio, alarms and sensors, GPS, fall
detectors, water/gas monitoring control,
geofence alarm
Thordadottir 30 2007-2017 | IAT — innovative assistive technology; IAT-based interventions
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Malmgren
Fénge, Lethin,
Rodriguez Gatta,
& Chiatti, 2019)

monitoring systems, mobile technology
such as wearable fall

detectors, and activity bracelets as well as
tablets with health

information or alarm functions.

can be accepted and used by people with Cl and
their caregivers. Therefore, they have the potential
to compensate

for functional decline, i.e., to facilitate everyday
activities for

several months, despite steady progression of the

(D'Onofrio et al.,
2017)

dementia, 2) technologies used by
caregivers, 3) monitoring
systems, 4) ambient assistive living with

ICTs, and 5) tracking and wayfinding

disease.
Song 2019 16 2007-2019 | EAT - electronic assistive technology; Little evidence that EAT can improve physical and
(Song & van der wearables, AAL and telecare mental well-being of older adults
Cammen, 2019)
Moyle 2017 4 2012-2014 | Videoconferencing through socially Preliminary evidence from 4 studies shows that
(Moyle, assistive robots (SAR) SAR are generally feasible for supporting
Arnautovska, interactions between people with D and their carers.
Ownsworth, &
Jones, 2017)
D’Onofrio 2017 | 26 2000 - 2015 | 1) technologies used by patients with There is a potential for ICTs to support dementia

care at

home and to improve quality of life for caregivers,
reducing healthcare costs and premature
institutional care for

these patients.

OVERVIEW OF REVIEWS AND FINDINGS, LITERATURE SEARCH 2017-2020




Appendix 2 Overview of MeSH-terms used in the literature search 2016

Table 1 Databases and search words for identifying literature for review per 14.09.2016:

Medline AAL, ai, aid*, alzheimer disease, alzheimer*, ambient, ambient assisted | 235 text
living, artificial, artificial intelligence, assisted, assisted living facilities, results
assistive, automation, autonom®*, body, cognitive, consumer
participation, daily, daily living, dement*, dementia, dementia friendly,
dementia, multi-infarct dementia, vascular, device*, digni*, diseas*,
disorder*, everyday, friendly, frontotemporal lobar degeneration, health,
health related quality of life, home, home automation, hrqol, impair*,
intelligence, lewy, lewy body diseas*, lewy body disease, life, living,
man-machine systems, mci, memory, memory disorder*, memory
disorders, memory impair*, mild, mild cognitive impair*, mild cognitive
impairment, of participat*, patient satisfaction, personal autonomy,
personhood, principle-based ethics, qol, quality, quality of life, related,
residential facilities, satisf*, self-help, self-help devices, sensor, sensor
technology, sensor-based, sensor-based technology, smart-home,

technology, welfare, well-being, wellbeing

PsychINFO | AAL, Al, aid*, alzheimer's disease, alzheimer*, ambient, ambient 93 text
assisted living, artificial, artificial intelligence, assisted, assistive, results
assistive technology, automation, autonom*, autonomy, body, client
participation, cognitive, cognitive impairment, daily, daily living, dement?*,
dementia, dementia friendly, dementia with lewy bodies, device*, digni*,
dignity, diseas*, disorder*, everyday, friendly, health, health related
quality of life, home, home automation, hrgol, human computer
interaction, human machine systems, impair*, independence
(personality), intelligence, involvement, lewy, lewy body diseas*, life, life
satisfaction, living, mci, memory, memory disorder*, memory disorders,
memory impair*, mild, mild cognitive impair*, of participat*, qol, quality,
quality of life, related, respect, satisf*, satisfaction, self-help, sensor,

sensor technology, sensor-based, sensor-based technology, smart-




Appendix 2 Overview of MeSH-terms used in the literature search 2016

home, social behavior, technology, vascular dementia, welfare, well

being, well-being, wellbeing,

Embase alzheimer disease, artificial intelligence, dementia, mild cognitive 18 text
impairment, results
quality of life

Ahmed alzheimers disease, assistive devices, dementia, disability aids, mild 1 text
cognitive impairment result

Cinahl AAL, ai, aid*, ambient assisted living, IN artificial, artificial intelligence, 15 text

TC assistive, AF automation, assisted living, cogn*, cognition disorders, | results
cognitive device*, disorders, home, home automation, man-machine
systems, mci, mild cognitive impairment, self-help, self-help devices,
sensor, sensor technology, sensor-based, DH sensor-based

technology, smart-home, technology, technolog*, welfare

Total 362
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Interview guide focus groups
Intervjuguide til helsepersonell-fokusgruppe
Innledning

-Tusen takk for at dere vil bidra inn i dette prosjektet!
-Orientere om hensikten med studien som er & undersgke:

1) hvordan dere arbeider med velferdsteknologi i arbeid med brukere med lette
hukommelsesvansker

2) hvordan dere vurderer behov og mgter brukeres behov for teknologi som statte i brukers
hverdag

3) hvordan dere samarbeider med andre (f.eks.: den eldre, pargrende, utviklere eller andre)
relatert til bruk av velferdsteknologi

-Dette er utgangspunkt for en frivillig samtale og dere deler det dere gnsker. Dersom dere vil
avbryte samtalen kan dere gjere det uten a oppgi noen grunn.

-Vi har en tidsramme pa cirka time

-Vi gnsker @ komme inn pa fglgende tema:

> Velferdsteknologi som stgtte for brukere med hukommelsesvansker i & mestre
hverdagen

> Velferdsteknologi som en del av tjenestetilbudet
» Verdier og holdninger til velferdsteknologi
-Kort presentasjonsrunde av deltakerne og med deres fagbakgrunn

-Da starter vi og evt sette pa lydopptaker her.

Velferdsteknologi som statte for brukere med hukommelsesvansker i & mestre hverdagen
> Har dere eksempler pa teknologi som brukere med hukommelsesvansker anvender
o Stgttespgrsmal:

= Hvordan virker den inn pa livskvalitet, verdighet, trivsel,
selvstendighet, autonomi, privatliv etc.

= Eksempler pa teknologi som er serlig egnet for personer med
hukommelsesvansker?

= Suksesshistorie?
= Hvordan vurderer dere behov for teknologi?

= Hva er hensikten med teknologien?
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= Hva kan hemme eller fremme at en bruker anvender teknologi?
= Far du spersmal om a assistere brukere i bruk av teknologi?
= Hvordan samarbeider dere om teknologi hvis dere jobber i team?

= Hovis bruker har veert fraveerende en periode(sykehus, reise eller
lignende) hvordan bruker hun/han da teknologien?

Velferdsteknologi som en del av tjenestetilbudet

> Har dere eksempler pa velferdsteknologi dere anvender i arbeid med brukere med
hukommelsesvansker? (mobil, kalender, ipad etc.)

o Stettesparsmal:
* Hvordan hjelper denne teknologien dere med a gjgre jobben deres?
= Er det noen ganger den hindrer dere i a gjere jobben?

= Er det noe teknologi dere drammer om i fremtiden som kan assistere
dere i deres arbeid?

Verdier og holdninger til velferdsteknologi

» Hvordan innvirker holdninger (egne holdninger, brukers holdninger, kollegaers
holdninger) til bruk av teknologi?

> Hva synes dere om opplaringen dere far i bruk av teknologier?
o Stgttespgrsmal:

= Hvilken betydning har kompetanse om teknologi?

Er det noe mer dere gnsker & dele?

TUSEN TAKK FOR DERES BIDRAG!!!
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Invitasjon til fokusgruppeintervju; ansatte i kommunehelsetjenesten

FOKUSGRUPPEINTERVJU | FORSKNINGSPROSJEKTET ‘ANSVARLIG INNOVASJON INNEN
VELFERDSTEKNOLOGI FOR ELDRE MED LETTE HUKOMMELSESVANSKER. (ASSISTED LIVING
PROSJEKTET)

Dette er en forespgrsel til deg om du vil delta i et forskningsprosjekt om velferdsteknologi. Prosjektet
er rettet mot eldre med lette hukommelsesvansker og deres bruk av og forhold til teknologiske
Igsninger i hverdagen. Vi er interesserte i hvordan eldre bruker teknologi i hverdagen og hvilke behov
for teknologiske Igsninger de har. Vi inkluderer bade de eldre selv, pargrende og helsepersonell i
prosjektet, fordi disse gruppene vil ha ulike, men interessante perspektiver. Prosjektleder er
OsloMet. Se for gvrig prosjektets nettsider: https://assistedlivingweb.wordpress.com/

For a fa bedre innsikt i helsepersonells oppfatninger om brukes av og behovet for velferdsteknologi
vil vi giennomfgre fokusgruppeintervjuer i Oslo kommune. Hvert intervju vil ta ca 1 time. Hovedfokus
for intervjuet er:

e A undersgke hvordan helsepersonell erfarer eldre med lette hukommelsesvansker og deres
bruk av og behov for teknologi i hverdagen

e A undersgke helsepersonells erfaringer av hvordan behov for velferdsteknologi kartlegges og
hvordan behovet dekkes

e Afainnsikt i helsepersonells interaksjoner med andre relatert til bruken av teknologien (det
kan veere den eldre, pargrende, helsepersonell eller andre)

Det gjgres lydopptak av intervjuene som vil slettes senest i Ippet av 2025.

Det er frivillig a delta i intervjuet. Alle forskere som er tilknyttet studien har taushetsplikt.
Informantene kan be om fa intervjuet til giennomsyn. Dersom du har spgrsmal kan du kontakte

Liv Halvorsrud, tel xxxxxxx e-post yyyyy
Anne Lund, tel zzzzzzxz e-post vvvvv

Prosjektet er vurdert av Norsk senter for samfunnsdata (NSD), Personvernombudet for forskning og
tilrar at prosjektet gjennomfgres.

Jeg er villig til & delta i intervjuet

Sted og dato Deltakers signatur
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RAND-12 Din helse

Spersmalene under handler om hvordan du oppfatter helsen din. Disse opplysningene vil
hjelpe oss til & forstd hvordan du foler deg og hvor godt du er istand til & utfere dine vanlige
aktiviteter. Hvert spersmal skal besvares ved a sette ett kryss (x) i den boksen som passer best
for deg.

. 1. Stort sett, vil du si at helsen din er:

0 Utmerket

3 Veldig god

God

C Noksa god

C Darlig

2. De neste sporsmalene handler om aktiviteter som du kanskje utforer i lopet av en
vanlig dag. Er helsen din slik at den begrenser deg i utforelsen av disse aktivitetene na?
Hyvis ja, hvor mye? [Kryss X (en boks pa hver linje)]

Ja, begrenser Ja, begrenser Nei, begrenser meg
meg mye meg litt ikke i det hele tatt

a. Moderate aktiviteter som a flytte
bord, stevsuge, ga en spasertur eller e . 5
drive med hagearbeid

b. Ga opp trappen flere etasjer e . .

3. Ilepet av de siste fire ukene, har du hatt noen av de folgende problemene i arbeidet
ditt eller i andre daglige aktiviteter pa grunn av din fysiske helse?

Ja Nei
a. Fétt gjort mindre enn du ensket S

b. Veert begrenset i type arbeidsoppgaver eller andre aktiviteter

18
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4. I lopet av de siste fire ukene, har du hatt noen av de folgende problemene i arbeidet
ditt eller i andre daglige aktiviteter pa grunn av falelsesmessige problemer (som a fole
seg engstelig eller deprimert)?

Ja Nei
a. Fatt gjort mindre enn du ensket [

b. Utfert arbeid eller andre aktiviteter mindre grundig enn vanlig £~ ¢~

. 5. 1lepet av de siste fire ukene, hvor mye har smerter
pavirket det vanlige arbeidet ditt (gjelder bade arbeid
utenfor hjemmet og husarbeid)?

' Tkke 1.t isletui

T Litt

e Moderat

a Ganske mye

« Ekstremt mye

6. De neste sparsmalene handler om hvordan du feler deg og hvordan du har hatt det i
lopet av de siste fire ukene. For hvert spersmal, ber vi deg velge det svaret som best

beskriver hvordan du har felt deg

Hele Mesteparten av En god del Noeav Littav Aldri

tiden tiden av tiden tiden tiden
a. Har du felt deg rolig og - o~ o - («_ -
avslappet? ' ' ’ ’ ' i
b. Har du hatt mye ; : . : . .
overskudd? g ¢ e £ J ¢ ¢
c. Har du folt deg nedfor - -~ e~ - - P
og deprimert? ' ’ ' ' ' '

19



130916

. 7.1lepet av de siste fireukene, hvor mye av tiden har
den fysiske helsen din eller folelsesmessige problemer
pavirket dine sosiale aktiviteter?

U Holetiden

& Mesteparten av tiden
En god del av tiden
Noe av tiden

Litt av tiden

Aldri

20
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De neste sporsméalene handler om din hukommelse.
Kognitiv funksjonsinstrument (KFI) - selvrapportert

1. Synes du hukommelsen din er blitt vesentlig
dérligere sammenlignet med for ett ar siden?

2. Forteller andre deg at du ofte gjentar de samme
spersmélene?

3. Hender det oftere at du legger fra deg ting pé feil
sted (hvor de ikke pleier & ligge)?

4. Er du mer avhengig av skriftlige paminnelser (f.eks.

handlelister, kalendere)?

5. Trenger du mer hjelp fra andre for 4 huske avtaler,
familietilstelninger eller ferier?

6. Er det blitt vanskeligere & huske navn, finne riktige
ord eller fullfere setninger?

7. Er det blitt vanskeligere a kjere bil (f.eks. kjorer
saktere, vansker med & kjere nar det er meorkt, kjorer
deg lettere bort, involvert i ulykker, eller nesten
ulykker)?

8. Sammenlignet med for ett ar siden, er det blitt

vanskeligere & héndtere din personlige gkonomi (f.eks.

betale regninger, regne ut vekslepenger, fylle ut
selvangivelse)?

9. Deltar du mindre i sosiale aktiviteter?

10. Er din arbeidskapasitet blitt redusert det siste aret
(bade betalt og ubetalt arbeid)?

11. Er det blitt vanskeligere & folge med pé nyheter,
handlingen i beker, filmer eller TV-program
sammenlignet med for ett ar siden?

12. Er det noen aktiviteter (f.eks. hobbyer som
kortspill eller hdndarbeid) som er blitt vesentlig
vanskeligere sammenlignet med for ett ar siden?

13. Har du fatt redusert evne til & orientere deg i
omgivelsen eller gar du deg lettere bort f.eks. nar du
kommer til et nytt sted?

14. Er det blitt vanskeligere & bruke
husholdningsapparater (som vaskemaskin, DVD-
spiller eller datamaskin)?

Sideskift

For spersmal 7

Ja Nei Kanskje om bilkjering:

Ikke aktuelt

(O S & e
O QU '
G A O i
(O O O i
G G
IO GRS & '
O SR r
S G .
[

-
O U O i
'O G g '
O G i i
[ GO i
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HAD

Her kommer noen spersmél om hvorledes du feler deg. For hvert spersmal setter du kryss for
ett av de fire svarene som best beskriver dine folelser den siste uken. Ikke tenk for lenge pa
svaret - de spontane svarene er best

. 1. Jeg foler meg nerves og urolig

3. Mesteparten av tiden

a 2 - Mye av tiden

1- Fra tid til annen

e 0 - Ikke i det hele tatt

. 2. Jeg gleder meg fortsatt over tingene slik jeg pleide
for

r 0 - Avgjort like mye

r 1 - Ikke fullt s& mye

2- Bare lite grann

4 3 - Ikke i det hele tatt

. 3. Jeg har en urofelelse som om noe forferdelig vil
skje
3 - Ja, og noe sveert ille

© 2. Ja, ikke s& veldig ille

a 1- Litt, bekymrer meg lite

4 0 - Ikke i det hele tatt

22
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. 4. Jeg kan le og se det morsomme i situasjoner

0 - Like mye na som for

e 1 - Ikke like mye na som for

e 2- Avgjort ikke som for

€ 3 Thdke § dof hele tatt

. 5. Jeg har hodet fullt av bekymringer

% 3 - Veldig ofte

e 2 - Ganske ofte

1- Av og til

e 0 - En gang i blant

. 6.Jegerigodt humer
© 3. Aldii

3 2 - Noen ganger

a 1- Ganske ofte

0 - Vanligvis

. 7. Jeg kan sitte i fred og ro og kjenne meg avslappet
3 3 - Ja, helt klart

© 2 Vanligvis

1- Ikke sa ofte

0 - Ikke i det hele tatt
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. 8. Jeg foler meg som om alt gar langsommere

£ 3 - Nesten hele tiden

& 2 - Svert ofte

C 1 - Fra tid til annen

' 0-Ikke i det hele tatt

. 9. Jeg foler meg urolig som om jeg har sommerfugler i
magen

4 0 - Ikke i det hele tatt

1 - Fra tid til annen

¢ 2 - Ganske ofte

3 - Svert ofte

. 10. Jeg bryr meg ikke lenger om hvordan jeg ser ut

3 - Ja, jeg har sluttet & bry meg

C 2 - Ikke som jeg burde

1- Kan hende ikke nok

s 0 - Bryr meg som for

. 11. Jeg er rastlos som om jeg stadig ma vaere aktiv

3 3 - Uten tvil svert mye

2 2 - Ganske mye

1- Ikke sa veld mye

0 - Ikke i det hele tatt
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- 12. Jeg ser med glede frem til hendelser og ting

0 - Like mye som for

L 1 - Heller mindre enn for

£ 2 - Avgjort mindre enn for

& 3 - Nesten ikke i det hele tatt

. 13. Jeg kan plutselig fa en folelse av panikk

e 3 - Uten tvil sveert mye

e 1 - Ganske ofte

£ 2 - Ikke sé veldig ofte

e 3 - Ikke i det hele tatt

. 14. Jeg kan glede ineg over gode bgker, radio og TV

C 0-Ofte

£ 1 - Fra tid til annen

¢ 2 - Ikke ofte

3 - Svert sjelden

25
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Invitasjon brukere i hjemmetjenesten.

BAKGRUNN OG HENSIKT

Dette er en forespgrsel til deg om du vil delta i et forskningsprosjekt om
velferdsteknologi. Prosjektet er rettet mot hjemmeboende eldre med mild
hukommelsessvikt og deres bruk av og forhold til teknologiske Igsninger i hverdagen,
sakalt velferdsteknologi. Velferdsteknologi er teknologi i hverdagen som kan gi gkt
trygghet, sikkerhet og selvstendighet, og samtidig muliggj@re aktivitet og deltakelse i
sosialt liv. Vi er interesserte i hvordan eldre bruker teknologi i hverdagen og hvilke
behov for teknologiske Igsninger de har. Vi inkluderer bade de eldre selv, pargrende
og helsepersonell i studien, fordi disse gruppene vil ha ulike, men interessante,
perspektiver pa problemstillingen.

Vi henvender oss til deg fordi du mottar hjemmetjeneste der du bor, og den som er
ansvarlig for deg i hjemmesykepleien har angitt at du er i prosjektets malgruppe og at
du har sagt deg villig til 8 bli kontaktet.

Prosjektet gjennomfgres av forskere fra Hggskolen i Oslo og Akershus. Forskerne er
knyttet til forskningsomrader innen Informasjons- og kommunikasjonsteknologi (IKT),
helsevitenskap, samfunnsvitenskap og etikk. Studenter i sykepleie og ergoterapi vil
assistere i @ innhente data. Prosjektet samarbeider ogsa med Teknologiradet, Sensio
AS, University of Bristol, University of Exeter og Karlsruhe Institute of Technology. Se
mer om prosjektet pda www.hioa.no/... [webside kommer]

HVA INNEBZARER DET A VARE MED | STUDIEN?

Dersom du gnsker a delta i studien ber vi deg fylle ut et spgrreskjema oppdelt i ulike
tema. Spgrreskjemaene vil gi oss informasjon om din bruk av teknologi, dine behov
for teknologi og om andre forhold som kan pavirke din teknologibruk.



Spgrreskjemaene vil inneholde spgrsmal vedrgrende din hukommelse, dagliglivets
aktiviteter, livskvalitet og psykiske helse. Vi vil innhente data om alder, kjgnn,
utdannelse, om du bor sammen med noen, personlig gkonomi, mottagelse av hjelp,
opphold pa korttidsplass og sykehusinnleggelse. Det vil ogsd innhentes data om andre
sykdommer, rgyking, alkoholbruk og fysisk aktivitet. Vi ber ogsd om 3 fa innhente
informasjon om kognitiv funksjon, sykehusopphold, vedtak og medisiner fra din

journal i hjemmesykepleien/Gerica.

Vivil anta at utfylling av spgrreskjemaene vil ta ca 30 minutter, og vi vil gjerne

assistere deg i dette.

MULIGE FORDELER OG ULEMPER

Du vil ikke ha noen spesielle fordeler av studien, men erfaringer fra studien vil senere
kunne hjelpe andre eldre til a leve lenger hjemme med god livskvalitet. Om du har
behov for teknologi kan vi videreformidle dette til tjenesteapparatet, men vi kan ikke

garantere at disse gnskene vil oppfylles.

Noen synes det er slitsomt a fylle ut spgrreskjemaer. Om du skulle oppleve det slik
kan du ta en pause eller avslutte din deltagelse i studien.

Enkelte av spgrsmalene i spgrreskjemapakken kan vaere vanskelig & svare pd, og kan
vekke tanker og fglelser du kan ha behov for d snakke om i ettertid. | sa fall kan du
gjerne snakke om dette med helsepersonell i hjemmetjenesten i etterkant av

spgrreundersgkelsen,.

OPPF@LGINGSPROSJEKT

Noen av dere som deltar i denne studien vil bli forespurt om & delta i en oppfglging
av prosjektet pa et noe senere tidspunkt. Du vil fa mer utfyllende skriftlig og muntlig
informasjon i forkant, slik at du kan bestemme deg for om det er noe du vil veere med
pa. Vivil i sa fall ogsa be om din tillatelse til & intervjue en av dine pargrende om
deres erfaringer med din bruk av teknologi i hverdagen.

FRIVILLIG DELTAKELSE OG MULIGHET FOR A TREKKE SITT SAMTYKKE



Det er frivillig & delta i prosjektet. Dersom du gnsker a delta, undertegner du
samtykkeerklaeringen pa siste side. Du kan ndr som helst og uten a oppgi noen grunn
trekke ditt samtykke. Dersom du trekker deg fra prosjektet, kan du kreve a fa slettet
innsamlede opplysninger, med mindre opplysningene allerede er inngdtt i analyser
eller brukt i vitenskapelige publikasjoner. Dersom du senere gnsker a trekke deg eller
har spgrsmal til prosjektet, kan du kontakte

- Liv Halvorsrud, mob. 979 52 187, Liv.Halvorsrud@hioa.no.

Dersom du trekker deg, far det ingen konsekvenser for deg eller den helsehjelpen du
mottar.

HVA SKJER MED INFORMASJONEN OM DEG?

Informasjonen som registreres om deg skal kun brukes slik som beskrevet i hensikten
med studien. Du har rett til innsyn i hvilke opplysninger som er registrert om deg og
rett til 3 fa korrigert eventuelle feil i de opplysningene som er registrert.

Alle personopplysninger vil bli behandlet konfidensielt og kun informasjon som er
ngdvendig for studien vil bli innhentet. Alle opplysningene vil bli behandlet uten navn
og fedselsnummer eller andre direkte gjenkjennende opplysninger. Det vil ikke vaere
mulig & gjenkjenne enkeltpersoner nar resultatene av studien presenteres. En kode
knytter deg til dine opplysninger gijennom en navneliste. Navnelisten med koden er
forsvarlig nedlast pa Hggskolen i Oslo og Akershus. Det er kun forskerne i dette
prosjektet som har adgang til navnelisten. Alle personer tilknyttet studien har
taushetsplikt.

Prosjektleder har ansvar for den daglige driften av forskningsprosjektet og at
opplysninger om deg blir behandlet pa en sikker mate. Personidentifiserende data vil
slettes senest fem ar etter prosjektslutt.

Prosjektet er meldt til Regional komite for medisinsk og helsefaglig forskningsetikk,
[saksnr. 2015/2413] og Norsk senter for samfunnsdata (NSD), Personvernombudet
for forskning.



JEG ER VILLIG TIL A DELTA | PROSJEKTET

Jeg er villig til a delta i prosjektet

Sted og dato Deltakers signatur

Deltakers navn med trykte bokstaver

Jeg tillater at prosjektets forskere innhenter data fra min journal (Gerica):

Sted og dato Deltakers signatur

Jeg tillater at prosjektets forskere kontakter meg for mulig fremtidig oppfglging av
studien

Sted og dato Deltakers signatur
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Fokusgruppeintervju 14. mars 2018, kil 14 — 15.30

14.00

Velkommen

Bordplassering

Kaffe og kake

Presentasjon av Erik og Torhild +
deltakerne

14.15
Hvem har veert med pa hvilke kafeer?

DC1 26.10.16 Brukerbehov

DC2 09.12.16 Diskusjon om ulike Igsninger
DC3 06.04.17 Prototyper av lgsningene

DC4 31.05. 17 Invitasjon til 3 delta i del 1
DC5 11.01.18 Presentasjon av RoomMate og
invitasjon til a delta i del 2

14.25
Intro
Om prosjektet —

hensikten med prosjektet
hensikten med fokusgruppa

14.30
Tema 1 Om teknologien (sensorene)

Hva tenker dere om a ha sensorer i leiligheten? Hvilke
erfaringer har dere gjort dere?

Hva tenker dere sensorer kan gjgre for oss i
hverdagen?

Hvilken verdi skulle dere gnske at de hadde? Tror dere
det kommer til a skje?

14.50
Tema 2 Om installasjonen

Hva synes dere om arbeidet med a sette inn alle
sensorene?

14.55
Tema 3 Brukerinvolvering /medforsker-
rollen

Vi spurte alle om delta i prosjektet — og du sa ja — Hva
var det som gjorde at du saja?

Hva tenkte du nar du fikk invitasjonen til den fgrste
dialogkafeen? Hvordan forsto du dette?

Hva tenker dere om a vaere med pa prosjektet?
Hvorfor ble dere med?

Og hvorfor fortsatte dere?

Har noen hatt lyst til 3 trekke seg? Fortell om det!
Hva tror dere er grunnen til at noen ikke vil vaere
med?

Hvordan snakker dere om prosjektet til andre?

Nar vi sier at dere er «Medforskere» - hva tenker dere
om det?

Hva legger dere i det @ veere «medforsker»?

Hva tenker dere om informasjonen dere har fatt?




Hva tenkte du da fikk informasjon om den fgrste
dialogkafeen?

Er det noen andre erfaringer fra dialogkafeene?

Har dere sagt noe til oss som vi ikke har gjort noe
med?

Er det skapt nye relasjoner —

«Hva har dere snakket om sammen i forbindelse med
dette prosjektet?»

Noe vi kunne gjort annerledes

15.20
Avslutning

Tusen takk for at dere stilte opp pa dette intervjuet.
Dere er viktige personer for oss i prosjektet, og vi
leerer mye av dere.

Del 2 av prosjektet starter i disse dager, og vi fa gnske
hverandre lykke til med neste fase av prosjektet.
Takk for frammgtet!
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FOKUSGRUPPE-INTERVJU

ONSDAG 14. MARS KL 14 - 15.30
PA SENIORSENTERET, SKBYEN TERRASSE
Enkel servering

Denne invitasjonen gar til deg som har deltatt i fase 1 av prosjektet. Du
inviteres herved til et fokusgruppe-intervju sammen med syv andre beboere
her pa Skgyen, og som ogsa har deltatt i prosjektet.

Intervjuet tar ca 1,5 timer, og det er frivillig & delta. Alle som deltar ma fylle ut
et samtykkeskjema f@r intervjuet starter.

Hva er en fokusgruppe?

En fokusgruppe er en type gruppeintervju der alle deltakerne har erfaring og
kompetanse pa et spesielt omrade, i dette tilfelle om sensorteknologi som er
installert i regi av Assisted Living. Vi som arbeider i prosjektet gnsker a lsere om
dine erfaringer med teknologien som du har fatt installert, og om hvordan det
har veert a delta i prosjektet.

Vi gnsker a gjgre lydopptak av intervjuet, slik at vi kan ga tilbake og lytte,
dersom det er behov for dette. Ingen deltakere blir nevnt ved eget navn, og
informasjon om deg blir anonymisert.

Vi som vil lede fokusgruppen heter Erik Thorstensen og Torhild Holthe. Begge
er doktorgradsstudenter ved OsloMet — ey
Storbyuniversitetet, tidligere Hggskolen i Oslo § 3
og Akershus (HIOA).

Hjertelig velkommen!
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xASSISTED LIVING

SAMTYKKE

Fokusgruppeintervjuet er en del av Assisted Living-prosjektet, og vi trenger a fa
ditt skriftlige samtykke.

FRIVILLIG DELTAKELSE OG MULIGHET FOR A TREKKE SITT SAMTYKKE

Det er frivillig a delta i fokusgruppeintervjuet. Dersom du gnsker a delta, undertegner
du samtykkeerklzaeringen pa siste side. Du kan nar som helst og uten a oppgi noen
grunn trekke ditt samtykke. Dersom du trekker deg fra prosjektet, kan du kreve a fa
slettet innsamlede opplysninger, med mindre opplysningene allerede er inngatt i
analyser eller brukt i vitenskapelige publikasjoner. Dersom du senere gnsker a trekke
deg eller har spgrsmal til prosjektet, kan du kontakte;

- Anne Lund, mob. xxxx.

Dersom du trekker deg, far det ingen konsekvenser for deg eller den helsehjelpen du
mottar.

HVA SKJER MED INFORMASJONEN OM DEG?

Informasjonen som registreres om deg skal kun brukes slik som beskrevet i hensikten
med studien. Du har rett til innsyn i hvilke opplysninger som er registrert om deg og
rett til 3 fa korrigert eventuelle feil i de opplysningene som er registrert.

Alle personopplysninger vil bli behandlet konfidensielt og kun informasjon som er
ngdvendig for studien vil bli innhentet.

Alle personer tilknyttet studien har taushetsplikt.

Prosjektleder har ansvar for den daglige driften av forskningsprosjektet og at
opplysninger om deg blir behandlet pa en sikker mate. Informasjon om deg vil bli
anonymisert og lydopptak og personidentifiserende data vil slettes senest i Igpet av
2025.

Prosjektet er meldt til Regional komite for medisinsk og helsefaglig forskningsetikk,
[saksnr. 2015/2413] og Norsk senter for samfunnsdata (NSD), Personvernombudet
for forskning [saksnr. 47996].



JEG ER VILLIG TIL A DELTA | FOKUSGRUPPEINTERVJU

Jeg samtykker til 3 delta i fokusgruppe-intervjuet 14. mars 2018.

Sk@yen, 14. mars 2018 Deltakers signatur

Deltakers navn med trykte bokstaver
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2015/2413 Ansvarlig innovasjon innen velferdsteknologi for hjemmeboende eldre med lette
hukommelsesvansker (Assisted Living-prosjektet)

Vi viser til seknad om forhdndsgodkjenning av ovennevnte forskningsprosjekt. Seknaden ble behandlet av
Regional komité for medisinsk og helsefaglig forskningsetikk (REK ser-gst D) i motet 20.01.2016.
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Forskningsansvarlig: Hogskolen i Oslo og Akershus
Prosjektleder: Ellen-Marie Forsberg

Prosjektleders prosjektbeskrivelse

Prosjektet forsker pa bruk av velferdsteknologi hos hjemmeboende personer med mild kognitiv svikt
(MCI/D). Prosjektet er tverrfaglig og knyttet til forskningsomrader innen teknologi, helsevitenskap,
samfunnsvitenskap og etikk. Prosjektet vil bidra i utviklingen av teknologiske lgsninger for eldre med
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i) intervjuer med 20-25 eldre i malgruppen og 20-25 av deres pargrende; iii) personell innen
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involvering av disse beboerne i diskusjoner om utvikling av teknologien, samt evaluering av teknologien.

Vurdering

Formélet med prosjektet er & underseke eldres bruk og opplevelser av teknologi i hverdagen. Komiteen
vurderer at prosjektet, slik det er presentert i seknad og protokoll, ikke vil gi ny kunnskap om helse og
sykdom som sédan. Prosjektet faller derfor utenfor REKs mandat etter helseforskningsloven, som forutsetter
at formélet med prosjektet er & skaffe til veie "ny kunnskap om helse og sykdom", se lovens § 2 og § 4
bokstav a).

Det kreves ikke godkjenning fra REK for & gjennomfore prosjektet. Det er institusjonens ansvar & serge for
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0130 OSLO

Var dato: 09.06.2017 Var ref.: 47996/5/ASFIRH Deres dato: Deres ref.:
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Vi viser til endringsmelding mottatt 10.05.2017, for prosjektet;

47996 Apnsvarlig innovasjon innen velferdsteknologi for hjemmeboende eldre med lette
hukommelsesvansker (Assisted Living-prosjekier)

Endringsmeldingen gjelder for delstudie 5 i prosjektet hvor deltagerne i delstudien (beboere pa et senter) fir
installert ulike sensorbasette teknologilasninger 1 sin bolig.

TEKNOLOGILOSNINGER

P4 bakgrunn av dialogkafeer med beboerne, har forskergruppen utforsket deltagernes utfordringer i hverdagen
og forskjellige typer teknologiske lesninger som kan passe til disse. Resultatet er at beboerne pa Skoyen er
positive til to typer lesninger som Sensio (som er partner i prosjektet) kan levere:

a) En bryter ved utgangsdoren som de trykker p4 nir de forlater huset. Denne er knyttet til magnetiske
sensoter pi verandaderen og pa vinduer, og pé kaffetrakter. Dersom kaffetrakter er pd eller noen
vinduer eller dor dpne, vil det komme et talevarsel gjennom en hoyttaler, I tillegg til bryteren ved
utgangsderen vil de ha en tilsvarende ‘brytet’ i en ‘app’ pa et nettbrett (som de allerede har og som
Sensio har programvare pa).

b) En bryter ved nattbordet som kan sla p lys pa badet, slik at de unngér 4 falle i morket pa vei til badet
om natten. Denne kan ogsi opereres via et program pa nettbrettet.

I tillegg vil det settes inn fire bevegelsessensorer i leilighetene til dem som onsker 4 vare i prosjektet.

Sensotlasningen vil bli installert av elektrikere og vil st pa ca 10 uker (avhengig av om beboerne er botte i lopet
av sommeten, osv.). Prosjektets forskere vil intervijue deltagerne for lasningen installeres, mens den er i drift og
etter den er slatt av. Beboernes svar vil ogsd kobles til svar pa delstudie 1.

I endringsmeldingen opplyser forsker at det vil bli mindre justeringer av antall sensorer og plasseringen av dem
avhengig av preferansene til de beboerne som blir med i prosjektet (f.eks. hvilke deret/vinduer/apparater de vil
ha med i varselsystemet, og ut fra hensyn til deres moblering).

INFORMASJONSSIKKERHET

Hendelser/sensordata sendes fra Skoyen til Sensios setver hvor de mellomlagtes i en uke for de slettes. Dataene
vil sendes videre fra Sensio til Tjenester for sensitive data (TSD). Dataene blir lastet opp til TSD via deres
nettskjema, og nettskjema krypterer dataene for de sendes til TSD. Det er p4 TSD dataene vil behandles.

Dataene mellomlagres hos Sensio fordi Sensio ma kunne sjekke om det skulle vere feil pd sensorene eller
gateway’en slik at de kan gjore nodvendig vedlikehold. Det vil ikke gjores forskning pa disse datafilene hos
Sensio. For 4 kunne identifisere eventuelle sensoret som ikke virker, vil Sensio ha en kodeliste pa en kryptert
minnepinne som oppbevares i et lst atkivskap. Denne kodelisten vil gjore dem i stand til 4 koble informasjon fra
enkeltsensorer til den aktuelle sensoren i den aktuelle leiligheten. Det lagtes kun avidentifiserte persondata pi

NSD - Norsk senter for forskningsdata AS Harald Harfagres gate 29 Tel: +47-55 58 2117 nsd@nsd.no Org.nr. 985 321884
NSD — Norwegian Centre for Research Data NO-5007 Bergen, NORWAY Faks: +47-55 58 96 50 www.nsd.no



server hos Sensio. All lagring av data over en uke skjer pd TSD, og det er disse dataene som vil bli brukt til
forskning,

I nettskjema vil sensordataene kobles til intervjudata gjennom en kodeliste. Dataene vil bli lagret og behandlet
uten navn, fodselsnummer eller andre personidentifiserbare opplysninger. Det vil kun vere en kode knyttet til
hver bruker. Koblingsnokkelen vil oppbevares nedlast i eget skap hvor kun prosjektets forskningsansvarlige ved
HiOA har tilgang. Koblingsnekkelen vil oppbevares pi en kryptert minnepenn eller fil. Kun prosjektets forskere
har adgang til prosjektets omrade pd TSD.

Forskningsteamet vil studere «events» registrert av sensorene. En «event» er f.cks. at en bevegelsessensot er
aktivert fordi en person har gitt forbi, at et vindu blir dpnet/lukket eller at en bryter blir slatt pa. Forskerne vil se
etter sammenhenger mellom «events» fra ulike sensorer; f.eks. at beboeren trykker p lysstyringsbtyteten og
aktiverer bevegelsessensoren under sengen ved at de stir opp.

VURDERING

Prosjektets formal er 4 bidra med kunnskap innen forskning rettet mot bruken av velferdsteknologiske lasninget,
som teknologisk assistanse i hjemmet. Ved 4 installere de nevnte teknologilesningene og sensorer kan
forskergruppen forsta brukernes opplevelser av teknologien bedre. P4 denne méten vil forskergruppen kunne
utvikle et mer intelligent smarthussystem som forstir nir beboeten et pd vei ut og kan varsle om
sikkethetstisikoer, og som forstar nit beboeren er pa vei ut av sengen om natten og kan sli p4 lyset pa badet -
uten at de trenger & trykke pa en bryter eller operere et nettbrett. Systemet skal ogsd kunne tilpasse seg brukerens
handlingsmonster.

Vi vurderer at deltakernes personvern er godt ivatetatt, og at nytteverdien av installeringen av
teknologilesningene overstiger personvernulempen til den enkelte deltaker. T var vurdering har vi blant annet lagt
vekt pi at deltakerne skal samtykke til deltakelsen. Videre rekrutteres kun beboere med mild kognitiv svikt.
Informantene har behov for assistanse, men er generelt godt fungerende. Forskergruppen pi Hogskolen 1 Oslo
og Akershus har et naert samarbeid med husvertene pi senteret hvor deltakerne bort, og disse kjenner beboerne
godt og treffer dem daglig. Disse vil gjore en skjon nsmessig vurdering av beboernes samtykkekompetanse. Vi
vurderer ogsi at informasjonsskrivet er godt utformet.

Prosjektet vektlegger ogsa brukermedvirkning, og aktuelle brukere av losningene har selv vaert med pé 4
bestemme hvilke typer losninger som blir relevant 4 installere. P4 denne miten er deltakernes behov og ensker
imotekommet, noe som kan fore til at installeringen kommer den enkelte deltaker til gode.

Videre vurderer vi at det er valgt teknologilesninger som er mindre inngripende, og mye av teknologien som
installeres er brukerstyrt (brytere). I tillegg vil losningene undetveis kunne tilpasses hver enkelt brukers behov, da
forskergruppen er tilgjengelig igjennom hele petioden dersom det oppstir tekniske problemer, eller deltakerne
hat bekymringer om lesningene cller forskningen. P4 bakgrunn av dette mener vi at deltakerne i prosjektet har
god kontroll over losningen og hva som registreres. Dette reduserer personvernulempen med  delta i prosjektet.

Personvernombudet vurderer ogsd at mengden data som lagres er begrenset til det som et relevant for formilet,
og at data oppbevares og sendes pa en sikker mite.

Til slutt vurderet vi at samfunnsnytten med delprosjektet er stor. Prosjektet vil fore til okt kunnskap pa feltet og
vil kunne bidra i den generelle utviklingen av teknologiske losninger for eldre med mild kognitiv svikt eller
demens.

Personvernombudet legger til grunn at prosjektopplegget for evrig et uendret.

Petsonvernombudet vil ved prosjektslutt rette en henvendelse vedratende status for behandling av
petsonopplysninget.

Ta gjerne kontakt dersom noe er uklart.



Vennlig hilsen
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Kjersti Haugstved
Amalie Statland Fantoft
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Background: The objective of this review was to obtain an overview of the technologies that
have been explored with older adults with mild cognitive impairment and dementia (MCI/D),
current knowledge on the usability and acceptability of such technologies, and how people with
MCI/D and their family carers (FCs) were involved in these studies.

Materials and methods: Primary studies published between 2007 and 2017 that explored
the use of technologies for community-dwelling people with MCI/D were identified through
five databases: MEDLINE, PsycINFO, Embase, AMED, and CINAHL. Twenty-nine out of
359 papers met the criteria for eligibility. We used the Mixed Methods Appraisal Tool for
quality assessment.

Results: A wide range of technologies was presented in the 29 studies, sorted into four domains:
1) safe walking indoors and outdoors; 2) safe living; 3) independent living; and 4) entertainment
and social communication. The current state of knowledge regarding usability and acceptability
reveals that even if researchers are aware of these concepts and intend to measure usability and
acceptability, they seem difficult to assess. Terms such as “user friendliness” and “acceptance”
were used frequently. User participation in the 29 studies was high. Persons with MCI/D, FCs,
and staff/other older adults were involved in focus groups, workshops, and interviews as part
of the preimplementation process.

Conclusion: Research regarding technologies to support people with MCI/D seems optimistic,
and a wide range of technologies has been evaluated in homes with people with MCI/D and
their FCs. A major finding was the importance of including people with MCI/D and their FCs in
research, in order to learn about required design features to enhance usability and acceptability.
Surprisingly, very few studies reported on the consequences of technology use with regard to
quality of life, occupational performance, or human dignity.

Keywords: technology, Alzheimer’s disease, coping, aging in place, safety, quality of life,
dignity

Introduction

The aging society is described as a grand societal challenge,' and access to
technology is one important strategy in future health-care services.? Older people
often have multiple and chronic diseases, often requiring extensive care services.
The prevalence of Alzheimer’s disease or related dementias extends to nearly
44 million people worldwide and is most common in Western Europe.* Dementia is
a neurodegenerative condition due to disease of the brain, of a chronic or progressive
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nature, that influences cognitive, psychological, behavioral,
and motor skills, having consequences for quality of life
(QoL) and everyday living competency.* The ICD-10 pres-
ents four criteria for dementia: 1) impaired memory; 2) clear
consciousness; 3) impaired emotional control, motivation or
social behavior; and 4) the condition must have lasted for at
least 6 months. Dementia is divided into mild, moderate, and
severe stages, depending on the extent to which the condition
influences everyday living.’

Mild cognitive impairment (MCI) encompasses atten-
tion, concentration, memory, comprehension, reasoning, and
problem solving. According to Winblad et al (2004), MCI
is a useful term as both a clinical and a research entity® and
is usually perceived as the preclinical stage of dementia.
However, MCI may be stable and occasionally reversible.’
The risk of mortality seems to be high for all types. Hed-
man et al (2013) studied patterns of functioning in older
adults with MCI and found that they exhibited different
patterns: stable, fluctuating, descending, or ascending. The
patterns may change over time, and thus individual support
is needed.?

Technologies, such as digital calendars, speaking
watches, and Global Positioning System (GPS), have
been shown to support time orientation, memory, and
safety in people with mild cognitive impairment/dementia
(MCI/D).’'2 Technology may have the potential to support
a person’s occupational performance, meaning helping out
“the actual execution or carrying out of an occupation”
(p. 26)," and facilitate a good and dignified life, reducing
the pressure on family carers (FCs) and the need for com-
munity care services. Dignified lives for older adults, defined
by Heggestad! refers to Jacobson’s definition (2009) of
human dignity as “the intrinsic dignity that belongs to every

human being,”"*

are increasingly discussed in health-care
services. Human dignity is closely related to human identity.
Being a technology user has implications for identity.'” If a
person finds the technology ugly, not user friendly, or not
compatible with his or her lifestyle, the device will hardly
be accepted.

Access to technology that addresses a need is anticipated

to have an impact on QoL, which may be defined as:

an individual’s perception of their position in life in the
context of the culture and value systems in which they live
and in relation to their goals, expectations, and standards

and concerns.'®

However, it is a prerequisite that the technology matches
the needs of the user and is accepted as an aid and incorpo-
rated into everyday living.

Eicher et al (2017) claimed that good usability and user
acceptability encourage patients to engage in the training and
coping with the new technology. Therefore, it is interesting to
investigate usability and acceptability in technology studies.!”
“Usability” is defined as “the extent to which a product can
be used by specified users to achieve specified goals with
effectiveness, efficiency, and satisfaction in a specified
context of use,”'® while “acceptability” is defined as “the
degree of primary users’ predisposition to carry out daily
activities using the intended device” (p. 73)."° Arthur (2009,
p- 29) defined acceptability for technology as being a “means

5920

to fulfill a human purpose,”®’ and stated that technology may
be a method, process, or device.

It has been argued that technology mainly has been pro-
vided to safeguard older people with MCI/D at home, with
less attention given to technology for assisting people in liv-
ing a good life.”! Kenigsberg et al (2016) state that assistive
technology such as information and communication tech-
nologies can provide useful information for assisting older
adults with dementia, if tailored to the end users’ capacities.
However, there is still a need to educate health staff to assess
users’ capacities, preferences, and motivation for using tech-
nology and to evaluate the information and communication
technologies to better inform technology developers as to
user needs and performance styles.?? In addition, an important
factor concerns creating a supportive network for the user as
part of the technology implementation.

The criteria for successfully matching technology to
a person’s needs and capacities are various. They include
health staff’s assessment skills in revealing the needs,
resources, challenges, and capacities of the user, their ability
to successfully individualize the technology to the user’s
needs and context, and the user’s acceptance of technology.
An additional issue is the usability of the chosen technology:
its maturity, robustness, and predictability as a sustain-
able solution for the user. The organization of community
services and access to proper technology support are also
important.?*

Several pilot projects (Enable,* Safe@home,® ACTION,*
COGKNOW, " Rosetta,”” Casas,® and NOCTURNAL®) have
focused on the usability of different types of technologies for
older people with dementia and MCI in test laboratories or
at home, and found that such technology may be of benefit
for both the person with MCI/D and their FC. However, all
of these projects concluded that further research is needed,
in particular studies that include the users’ perspectives on
usability and acceptability.

This systematic review aims to investigate primary
studies that include people with MCI/D in technology trials.
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Technology for older adults with MCI and dementia

As recommended for systematic reviews, we outlined three

research questions for our literature search:?

e What types of technologies have been explored with
home-dwelling older adults with MCI/D?

e What is the current knowledge about the usability
and acceptability of such technologies with regard to
occupational performance, QoL, and human dignity for
independent living?

e How are users involved in the reviewed technology
studies?

Material and methods
This systematic review was prospectively registered in
PROSPERO (reg 42017058789, May 7, 2017).

Data sources and search strategy
We searched PROSPERO (www.prospero.org) to check
whether others had performed a recent literature review on

this topic, before starting the literature search. However, we
did not find any earlier or ongoing reviews on this topic.

Eligibility criteria

The review aimed to identify peer-reviewed primary studies
concerning technologies that had been developed and/or
explored with home-dwelling older adults with MCI/D above
65 years of age. The search included studies from January
2007 to June 2017. Papers in the English language were
included.

Inclusion criteria

e Primary studies on technology for older people with
MCI/D.

e Thetitle and/or keywords included a type or types of tech-
nology; this could be the name of a device or technology
mentioned as a system, eg, smart-home system, ambient
assistive living (AAL), or artificial intelligence (AI).

e The title and/or keywords included the population
(mild) cognitive impairment, dementia, or early phase
of dementia, or Alzheimer’s disease.

Exclusion criteria

e Not target population (MCI/D)

e Not primary study

e Laboratory studies

e Not technology for support of everyday living
e Long-term care/nursing home

e (Conference paper, editorial, protocol

e Review articles/meta-analyses

e Books, book chapters.

Information sources

Five databases were searched for studies: MEDLINE,
PsycINFO, Embase, AMED, and CINAHL (Table 1). A sys-
tematic literature search must make use of search words
that are valid in the thesaurus of each database, eg, Medical
Subject Headings terms.?

Search strategy

The strategy was to use the Medical Subject Headings terms
related to each database. Table 2 shows an example of the
search strategy from the CINAHL database.

Study selection

Altogether, 359 titles were identified in this literature search.
After checking for duplicates, the number decreased to 298.
Ovid Auto Updates were checked for relevant titles after the
search date June 20, 2016 and until June 17,2017. One more
paper was of interest; however, the full text was not found.
Another two papers were detected through other sources;
one was sent to us from an earlier project colleague** and
the other was found in the first author’s personal archive of
papers on technology and dementia.** Thus, the review con-
sisted of 301 papers to be appraised by all five authors, three
nurses, and two occupational therapists. Four of the authors
completed Steps 1 and 2 in the review process before the fifth
author (a nurse) took part from Step 3 onward.

Review process

The review process had four steps:

e Step 1. Screening titles: The pile with 301 titles was
divided into two piles. Two teams, each consisting of one
nurse and one occupational therapist, screened titles and
keywords for relevance separately. Then, the two authors
from each team met and compared their screening results
and agreed upon which titles to include and exclude.
Thereafter, the two teams met and presented their
screening results and elaborated an overview of which
titles to include for the next step. In this first screening
step, 188 titles were excluded.

e Step 2. Reading abstracts: The two teams read the
abstracts of the selected papers and excluded papers not
relevant to the research questions. An additional 26 titles
were excluded owing to being reviews, editorials, confer-
ence papers, nonintervention studies, studies not involv-
ing MCI/D, nursing home studies, or books and book
chapters. At the end of this step, 87 titles remained.

e Step 3. Reading full-text articles: The first author trans-
ferred the 87 titles eligible for full-text review into an

Clinical Interventions in Aging 2018:13

submit your manuscript

865

Dove



Holthe et al

Dove

Table | Databases and search words for identifying literature for review, June 20, 2016

Database

Search terms

No of text
results

MEDLINE

PsycINFO

Embase
AMED
CINAHL*

Total

AAL, ai, aid,* alzheimer disease, alzheimer,* ambient, ambient assisted living, artificial, artificial intelligence,
assisted, assisted living facilities, assistive, automation, autonom,* body, cognitive, consumer participation, daily,
daily living, dement,* dementia, dementia friendly, dementia, multi-infarct dementia, vascular, device,* digni,*
diseas,* disorder,* everyday, friendly, frontotemporal lobar degeneration, health, health related quality of life,
home, home automation, hrqol, impair,* intelligence, lewy, lewy body diseas,* lewy body disease, life, living, man-
machine systems, mci, memory, memory disorder,* memory disorders, memory impair,* mild, mild cognitive
impair,* mild cognitive impairment, of participat,* patient satisfaction, personal autonomy, personhood, principle-
based ethics, qol, quality, quality of life, related, residential facilities, satisf,* self-help, self-help devices, sensor,
sensor technology, sensor-based, sensor-based technology, smart-home, technology, welfare, well-being, wellbeing
AAL, Al aid,* alzheimer’s disease, alzheimer,* ambient, ambient assisted living, artificial, artificial intelligence,
assisted, assistive, assistive technology, automation, autonom,* autonomy, body, client participation, cognitive,
cognitive impairment, daily, daily living, dement,* dementia, dementia friendly, dementia with lewy bodies, device,*
digni,* dignity, diseas,* disorder,* everyday, friendly, health, health related quality of life, home, home automation,
hrgol, human computer interaction, human machine systems, impair,* independence (personality), intelligence,
involvement, lewy, lewy body diseas,* life, life satisfaction, living, mci, memory, memory disorder,* memory
disorders, memory impair,* mild, mild cognitive impair,* of participat,* qol, quality, quality of life, related, respect,
satisf,* satisfaction, self-help, sensor, sensor technology, sensor-based, sensor-based technology, smart-home,
social behavior, technology, vascular dementia, welfare, well being, well-being, wellbeing

Alzheimer disease, artificial intelligence, dementia, mild cognitive impairment, quality of life

Alzheimers disease, assistive devices, dementia, disability aids, mild cognitive impairment

AAL, ai, aid,* ambient assisted living, IN artificial, artificial intelligence, TC assistive, AF automation, assisted living,
cogn,* cognition disorders, cognitive device,* disorders, home, home automation, man-machine systems, mci,
mild cognitive impairment, self-help, self-help devices, sensor, sensor technology, sensor-based, DH sensor-based
technology, smart-home, technology, technolog,* welfare

235

93

18

15

362

Note: *Search date: September 27, 2016.

Excel file, with columns for data about the aim of studies,
number of participants and sample characteristics, study
design, types of technologies, and findings regarding
usability, effectiveness of technology, and acceptability
reported by people with MCI/D and their FCs. The five
authors individually read on-fifth of the articles and filled
in the data abstraction Excel file. At this step, another
58 papers were excluded for reasons of: not being pri-
mary studies (26 studies), being reviews (14 studies), not
focusing on technology usability and acceptance (seven

Table 2 Example of search strategy

studies), participants not having MCI/D (eight studies),
and being unable to find the full text of a paper (three
studies) (Figure 1). The full-text review ended up with
29 papers.

Step 4. Out of the pool of five authors, two and two read
the same half of the 29 papers. The first author read all
the selected papers. We conducted a quality assessment
of papers using the Mixed Methods Appraisal Tool
(MMAT)?* for systematic mixed methods review. Only
papers that clearly stated having a mixed method design
were sorted under mixed methods.

Search ID Search terms Results Quallty assessment of papers

S mci OR mild cognitive impairment 2,601 The MMAT for systematic mixed methods review was used
:g éT'zNgS:;ted Living”) ?‘()'46 to assess the quality of the papers selected for this review.
S4 (MH “Cognition Disorders”) OR 14,274 The MMAT has five categories of study design: 1) qualitative;
. SEOEVI‘\'IB'E ;“SOrderS” N 2) quantitative randomized controlled trials; 3) quantitative
s6 (MH “Technology”) OR “technology™” 81,053 nonrandomized; 4) quantitative descriptive; and 5) mixed
S7 S5 AND Sé | methods. The MMAT permits the researcher to concomi-
S8 S2 AND Sé 70 . . . .

59 cogn* 73515 tantly appraise and describe the methodological quality for
S10 S8 AND S9 6 qualitative, quantitative, and mixed method studies, defined
St 53 OR SI10 15 using specific methodological quality criteria.?® Six of the
866 submit your manuscript Clinical Interventions in Aging 2018:13
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=

Removed duplicates (n = 64)
(N =298 + 3 other resources: N = 301)

Screening

Eligibility |

Included

Figure | PRISMA flowchart for selection of papers.

Note: Adapted from Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Reprint—Preferred Reporting Items for Systematic Reviews and Meta-Analyses: the
PRISMA statement. Phys Ther. 2009;89(9):873-880. Creative Commons license and disclaimer available from: http://creativecommons.org/licenses/by/4.0/legalcode.?
Abbreviations: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; MCI/D, mild cognitive impairment/dementia.

29 reviewed papers were rated as high-quality studies,
meeting all the quality criteria (four stars); 11 were rated with
three stars (meeting 75% of the quality criteria); seven with
two stars (meeting half of the quality criteria); and five
with one star (meeting 25% of the quality criteria) (Table 3).
This allowed us to overview by the quality of the selected
studies and provided the opportunity to exclude studies with
the lowest quality from the review, or to contrast high-quality
studies with low-quality studies. However, in our review, the
aim was to obtain an overview of what technologies have been
explored among people with MCI/D and their FCs. Therefore,
no studies were excluded because of a lack of quality.

Preparing data abstraction findings for

presentation
The following data characteristics were recorded in the
Excel files: author, year, country, MMAT score, title; type

of technology, purpose of technology; number of participants
(MCI/D + FCs/staff); design according to MMAT, duration
of intervention, usability/acceptability; impact on QoL, occu-
pational performance, and human dignity; and implications
for clinical practice.

According to the template for this paper, data abstraction
is presented in three steps: quantitative synthesis, qualitative
synthesis, and study designs for user involvement in the
29 reviewed studies.

Results

The aim of this review was three-fold: to obtain an overview
of the kind of technologies that were evaluated with people
with MCI/D and FCs in the past decade (2007-2017), and how
these users rated the usability and acceptability of such tech-
nologies. Further, we wanted to learn about how people with
MCI/D and FCs had been involved in the studies reviewed.

Clinical Interventions in Aging 2018:13

submit your manuscript

867

Dove



Dove

Holthe et al

Aep e sunoy 4 30U
Ing ‘wes asuodsa.
J0 14ed 9q 01 pauem
D4 dwoy e Ja3uo|
Aexs ued /DI
]MOM 1B JjeIs Jayioq
01 ueyl asnods yam
322 pue uoinng
w.efe a3 ssaud o1
Jaiseq 'ash 03 Ase]

uonn|os
aelidoadde 3sow sya
Ajauspi 03 pauysp aq
asnw 34 pue g/IDW
yoea Joj wajqo.d
oy1dads ay] s pue
sade1s Al4es /1D
Joj Buisiwoud aq o1
waas A3ojouyda1
90B.1 puUR YoRI |
ssa20.d udisspod ayp
Jo J21u2d aY1 1k 2q
IsnW Jasn pua ay |
'SdD Ay JSIUIWpPE
01 paIuBM D4 I 0}
YoJeas 01 pey D4

PUB 9J3UYMAIDAS 31
Y| Q/IDW “IeremoH
“WOpPa3.y 3sEIIDU

01 G4 pardadxa

D4 pasueydsip
Apppinb A1ameq

pue S1eJanddeul

9J9M S3JBUIP.IOOD)

V/N Anugip uewny
pue aduew.o)iad
[euonednaoQ 10D
paAoadwl Jo JoAe} Ul
pajaaduanul aq Aew
SIYy1 puUe ‘Wopaa.y
pue Aajes 3uip.aedad
suopeldadxs stosn
Sy passa.ppe
w.iefe A194es 91qo|y

a/IDW

Sy 4o} Buried ul s
1u0ddns Ajrewiad
"M SdD 'SdD Yim
pajjoJauod |99y Aew
A/IDW "sassaagoud
9seasIp 9y se
SJnsesw swomno
se pash jou si 0O

pa1dafou sem

A asnex3q g/IDW
ay2 uo 1oedwi

Ou pey §dO 24l
‘uonelWi| e se 540
SY1 Mes uasn ay3
“4oAMOH "A/IDIW
ay3 ul A1aIxue
pasnpa. SubjeAA

A3anoas

JO 9SUIS pUE SOUSPYUOD
paseaJdul passaJdxs sH4
pue sq/|DIW :@2ueidadde
Jasn usaned Aianoe ayy
a3ueyd 031 3uaPIYNS J0U

si wuee A1aes dj1qow

® ‘suos.Jad sAndeUl JO4
'suos.aad aAnde Apea.fe Joj
[9A9] A31AIDE Sy pasea.Jdul
92IA9p By "Wopaa.y dJow
pasuaLIadx® sA/IDIW %S
s3uiya Jayao

Joy awn dow pariodad sH4
%0€ "duoje ano 3ujos Inoqe
121]Juod ss9| padusliadxe
$O4 £ PUBSA/ID ¢
:9oueadadde Jasn) sQ/IDW
10} Wopaa.y aJow paplro.d
SdD P'es sD4 %09 Suofe
apisano 3ulo3 usym paLiiom
$S9| 349M SA/ID %05
‘Apuspuadapul apisino usyyo
aJow a4aM SA/IDIN %ST
Kep |

J3)je [eli) BY) pauOpuEqE
peAp U "9JIM SIy dJnssead
01 21 AJJed 01 pasude Ajuo
9H 34| siy paxwi| 21 13) pue
9AnOE.IIBUN pUE A|3N 54O
ay3 punoj @/|D :92ueadadde
Jasn 'swa|qoud agendueg)
pue aseasip jo uoissaidoud
01 3uIMO puelsISpun 03
NP 9q ABW 11 USASMOH
‘Ajiqeadadoe pue Alljigesn
PUEBISJOPUN O3 [BIIUDSSD

s MaIA sauaned ay |

[el Yauow-¢—

o + 9%

8C +8C

I +1

sJoopino

Jo suoopul uos.aad
150| & 918J0|

o1 Ajiqissod
'sJoopano 3upjjem
3jes pue saoopul
Aiages 10) 54O Yam
w.ieje A1afes 9|Iqo

uosuad 1so| e
91820| 03 A31]IqIssod
'SdD Jo asn 4q
‘wopaa.j aJow
A/IDIA PUE salIoM
Jomay ddualiadxa

01504 404

uosJad e

'SO4 Pue A/IDIN U
As1xue jo s3uijesy
95npa. 03 ‘3upjjem

9jes aowoud o]

JeSUIAI|

9AJE pUE 3Jes o}

A3o|ouyda1 sjIqow pue

SdD YIm w.ee
Aiayes 3|10

9|qRJIBIAN 45 ABMION|
‘£10T ‘e 39 duyoy

¢¢SI19AI3a.18D [RULIOUI

J13Y) pue BRUSWAP

Jo soes Alues ul

a|doad Joj sayouaq

pue ‘Ajiqeadadde

‘Aigisesy :A3ojouyda
3uppden jo asn ayp

uo Apms 301 / 4
SIREIEINIETT

SdS ‘TI0T ‘|e 39304

«APN1s ased  :asEaSIp
s JawiRYyz|y ul
SuliopueMm pue waisAs
3up|oe.) 21U0JI29|]

s 9OUBIS ‘600T
Sd9 ‘[e 39 neunodne4

$100p3No .10 sJo0opul Supjjem ajes :| urewoq

adpydead
40y suonyedijduwy

£31u81p uewny
pue ‘@duew.iojsad
leuonyednooo
‘700 uo 3dedw)

Aunqeydasoe/fyiiqesn

‘leauswiaadxy ¥
|el3 yauow-¢

‘leauswiaadxy ¥

Aep | [

1LVIWW 03

UOIJUIAIRIUI Suipaodoe

jo uoneiang udissg

(yeas/sod
+ a/iidW)

Jo JaquinN

A8ojouyda
jo asodung

33N ‘@40ds
A3ojouyday LV ‘A13unod
jJoadA1 ‘aeak ‘yoyiny

199Yys uolde.Isqe eleq € d|qel

Clinical Interventions in Aging 2018:13

submit your manuscript

868

Dove



Technology for older adults with MCI and dementia

Dove

(panunuo))

spaau
J19Y1 01 JUBAS|S. puE
9|qeadedoe suow aJe
1Y) SIJIAIP O3 ped|
P|NO> pue 3|qIsesy sl
udisap Auoredidnaed
Jo ssadoud ayy

Ul BUSWSP YIIM
a|doad 3uiajoau|

ewdns

Aue ppe j0u pue
919.2sIp 99 p|noys
S9DIASP Jey3 Je3|d
auom syuedidnaeq
‘el & 30u pue dnous
SN0} uonuaAlule.Id
B SEM SIy ]

sand uopediAeu pue
9orpI9IUl J3SN YAd

JO SS2UDANDAYS 01
anp s|eL |nyssaddng

sduipuno.ins
J1sawop ul SulAll
Sulureurew Joy
[e1anud si 3uipuyylem
snowouoiny

VIN

V/N Anusip uewny

pue acuewiopiad
Jeuonednaoo

“3ulAl] 3uspuadapul

pue 0 J12y3 03
yaUaq B SB 54O
' yum pasdey
Suiaq paAiaduad
syuedpnJed ay |

VIN

V/N

ssaco.d

u3isap a3 ul yoeqpady
a|qenjea 3uipiroud jo s|qeded
aJe sq/|DW "ssedoud
uonedidpued Jssn e 24ndas
01 QDN Jo saders a4y

ERIETITTICRRITER
asea.du| pue aduspuadapul
1ioddns 031 s pue ‘sq
[IDW ‘s3npe apjo Aq |nydjay
P2.9pISUOD 3B SIDIADP SdO)
'S9DIASP SdO Jo Ajiqesn pue
ugisap ay3 anoqe suoluido
Jea)d apiaodd ued sq/|DIW
V/N @dueidadoe

J9s( 'SUN0IBP YuM
[NJSSDIINS DJOM S|l €|
‘SIN0I9P INOYIIM |NysS3I0NS
SJoM S[BLID OE JO G| "%E6
sem SulpuyAem |nyssadong

/N @>ueidedde Jasn
‘BuipuiyAem Joj aduelsisse
papaau sq/|DIW ‘sano.
7T U] "92IA3p uonesiAeu
Sy UBY3 9DURISISSE U920
INOYIIM $3IN0J T JO

0¢ padeuew sq/IDW

sdoysyliom

¥+ 0l

sdnoug snooq

uos.aad

Jad sjelnn g
‘saanuiw 0Z—0 |
1s930.d
|eauswiIadxg

saino.
U =Yoee
Joj seInou

€ ‘e pIRY
|eauswiiadxy

I +T
pue || +0l

8+l

4l

BuiAl| auspuadapul
2123|108} 03
sa18ojouydan
adAyoloud
9AID3Yd pue
a|qeadadde a1eaud
01 sa18ojouydal
dojaasp 03
ssadoud HAnN

Jouyaed
[eI2JaWWOod 03
sjuswiaJinbau
ugisap pue ugisap
1onpo.d uo smala
Jasn) “3upjjem djes
aj0woud 03 9diA9p
e dojaAsp 01 54
Jo quawdojaAap ul
uonedidnued Jasn

uonediAeu

Y
sojoyd pue

Joopul sa3e)

sydwoud yum yad
‘SuipuiyAem Joopu|
uonesiAeu
snowouoine
saje|1oey sydwoud
213SNOJE PUE [BQIDA
SSpN|dU| "MO]|O}

03 3IN0J YIIYM
Sunesipul smouue
PUE JUSWUOLIIAUD JO
punoudsoeq-ojoyd
Yyaim auoydiaews
D1H Ue uo paseq
adfyoz0.d “sdew
[el1e 03 pasedwod
SuipuiyAem oy
sojoyd yam
A3ojouyda3
uonesiaeN

pedsiou
21uo.3P
PUB SdD M
puequuy

92IA3p SdD

® Jo udisap pue
sjuawaJinbau
NEND

uonediAeu
9es 4o} YAd
‘siapeaJ pue
s3e3 Q14y

A3ojouyda1
uonesiAeN

\,9ouspuadapul
aowoud 03 sseued
JIay) puE enuUSWSp

yum ajdoad yim
sal30jouyda) SANSISSE
Surdojaaap :103fo.d
(3L11) AepAuaag yono |
ur 8uided e DN
‘600T ‘[e 32 uosuIqoy

Buial] ayes :7 urewoq

,eA8oj0jouyom

Mau jo Juswdojaasp
ay2 ul uonedidnaed
J9SN [BRUSWSP YIM
9|doad Joy Supjjem
ojes 3unuoddng

s N ‘€10C

‘sauu| pue aqedd}
seSauswLIredwi
SAIUSOD YIM
S[eNpIAIpUI 10}
Suipuijkem Joopul
SNOWOUOINY/ 4, UBMIB]
‘010T e 3@ Sueyd

ocAPn3s 10|1d & :s921ASp
SAIISISSE 9Iqow

3uisn Aq aseasip

s Jawidyz|y 1es9pow
01 pjiw Yyam sjudpyed
ul uopeIudLIo

Jeneds snowouoiny
s AUBLLIDD)

‘Y 10T ‘|& 30 ezUE]

869

submit your manuscript

Clinical Interventions in Aging 2018:13

Dove



Dove

Holthe et al

JuswdojaArsp

33 JO 2Ie1S B3 Wo.y
$O4 Pu® sQ/IDW

JO JUSWISA|OAUI
223.Ip YaM ‘s91pms

VIN A
'sanIAnoe a|qekolus

Ip uewnH

wuopad 01 sq
/IDW 8unuoddns

eIsu| "sdais Auew oo

pey ya1ym ‘Buijelp Joy 1dedxa
‘asn 01 Aseg ‘ajeluidoudde
9J9M sUO0NINQ JO JaqWINU

*f1ayes jo s3uljaay
pue ‘saniAnde

Ajrep 90'3U0d
[e120s ‘Auowsw ul
1u0ddns Joy ‘usauds

‘slapulwiad

Sui
‘lo.nuod dwe)

1p 2anmoid

‘olpeJ ‘Jdepusjed
920)2 ‘89

BUAWIP
pliw yam suos.ad
Suljlemp-Alunwwod
10} 9DIASP dANSISSE
51U0.IID3D MU

2J4mny 1oy udisap ‘921AJ9S BUlag-||loM pue ‘U33.3s Jo AIANDISUDS S)oaM g—¢ yonon adkioroud ‘sJ03BMDE pUe ® Jo AIIqeS) 4y
Aioredpnaed Jasn e J0 10jWod € st pue azis ‘AjoAnisod Ajigesn 531 ppaYy B JO SSaUI|puLly SJOSUDS YUM SpueIaYIBN Y|
PUSWIWOD3. sJoyIny 9IS Aew WR1sAg paied sO4 pue sq/|IDIW [eauswisadxy | u+a J9sN 91BN[EAS O | U33.2s Yono | 2107 ‘B 39 puejid}y
asn o1 o|dwis
SJ9M $9DBLI9IUI [0.J3U0D
'sswoy ay3 ul 93eJ39ul 03
Ased pue 9|qISIAul ISOW[E awoy
249M Aays asnedaq AjpAanisod e f19)BS 210WoO.y
S3NPOW [EIUSWIUOIAUD 3Y) awoy 18 q/IDI
paspnl sH4 ‘ASojouyda1 ayy Ul sanIANDe Ajlep
[ern SuipJeday saidojouydan pue ‘A1ajes ‘smeas o Apnas oseo e
a3 ur Supedipped JO 9sn pue uone|eIsul Jo ya[eay Jonuow :9SBISIP S JoWIdYZ|Y
Joj} [eauawepuny [eondayjs auam yeas pue Ajsnonunuod yam sauaned
sem sal3ojouydal sD4 ‘SA/IDI [B12A3S 01 ‘uoneNWns Joy saidojouydan
Jo u8isap ur D4 'sQ/IDIW Sulioliuow ul aAnjuSos pue SAIBAOUUI YIIM
pue /DI Jo 3|qEI[94 PUE SANDIYD 3I9M ‘aamsod [euos.ad pauIquIOd 3DIAIDS
JUSWISA|OAU| "JBIS V/N Anusip uewny swasAs [ed180j0uyd9l ‘sdoopano Aseidiwop 3ujudissp
pue ‘>4 ‘a/IDW pue 2duew.opiad ay] 'sad/IDW o} a.4ed jo uonez||edo| (999317) weisAs ur yoeoudde Suia|
Joj 700 01 pI| Jeuonednao nb aaro.adwi 03 [enusiod V/N uoneinp ‘ulioliuow Joop Josuas 1IewWs po3sIsse Jualquie
2ouewL.IoRd ~100) @duBYUS JO Yaim ‘@anisod aainb se 1591 p|ay ‘uolysnd Jreyd pue [euonduUN}-NINW UY s AIB3] ‘S10T
a4ed paroadw) urelulew o3 swiy pazenjeas sem Aljiqesn) [eauswisadxy | yeis G| + | P39 YaM SJOMIBN| Auepiwoq ‘|e 19 oj|eAeD
awnmysiu
3ulnp [esnoJe
JO S|9A9| @2npau
V/N 01 woo.yieq
wa1sAs Jo suyauaq e1dodde Jasn disnw [ensIA 21snw 9y8y| o1 sy3y|
SSOsSE 01 Papaau sl pue ‘saunidid QuawaSeurw :sa18ojouyda pasuanbas
UOIEPI[EA J3SN-pUD V/N Anugip uewny Y31 249Mm suonduNy |nyasn JUSI3YIP JO 3sn pue ‘apIspaq
Jaying -swoy e pue 2ouew.iopiad 150 "sq/IDW pue ojdoad Yam /IO Aq sa3ew :S91A159)1] paasisse
3uiAl Bujureasns ul JeuonednaoQ Jap|o Joj areludouadde 3upsisse pue pue oipne 3ulpaau sJasn Joy
10128} Ao)] ® 9q Aew -9]doad Japjo oy punoj SEM pue s pue spjoyasnoy Sulioyuow Aq :A3ojouydan A3ojouyda3 aJed
A3ojouyday yum 70 aseaJtdul 01 sA/IDW 10} A|1i01deysies G uiskep 7| awoy 3e A194es aJed paziwndo  pasiwndo SIN 4 N
510108} djslu SuiSeue], wie swaisAs Ty KJI9A pdjIOM WRISAS SIY ] ‘leauswiriadxgy | S+ aowoud o] -y3IN 410 ‘|e 3@ oasn3ny
Ausip uewny (yerssod
pue ‘@duew.iojsad 1LV 03 + d/idW) 913 ‘@402s
adpydead leuonyednooo UOoIJUIAIRIUL Suipaodoe syuedppaed A8ojouyda A8ojouyday 1V ‘A13unod
40y suonedijduwiy ‘700 uo j3oedwj Aypqeydsosoe/fyijiqesn Jo uoneing udissg Jo JaquinN Jo asoding joadA) ‘aeak ‘doyny

(ponunuod) € sjqe L

Clinical Interventions in Aging 2018:13

submit your manuscript

870

Dove



Technology for older adults with MCI and dementia

Dove

(panunuo))

Ajjiqerjpa pue
Aijigess jo pJepuels
s|qeadedoe ue s1esw

A3ojouydal ay3 usym
paw.iopiad aq Ajuo
P|nNoys sadIAap jo
UONEN|BAT "SSaU|NJasN
pue ssauljpuaLy

J9sn jJo uonenjeAs
pue saiSojouydal
Mau jo udisap aya

ur 2ed a3 Q/IDW
YIIm sJIasn pua
puswiwodau Ay |
*24nny 3y Joy
juswdojaAsp |njasn
B B119S0Y punoy
syuedpnued ||y

aseyd
uonejuawa|dwisad
B sisiy) se /N

V/N Anusip uewny
pue 2cuew.o)iad
[euonednao
‘9ouaredwod

Jo s3uijaay pue
‘Awouoine “10D
uo saJnseswasod
pue -aud usamiaq
RERIVENEIT )
JuedIusis oN

V/N

BJ9WED 34 s3ule3y

aAnedau pey D4 pue q/IDIW
ISO|\| °||B 3B |NJSSOIS J0U SEM
sJosuas Jo acuasa.d aya pres
SA/IDW 01 "pueas.spun o3
pJey 001 WwalsAs 3y puly
sA/IDW § Kjiqeadsdde Jasn)
‘swajqo.d [ed1uyda1 01 Suimo
MO| P9)B. SEM SSSUI|PUSLY
195 "sa4a jo Jied eaIxa ue
pue 3ul|99) Jojes & paJayo
©11950Y B3 3|9} SO €
‘swajqoud [ed1uyda) jo a1ds
Ul |njasn AJaA se ©119s0Yy
pa3ed s4 6 PUB SA/IDW 01
1oedw) pue ssauljpualy

J9sn ‘ssaujnyasn Jo Sunso |
A3ojouyda1 jo Ajigeadasoe

9SE3.DUI PUE SN[EA PPE P|NOM

ss920.d juswdojeAsp aya ul
$J9sN SUIA|OAUI JBY2 pOWINSSE
Aay] ‘susened dass pue
‘sanAnde Sujwiopad
‘8una|io ‘saupipaw
‘uonranu sejnonJed ul
9say3iy 3uiuonsuny ui
sa3ueyd 10919p 01 SJOIABYDq
Jo uloluow padjuel
s1adxa epuswaq 1say3iy
Jepuajes pue 9ioddns
uonediAeu ‘Aduadiswa jo
ased ul djpy pasjued s

pue sq/|DIW "2uswdojeasp
3npoud ul (s ‘D4 ‘Q/IDW)
saAndadsaad Jasn Jusuayip
21e313S9AUI O3 3|qEN[BA

V/N @>ueadadoe
Jasn) Buikjsiesun sem
wia3sAs [ed21UYd31 Y3 Jo

syauow g
01 SYPaMm ¢
wouJj s[en pjey
Yam ‘Apms
uonen|eAs
aAneJo|dxg

syauow G|
J9A0 pa.Indd0
uond3||0d
eye(] -oseyd
Bulum-auy
pue ‘(dn->pow
yaim) aseyd
ugisap ‘oseyd
auswdojarsp
|eniul :saseyd
92.y3 3ulnp
suonelNsuod
149dxs pue
SMIIAIRIUI
paJn3dn.ais
-lwes

‘sdoys>uoAp

L1 10T

9€ + 1

4 40} 2.4ed
JO UBpING dA3IRY
swoy e g/IDW
Joy A&1oyes syowoud
pue Joljuow o |

swoyie 4/IDW
u1 @>uapuadapul
140ddns o]

swoy
12 L19)es pue SulAl|
KepAians yum
3uidod ajowouy

w1sAs
9DUE||IDAINS
snowouolne
papuaeun pue
‘waisAs a8uawg
(MON>DO0D)
JojeSiaeu Aep
‘(emesoy)
wa1sAs swoy

Je|npoy

(en19s0y)

239 ‘uonedipaw
‘daa|s ‘uoniinu
Suriojiuow oy
walsAs sawoy
Jejnpow
3uidojaasp ul
uopnedidnJaed
J9sn

s3uiusem Aajes
pue ‘uonesiAeu
Joopino ‘||ed>
Aouagiawa
‘Supndwoud
asimdais jser

,32rdw

pue ssaujnjosn
‘SSaUI|pUSLY-JasN
ay3 Buriojdxs

:9Jed BIUSWSP 10}
wasAs eNsoy
9|qezijeuos.ad
IUOUIIDID BY ] ey
SpUBlJaYIaN| 3y L
‘910T ‘e 39 junieyH

«39loud

eNasoy ueadoung
a3 :swa|qoud
9ARIUS0D 9U3A3S O3
pPliw yum ajdoad .oy
A3ojouyda3 aAnsIsse
Jo ugIsap a3 ul suasn
pua jo uonedidnuey
sokk SPUBIBYISN 9y |
‘¥10T ‘[e 32 pue|idy

871

submit your manuscript

Clinical Interventions in Aging 2018:13

Dove



Dove

Holthe et al

uone|os!
[e1>0s 01 pes| Aew ash 10qo.
JeY) Pa.Ed) SWOS 128IU0D
pue 25uasa.d uewny Joy

Swoy e 3ulAl
a3euew 01 synpe
Japjo 1ioddns
p|no> 3eY3 30q0.
e dojaAsp 01 swiy
‘diysuoiuedwod
pue ‘@due||IdAINS
910Wal

2530qou
SAIISISSE UB PJBMO)
Juaw.redwi aAnRuSod

paau ay3 paziseydws 9 ‘djay Sl yum ‘BuduaIRUOd 1uoddns pue pllw YaIMm s3jnpe
Pa3u 0] SaA[ISWAY3 J9PISUOd SM3IAIRIUI 09pIA ‘Buipuy SJUDAD JnOqE Japjo jo suondadiad
$10qOJ ddBIqWID J0U pIp A3y SIA[aSWAY J0) ‘S[enpIAIpul -123(qo ‘Japulwal a/IDW pulwa. pue sspmnie
03 ApeaJ wass 10U |Nyasn se $10qO. PaJapISuUod S Yaum a/DW S1 juswaulodde pue 01 A3ojouyd= Y] sy DOURIY
op ajdoad Jsp|O V/N SA/IDIN 0T @Y1 Jo suoN dnous snaoq pue /1D § JUSAS YIIM $10q0Yy 10qoy ‘9107 ‘I8 3@ NAA
uolsn|puod 3123foud
Juawade|d Jaye waisAs ayy doay 01 asnoy ul uondaIp
swoy 3uisanu ul asoyp e ‘y3iy :Ajiqeadedde uoned0| pue ‘paq

pa3jnsaJ satinfui Jasn) “(paysies A1aA = G ‘||e SaAed| (/|IDIA Uaym (cW91sAs Sulioyuow
W3IU yum sq/IDIN e paysnes 1ou = () 153NO WIe[E pUE ‘9J10A swmysiu e 3uisn
JO %0€ "POPIOAE d.e UO G puUE § US9MISq pared %91 & saplaoad SJ0Op 11X pue Aq enuswap yam
salnlul 3y3iu j1 swoy SBM UONDRYSIIBS S "PIpUD JOSUS "SIIXd Paq uo sJosuas suos.ad ul s3USAS
e Ja3uo)| Ae3s ued 199lo4d a3 423ye WISAS syuow 7| LT+ [T Yam papuaiieun pue Yam wiaashs awMmy3iu snouaduep
sQ/IDW oddns a3 asn 031 panunRuUod SO ‘Apnas dnoJg |oauod sarnful swnaydiu Surioyuow 3UPNPaY 4w VSN
D4 se jueriodw) V/N *3]qe1jaJ A|YSiy sem wisAg |oJ3uod—ase) pUe 97 + 9¢ uaraud o] W3IN ‘600T ‘|& 39 amoy

SUONEBAI9SqO 9DUE||IDAINS

pUE SM3IAIRIUL awoy ‘auoyd

UM uonen|eA 3|igow ‘Sdo

paJuayaud auam sq/IDIN ‘syauowl G/ = £1010919p ||&}

AQ UONEBAIIE O |0JIUOD uonednaed D4 Joy ‘spie Auowaw

9ANOE aJinbau j0u pip JeY a3euoAy 2.ed JO UapJnq ‘SJapuIWal
s921A9p dAIssed :Ajigeadanoe ‘syauow § | JA91[9Y "dwoy e ‘swiefe ‘89 T TETITET )
D4 Jasn) a8eJaAE UO sypuow g pue | UdaMIaq K1ajes s1owouy ‘Qwoy e yaim ajdoad jo sawoy
u| $$9.3S padnpau ‘awoy e Suiers uonedidnJey ‘sapuadowa saiojouydan a1 Joj saidojouydan
puE >Jomiau aJed 8uojoud pjnod sq/IDIW "SM3IAJIIUI 12919p ‘Adowdw suoje-puels Surioluow pue
[e120s ay1 paroadwi 'SQ/IDIA Ul uoisnjuod paJnaNs-iwas 1SISSE ‘SYSI Aiajes Kiayes ., pueuly
A8ojouydas ay | V/N pasned 1ysSi| SANISUSS-UONO|. ‘uUonUIAINUIRIY ST+ ST juansud o] JUBIBYIP 6T ‘010T ‘[& 39 usuodjiry

Ausip uewny (yerssod

pue ‘@duew.iojsad + A/IDW) 913 ‘@402s
adpydead leuonyednooo UOoIJUIAIRIUL syuedppaed A8ojouyda A8ojouyday 1V ‘A13unod
40} suonyedijdwy ‘700 uo j3oedwj Aypqeydsosoe/fyijiqesn Jo uoneing Jo JaquinN Jo asoding joadA) ‘aeak ‘doyny

(ponunuod) € sjqe L

Clinical Interventions in Aging 2018:13

submit your manuscript

872

Dove



Technology for older adults with MCI and dementia

Dove

(panunuo))

s|eos

umo uo suopndaduad
UMO s _4asn apnaul
IsnW Jasn yoes

01 uopezIWoIsND
'3sN |NyssaNS

Joy quersodwi si
A3ojouydal aAnsIssE
0 |043U0d Ul

3ulag "Aep umo jo
]0J3U0D sasea.du|

100
J19y) aseaudul pue
awn aJeds wayy a3
P|nod aulydew € Jeyy
pawnsse s ‘s
JIDIN Ueya sulysew
ay1 pJemoa aAnIsod
2JOW UM $D4

V/N

V/N

Aupiqeadadoe

SNYI pPUE |OIUOD JO ASUDS
S9SN $3SBAUDUI IXDIUOD
s49sn ay3 oul sy A[ises
1242 A80j0UYyd9) :9durIdeddE
J3s() 'sadlAIs 1u0ddns
/424MIDBJNUBW YIIM IDBIUOD
2.nsud pue 9|qel|aJ 99 Ishw
UOo[IEdIUNWIWOD jIqow

pue 19uJ31u| "sa1Sojouyda
ay1 una djay pue sAnde

9q IsNW sD4 Jfser e

Japuly pjnod suonnq

Jo uonouny pue udisaq
'ssa.3s Juasaadau pjnod

PUE 10| & P3LIBA SISpUIWS.
pazijeuos.ad Jo SSaUSANIAYT
"Inyasn 24am saSessaw Jo
uonnadau pue ‘9de|d sauo ui
‘UOIBWLIOJUI 3|qISIA JUBISUOD

sai8ojouydan

9.J8d3|3) M3l JO uondnpo.Jjul
oY1 01 aAndedal aue s
pUe sQ/|DIA 38Y3 92USPIAD
SWOS PaMoys sI|nsau dy |
"A/IDW 4o} Burres ur djay
40} poau paludp s "SISO
33 SEM UJ3DOUOD uowwod

V "UMO J13y3 uo padeuew
Ja3uoj ou Aaya yi djpy jo

9q p|nod aulydew siyl pres
Auel "uosiad Jayroue jo
2ouasaud ayy pauuajeud Aoy
‘3 UM SWoy ay3 ul auoje
3] I BJBS |99 10U p|NOM
Aay anq ‘sased Aouagiaws
ul jnydjay °q 03 sulydeWw

aya paiodau sq/IDIW

sjauow 9

Jo spouad ¢
‘A3ojouyd91 Jo
JuswaJindoud
3sod syauow 9
pue ¢ pue -aud
‘SM3IAJIUIL
paJmonals
-lwag

saiojouydan
9Je23[91 dwoy
Jo adueadedde
sa1en[eAy

‘saJreuuonsanb

pue MaIAIIU|

duew.oyiad

|euonednado

14oddns o3

wie yoiym

RETSIV[VIENY)lole] o)

pue ‘suo3edo|

w9yl ‘suepusjed

RI[V[¥-RETE)

‘sauueld Aep

‘ssuoyd ajiqow

‘8o 940ddns

|edauag aAnIuS0d 4oy

ui SulAl| AepAians sa13ojouyda
¥l + ¥l 14oddns o) QANSISSY

¢ S[e08

Jasn 01 1adsad yum
ju0ddns aAniugod
Jo} A3ojouydan
aAnsIsse jo Ajiqesn
PERIVEINET: e [
USPaMmS ‘G 10T

‘[e 32 3s1AbPUI

Buial] yuapuadapul :§ urewoq

s|euolssajo.d

Peay yaim

uonedIUNWWOod

aJed33)

sJapulwa. apiroud pue

>|SE3} pPUE SISIDIDXD ‘saudIpaw

uone|nwns Supjes Jojuow

aAnudod snid ‘sapuadlaw
‘Qwoy e AI9jes 15919p 01
240ddns pue saiojouydan

0€ +79 Jojjuow o ©Jed39|93 SWoH

s Wa3sAs a.aed9e)
swoy € jo suaAISaued
J1ay3 pue syuaned
paJredwi AjpAniugod
Jo suondaduad ay |

s 92UBIS ‘S| 0T
‘|e 39 ueIqeIYd

873

submit your manuscript

Clinical Interventions in Aging 2018:13

Dove



Dove

Holthe et al

9sBasIp S JaWIBYZ|Y
Jo 99439p a1eJ9pOW
01 pliw & yum a|doad
Joj poyrsw e aq Aew
SIY] "IX3IUOD [eId0s
pue sD4 aduanjul
‘udmy ui ‘ued yaiym
‘poow sauedipn.ed
ay3 aroadwi

pue Juswadedus
A3Annoe aumdedad
Aew A3ojouyda
uondNIISUI [BGJISA
121 padsaddns eieq
s13jo

asn panupuod 4oy
[BI2NJD S| UOIBANO
's] 3 jo JuswaSeuew
SA/IDW =3.3)15ey
UBD JUSWUOIAUD
|ea1sAyd pue [epos
Bundepy d1weuip

SI 21} JUSWIUOUIAUD
—uosJad, ay )
BUSWSP

plw pue |3l jo
uoNeN[BAd [eD1UI[D B
ul payedodaodul aq
pInoys s7Qy x°|dwod
w.opiad o1 Aijige jo
JUSWISSISSY/ "SINIANDE
KepAaaas wiopiad

o3 Ajiqe Suissasse
UayM ‘s | 3 a3euew

01 Aljige ssosse

o3 juesodu si 3|

V/N Aiu3ip

uewnp "A1AnOe

sy sumdedau 03
Ayuniioddo ayy
SA/IDW Bunig

Aq @ouew.iopiad
|euonednado
panoadwi ASojouyda)
UoRINIISUI [BGIDA
2uswagedus
AyAnoe 3ulnp
SA/IDW ®43 jo

/ Ul P9AI9SQO .U9M
ssauiddey jo sadipu|
~100 panoadwi se
U235 3q UBd pooul
Jo uswaroadu)

V/N

V/N

VIN

V/N Aliqeadadde Jasn oy
[eau ul 9q Aew Inq sisAjeue
ay3 uj wuedyudis 99 01 punoy
J0u sem Alieljiwe] uoddns
se s 3 Jo juswadeurw
Ajijdwis pjnos auswuoJiAua
Jo uoneidepy ‘paLiea
Aioededs [euosaadenu)

V/N Aijigeadasoe

Jas) "aduapuadapul J1dYd
Suiso| jo pue saniARde
AepAiaas ur uoneddnaed
wouy papnpdxa Suiaq jo

ds1d 3e aue Aoy 1eya Aldwi
PINO YdIyMm ‘s3jnpe Jspjo 01
paJedwod s 3 aSeuew o)
sa8uajjeyd aJow pey sq/|IDW

poow
SSOSSE 03 sWi|i}

09pIA Apnis
[eUONBAISSGO

juedppJaed
Yoea Joj Aep |
‘woyie |13
OM) IsB9)| 38
Suideuew jo
uoneAsasqO

[eei}
jusauissasse
V.13 Buisn
syuedipnaed
I yam
MBIAIDIUI pUB
uoneAlasqO

s3npe Jap|o
14 ¥ PUE 89

s)npe Jap|o
14 Sy pue |£

3ulAeys Jo

>oeus e Sulredaud
‘89 ‘saniAnde Ajiep
w.iopiad 01 moy
9|doad pujwau o]

9oueWL.IONAd
[euonedndo jo
Aipenb ssasse o1
‘13 USSOYD-§|s E Jo
Juswadeuew pue
asn JO UonNeAIasqO

A/ID Ym asoyy
pue jusw.redw

2ANIUS0d INOYIIM
synpe Japjo Suowe
s] 3 @3euew 03
Ajpiqe aya ssedwod
pue ssasse 0|

Jaheid g4
ue pue ‘yoded
Bunoajeu-y3y
pue s|j23
-ojoyd yam
‘A3ojouyd
uonon.Iasul
[eqJaA

S9DIAIDS
auoydaj
JewoIne ‘uoJl
‘auoyd ajiqow
‘8o ‘Buidua)jeyd
JBYMBWOS pue
JUBAS[DJ DJB

YpIYMm s13

SaUIYDBW YSED
‘suandwod
‘SUDAO
SAEMO.IDIW
‘saulydBW
990> ‘89 ‘s | 3

osPOOW

pue aduew.oyiad uo
$129)J9 :S9NIANDE A|rep
a3euew 01 ASojouyda
UoMNDNIISUI-[B]IDA 3SN
ENCENTEISSEIEINy 4\
91eJ3pOW pUE pliw
UIIM SUOSIDY 4y A[BI|
‘600T ‘|& 32 luopueE

sA80jouyo™
KepAusne adeuew
qe snpe
Jap|o aduanjul

S21IslId3deIRYD
|eauswWuoJIAUD pue

AjiqerieA [enplaipu|
s UDPIMS 10T
‘e 32 A>jsmoulfely

wauswredwi
SARIUSOD INOYIIM
S)NpE Jap|o pue
Juaw.redwi aAnuS0d
p|iW JO BIIUSWSP
Yaim suosuad jo
uosiiedwod e
:A3ojouyda1 AepAiars
a3euew 01 Al|Iqy

s USPIMS “010T
‘e 39 Ajsmoulfel

adpydead
40y suonyedijduwy

£31u81p uewny
pue ‘@duew.iojsad
leuonyednooo
‘700 uo 3dedw)

Aypqeydsosoe/fyijiqesn

UOoIJUIAIRIUL
Jo uoneang

tLVIWW 03
Suipaodoe

udisaq

(yerssod
+a/idW)
syuedppaed
Jo JaquinN

A8ojouyda
jo asodung

A8ojouyday
jJoadA1

33N ‘@40ds

1VWW ‘An3unod
‘aeak ‘yoyiny

(ponunuod) € sjqe L

Clinical Interventions in Aging 2018:13

submit your manuscript

874

Dove



Technology for older adults with MCI and dementia

Dove

(panunuo))

uonoejsnes
qol yeas ‘uonoetsiul
J0 9sunod sy 3uLinp
Aydaeaely smels

9Y) s9552.paJ pue
a/INW sdomodwg

100 ppe

pue uonedIUNWWOod
Buiaoadwi Joy

|ool |nyasn e aq

ued auoydoapip

ssauiddey

Jo sudis Jead pue
poow paro.dwi
Juawadelus LAY

V/N

V/N Anugip uewny
pue 2duew.iopad
[euonednaQ "10d
10} 9|qE.IOAR) SE UDDS
SEM INOQe ||e1 01
s8uiya aaow apiroad
pUE UonREJIUNWWOD
ay1 01 Sulueaw ppe
p|no> sduipuno.uns
a3 SE ||]oMm se

J3Y10 Yoed 995

o1 s|qe 3uleg

V/N Audip uewnp
‘| Apnas ul / |[e Joy
uedyiudis Ajleonsnels
sem dduew.iopiad
parouadwi) "saniAnde
Ajrep jo aouew.iopiad
aumdedau sq/IDIW
2ioddns o3 wess
A3ojouydan diseq

Aq psaioddns
SUONINIISUI [BQUIA
'spoliad AiAnoeuou
SNSJUDA S[eLi AjIAnDe
3ulnp ssauiddey

Jo sadipul Jay3iy
pamoys a|doad

V4o | pue/yog

2dURdSIUIWR
[euonipe.y
03 paJedwod

Suiduis pue us1ysne| ‘YOUID Yyam
SNOUO.YDUAS sem JuswAolua SUOISSas
Jo uonedipul ue nwucmun_wuuw QUO-03}-auo

J9sM "UollesJaAUOd s9inuiw 07 X T

paaioddns pue ‘sedjoyd ‘et "adKro0.d
aJow ‘soidor mau papiaoad 1aded yum
3] ]JOM DUSIUIW uone.JIsuUoWIp
[euonipe.a 01 patedwod
diysuoneja. yeas/qQ/IDIW

aaoudwi pnod 19|qe |

‘dnoug snooy
‘MDIAJDIUI DUO

-031-3U0 ;| 3eg

pIE UE jo pesIsul
asn 03 uny se pajuasaud aq
pinoys auoydospiA 3eys
passaJdxa sD4 21 papasu
Aj|ead Aoy aJ0joq 31 JUBM
10U PIp SJ3s) "dJIASP dYd
YaMm AJJea 1ieas o1 Jueriodul

Sem 31 JuesW /| sdnoug snooj §

J9uad
Aep ® e aoe|d
3003 ‘pejes &
Supjew :|| Apmg
‘sswoy
siuedpnaed

e 2oe|d

5001 ‘93400
Buisedaud
Josgere

Sumas ;| Apmg
V/N ‘leauswiaadxy

JUSWUIRLINUD
pue 4ol Jo}
CRIERHVITEN]
‘Jye1s pue
Q/IDW usdamiaq
diysuoneja. pue
uoneDIuNWWod

v+ 11 aaoadwy 03
‘|1 3ed pue dcualiadxa
‘0v + 0F 92UdSIUIWR

1| Jaed ur a8e3us o]

(vouID)
sdi|> oapIA
pue dIsnw

‘sojoyd yam
U33.2s Yono |

RENCINE-E¥1:0)

PUE BUSWAP YIM
9|doad usamiaq
sdiysuonejau 2uoddns
03 J9Indwod usalds
yonoa e 3uisn 4 SN
‘010T ‘& 39 |]PIsY

UOIIEIUNWILIOD [BID0S PUE JUSWIUIEIISIUL p ulewoq

auljpug|

/ouoyd ajiqow jo

peaisul sauoydoapia

8l +9 Buieip Apdwis o)
sjuedidnJaed

JO suoneAtssqo

Jaljaed uo paseq
‘pawwrea3oud

A|lenplAlpul sem

s|eataul jo YaSuaT]
*UONIDNIISUI [BAIDIUL

IX3U Y3 paIBARdE

U2Iym quswsAow

paJaasi3ad Jeyd

||92-030yd €

‘uonon.asul ue

3ulng aakeld gd4

UB P3JBAIDE DIYyM

‘Uun joJjuod e

21l Apms
¢/ 2] Apmg

:|| pue | sa1pmg Joj}
A3ojouyd93 sweg

puewsap pue
udisap 1onpo.d
J0oj uopen|eAs
‘auoydoapia
9sn-03-Ases ue
Joy 3deduod
ageis-udisaq

Joheid ¢4
ue pue ‘yoded
3unsa|peu-1ys))
pue s||2>
-ozoyd yum
‘A3ojouyda1
uondn.Iasul
[eqUaA

IR TETITEY )

yaim ajdoad oy
suoydoapiA asn-o1
-Asea ue Suugisap
Jo ssadoud aya

ul suonnqLiIuod
S[euoissajoud pue
SIS o USPIMS
‘10T ‘e 39 uewog

1¢SORIARDE
Ajrep wiopuad
9SEASIP S JoWIdYZ|Y
91eJ9pow JIo pliw
yaim suosuad djpy o3
SUONDNIISUI [BGIDA
papie-A3ojouyds |
st AIB31 “010T

‘[ 39 luouET

875

submit your manuscript

Clinical Interventions in Aging 2018:13

Dove



Dove

Holthe et al

uoissaldxa

e |njSuluesw
J91s0) Aew Qydo
‘paeaUd Aoy e

avde 3y pm

paysnes A|nJa aJam sq/[DIW
Jay1aym 03 se ulelsadun
paurewsa. yeig Suidedus sem

QVvd® 'sA/IDW 4Aq paanou

Juswadedua

3O [9A3] 5. A/IDW
3uliojiuow uaym
sydwoud Buipiroad

,,A80jouyda
aAnsIsse Juad)|j2ul
AjedynJe 3uisn
suonedndd0o aAnea.d

ay1 yum pasesid j0u aJam sydwoud adnoead juedidnaed ERITEYTE] Ul BIUSWAP YIIM
aJam Aaya pue Y2IM 3sn 01 Aseq 9dIAdp a2 YoEa 10} SHI9M JerdynJe Aq Sunured 9ANEBAID Ul synpe Japjo Suidedug
‘avde Yyam Sunured Jo A1jaA0U INOQE JUBWIAIIIXD G X UOISsas ul Juswasedus Suige3us Joy sy BI[RAISNY
pakolua sq/IDIW V/N passaJdxa /DN Jnoy | q 9+9 a8eunodus o u33.3s Yono | ‘€107 ‘|e 39 Ana
V/N A1usip uewny
aduewW.IO)Iad
|euonednado
pue 7oQ) 4o} AjpAnsadsau
sasuodsau aAnisod ‘S399M G9 pUE ¢ J0} 21 3da)
191583 /IDIN Y3Im se paaJdusaul aq speAp g ‘aJow Jo sAep G
asnods Jipya Suidjay Aew siy| ‘saAl| Ajiep Joj uojuedwon) ay3 aday)
apew 1| pue ‘9Anisod SO payidwis pue spedp g :2oueidadde Jasn 5,9WOoY e SuIAl|
2J9M SO "awoy JuswaBe3us aAnisod "Apuspuadapul usaJds yonol (uoluedwo)) Juswedwi aAnIuS0d
e s J0j audsau pue |nj3uiuesw asn 30u pIp sA/IDIW 940 T JUSWUIELINIUD soSessaw pue INOYIIM PUE M
Jayo pue swoldwAs pa3B3I|1DR) 3 fosn ‘Aol pue uonexe|s. padjay skep pue 4ol Joq “1snw ‘sojoyd synpe Jap|o 11oddns
sLnelyd4Asdoanau 01 Ased sem pue saliows W >deq 1y3no.q | € = ueipaw uawadedua pazijeuos.ad 01 A3ojouyom
a3eurw 01 djpy Aew uojuedwo?) 1eyd Y2IYM ‘SMOYS Ua9.3s-ydno3 ‘skep /6T |njSuluesw YaIM U3.42s P9ZI|BUOSIRY i VSN
uojuedwo?) ay | 9edIpUl S)|NSaY ay1 pakolua Aiofew ay ) Joy el | | L+1L apiroud o] yono| ‘G10T ‘I& 30 suassua)
suonedidde aya yam
28e3us 01 9|qe sI q/IDIN
3y 41 |nydjaH “ssaujnydjay
JO 92.39p Swos pajed 159
ay] ‘|nydjay Apwaaaxa 3
sJeandwod 19|q.1 Jo punoj % | seataym ‘inydjay
SSBUINJISN BUIWL.ISIDP 10U ped! 3yl puUNoy s jJo
01 s[eLnn Jad.e| %EE "IS2UINUISIP JBID B 15€3U0d
puUSWWO3J sJoyany passaadxa sq/|DIW JO %81 [eos pue Aol
"310ddns [ew.oyur 01 'sD4 J0oy |nydjay aq o1 parouad swoy ped! Jo4 ‘upjiomisu 10'IU0D g BlusWap a3els
ssod2e yam 3uoje YoIym ‘Aep/saanuiw | ueys oy Suiduliq |BIDOS puUB S91IANDE |e1dos pue Ajaea yum ojdoad Aq
‘siseq 9sed-Aq-a9s8d aJow Joj Apuspuadapul aJ0joq Suluren 24NnsI3| JO 924n0s ‘Aol ‘sanianoe su9ndwod 19|q.1 Jo
B UO PaJapisuod aq 19|qe1 3Yd pasn (%€y) sainuiw O ® 9q pue 3ulAl| aJnsig| Aujiqesn 4 elfeaasny
IsnW spaau Jssn VIN SA/IDW 30 JBY Isowy ‘[eri3 Aep £ 14 1T+ 1T Ajrep ur asisse o | 40319198 ‘€10T ‘e 30 Wi
Ausip uewny (yerssod
pue ‘@duew.iojsad 1LV 03 + d/idW) 913 ‘@402s
adpydead leuonyednooo UOoIJUIAIRIUL Suipaodoe A8ojouyda A8ojouyday 1V ‘A13unod
40y suonedijduwiy 100 uo 3oedw Ayqeadasoe/fyiiqesn Jo uoneing udissg Jo JaquinN Jo asoding joadA) ‘aeak ‘doyny

(ponunuod) € sjqe L

Clinical Interventions in Aging 2018:13

submit your manuscript

876

Dove



Technology for older adults with MCI and dementia

Dove

25’UBISSp paJ3uad-Jasn ‘gD ‘uonedynuapl Adusnbauy oiped ‘q4y ‘ASojouyds | SABSISSY Yaim

UONJEYSNES JO UoNEN[BAF J3sM) 223N ‘1SIND BY Jo Ajenb “Jod aueisisse [ea3ip [euosJad ‘yd ‘o|qedijdde 10u “y/N ‘M3IASI spoyIaW paxiw dNewWIsAs 1oj [00] [esiedddy spoys|y paxily ‘1 VAW uswssassy A3ojouyda | AepAiaA] jo
Juswaseuey V] ‘enuswapausw.iedwi 9ARIuZ0d pliw (Yam uosaad) ‘q/IDIN (WR3sAS Buluonisod [qO|D) ‘SO LIa.Jed Ajiwey ‘D4 ‘sa180jouyda AepAIsAS ‘s g BulAl AjIlep JO SORIANDE ‘STQY ‘BUIAI|l PIISISSE JUSIqUIE “TyY :SUOIIRIADIQQY
“el123142 Alfenb aya Jo %Gz, ‘BlI1IID Ajenb ay3 JO 940Gy B Alljenb

Y JO %G /s BIIDIID A[BND O3 JO |84y 30W APMIS B3 :SBURI JBIS SPOYISW PaXIW = G 2ARdLIDSOP SAREINUEND = § ‘paziWopuRIUOU SAREIBUEND = ¢ !(s[eln) pajjoaluod paziwopuel sAneIRUEND = 7 9Anedenb = | :| v W :S930N

asnods yum diysuonejpu

Atowaw pue “j00 ‘Alowsw &SONINIYIP [BADLIDI
|eo1ydea3oiqoine pasueyus :adueidadde uonenwns SIUDAD Alowaw yaim uaned
Suiroadwi Joy J9sM "puegsny Jay yam 2AnIu30d pue [er>ads 1e ' ul 31| jo Aujenb pue
spoyiaw apnjaul diysuoneaa Jay pue (700) Aol 1o 'syusas ussaud usym SIUDAD 3USD3J U0}
p|noys sweago.ad 3u1aq-|jam [ed130joydAsd [e1>ads jo Alowsw sojoyd saxer Alowsw saroadwi
uone|iqeya. pIp st ‘paro.dwl s3USAD [eoiydes3oiqoane Ajleonewoine WEBDISUDS 4 N
Asowdly paroadwi 100 U934 Joy Adowsw s,q/[DW syauow | | | +1 8ol o) 1By BIDWED ‘1 10T ‘e 3@ aumoug

1sIX21U0D

awioy ay1 ul eRUAWSP

paJeadde Aq pa1daye a|doad oy

UOIIBAIIOW PUE JUSWIA|OAUI uonenwns A3ojouyaan aAnsISSE

Jo s3uljesy :2dueadadde 9AnIu3od pue 9)EN|BAd 01 dwed

sSA/IDW Jo Jasn) 'sD4 wouy eaep Ajuo Aol Joj peq! uonen|eAs [euos.ad
suope.auald auniny paieaauald adreuuonsanb ‘syuedidped 4 aAne[enb e:enuawap
Jo 3uiag-|jom 01 19|qe1 3y "aJnses|d e swes 10} $3]24> adjEem ul aAndads.ad uos.ad
uonNqLIUOd 01 ANp ay2 punoy sD4 pue sq/|DW /da3|s aroadwi o3 due 3541 Y3 SUIPIG 4y
uBWI|Y|N} JO SaNI|Iqe "uonusAJIUl aYya ulinp dure) ojweudp SiweuAp pue SpuBIaYIBN Y]
1S0| JO papulwal 2J0jwodsIp pariodad sH4 SunenjeAs Joj swres uonen|eAs/awes ‘10T ‘e 1°
[934 Aew sQ/IDIW VIN 40 SA/IDW 343 jo SuoN sfpuow 4 | c+a uolren|eAd [euos.tad YaIms|qe | Alinguayling

os329l0ud 30)1d Apms
ased & :uonel|iqeya.

V/IN uone|NWNS oL1eaS Ul

aoue1dadde Jasn "pariodau aAniudod pue ol saidojouyday

10U suojuido D4 pue Jo4 ‘sweugoud Jszjuedio sAniudo jo

UOIUSAIIUI Aa/DW APpAisod Ajiqesn uonel|iqeyad sunnouJ pue uonen|eAs

J93e IS uo pajed sisi[eidadg Yeam e SAnIUSod Ul “Jepused ‘pueOq |izeag ‘010T ‘e 3@
sauiod a3 pases.ou| V/N 92IM1 SUOISSDS SRINUIW O s{puow § | | +1 S9SID.19X3 104 Ananoe [eadig SISSy BJIDAIO 9P

877

submit your manuscript

Clinical Interventions in Aging 2018:13

Dove



Holthe et al

Dove

Number
w N

N

N

6
5 l

2007 2008 2009 2010

o

201

Figure 2 Number of papers per year.

Characteristics of included studies

The number of papers published per year varied throughout
the past decade and had a peak in 2010 with seven published
papers (Figure 2).

The 29 included papers consisted of 17 qualitative studies,
one quantitative randomized controlled trial, two quantita-
tive nonrandomized studies, seven quantitative descriptive
studies, and two mixed methods studies. The studies mostly
took place in Western countries (Figure 3), and three papers
were connected to the COGKNOW and Rosetta projects.?’>*
Another author had published more papers on the same
technology.3%!

Australia m——
Brazil mss——
Canada msssssssss
Finland s

2012 2013 2014 2015 2016 2017
Year

The reviewed papers explored several different tech-
nologies in conjunction with persons with MCI/D and their
FCs. Most of the studies took place in Europe. However,
Taiwan, Brazil, the USA, and Canada were also represented,
and all these studies contributed to greater knowledge in
the field.

Study participants

The participants in the 29 included papers were older people
with MCI or dementia, above 65 years of age. Different
terminologies described these participants: older adults
with cognitive impairment, Alzheimer’s patients, persons

FF rain Ce /1

Germany (e

The N € th e ] Ol 0

Norway mss—
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SV © 1

Taiwan m——

L K

USA
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Figure 3 Overview of papers per country 2007-2017; for papers written in collaboration with authors from other countries, only the first author’s country is counted.
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with dementia, users, care recipients, etc. In this review,
all primary participants in the target group, people with
cognitive impairment due to dementia or MCI, are called
“people/persons with MCI/D.” In total, 665 people with
dementia and 83 people with MCI had been involved in the
29 technology studies.

The FCs were named informal carer, spouse, relative,
significant other, etc. In this paper, we use the expression
FC for all. In total, 248 FCs took part in the 29 studies.

Health workers were named formal carer, nurse, thera-
pist, home-care worker, etc. We chose the term “staff™ for
all professional health personnel. In total, 55 staff members
and 23 others (older adults, dementia experts, volunteers)
had taken part in the 29 studies.

What types of technologies have been
explored with older people with MCI/D?

The first research question was to establish an overview
of the types of technologies that had been evaluated
with older adults with MCI/D and their FCs in everyday
life. After listing the technologies studied, we grouped
them into four domains according to aims and purposes:
1) safe walking indoors and outdoors; 2) safe living;
3) independent living; and 4) entertainment and social
communication.

Columns two and three of Table 3 provide an overview of
the types of technology and their purposes, and thus answer
the first research question.

Domain 1 presents six papers on technology either for

locating persons3?34

or for supporting navigation,*-*¢ or on
how to involve users in the product design of devices for
location and navigation.?” Domain 2 presents 10 papers on
technologies for enhancing safe living, with five studies
focused on monitoring systems,!*?*3¥-4 including two papers
particularly describing technology for nighttime security.
Further, one paper investigated “stand-alone” technologies to
enhance safe living,* and one study investigated user require-
ments prior to the development of a safety wristband.*!

Domain 3 presents six studies that explored possibly
improved occupational performance with the help of
technology.30-31:4245

Domain 4 presents seven studies on technologies for
entertainment and leisure. Four papers explored the use
of touch-screen tablets (iPads).?'**® One study explored
using a camera to document personal events with the
intention of reminding the person of (jogging the memory
for) recent events,* and one study used a digital board
with a touch screen for both cognitive stimulation and

jOy.SO

In general, some technologies were multifunctional and
could therefore belong to more than one domain. Seven
studies described user participation with MCI/D and their FC
to identify user requirements, as recommendations for devel-
opment of design of products (see “How users were involved
in technology development,” later in this section). Only one
study compared the user friendliness of two different strate-
gies for indoor navigation for people with MCI/D; namely,
a radio frequency identification navigation device (a device
communicating with radio frequency signals) compared with
an aerial map.*® Suijkerbuijk et al (2015) asked users with
MCI/D to evaluate their use of a dynamic lamp, which aimed
to improve sleep/wake rhythms, by answering questions play-
ing a personal evaluation game on an iPad (“Angenaam”)
(eight couples) or answering a questionnaire using a tablet
(four couples).”!

Current knowledge about the usability
and acceptability of the explored

technologies

Our second research question was about the usability and
acceptability of the technologies with regard to occupational
performance, QoL, and human dignity for independent living.
Column seven in Table 3 presents the knowledge on usability
and acceptability in the reviewed studies, while column eight
presents findings related to QoL, occupational performance,
and human dignity.

Usability and acceptability in the reviewed

studies

Many of the studies explicitly aimed to evaluate the usabil-
ity of the technologies that were explored.'®28.38:40:43.:47.49,
Cavallo et al (2015) found that perceived usability could
improve QoL for people with MCI/D and their FCs." Cav-
allo et al (2015)," Leuty et al (2013),*” and Lindqvist et al
(2015)* used the same definition as this review regarding
usability. Meiland et al (2012, p. 584) explained usability
in terms of “user friendliness” (gratifying, easy to manage),
“usefulness” (meeting the needs and desires of people with
dementia), and “effectiveness” in promoting autonomy,
coping, and QoL.? Lindqvist (2015, p. 138) operationalized
the concept of usability to include three factors: the user’s
desired goals, the hindering task according to the user, and
the chosen assistive technology.* Some researchers used
the term “user friendliness” instead of usability.?®*? Boman
etal (2014, p. 170) stated that acceptance of technology has
been associated with “the ability to maintain a certain desired

self-image of being competent.”*?
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None of the studies explicitly evaluated the acceptability of
technologies. Some studies reported degrees of acceptance in
people with MCI/D and FCs; for example, finding a device ugly
could be interpreted as being not accepted,* while experiences
of fewer worries for the person with MCI/D or spare time for
the FC* could mean that the device is accepted.

Usability and acceptability of technology

that aims to provide safe walking

Safe walking outdoors refer to the opportunity for people
with MCI/D to go for walks alone. Safe walking involves
many aspects: strategies for wayfinding, the ability to return
to the starting point, physical strength/endurance, balance,
judgment of one’s own physical capacity, vision, footwear,
the surface of the outdoor area, and surrounding character-
istics, such as woods, beaches, parks, or cities with heavy
traffic, etc. Three papers included the GPS as the subject for
technology evaluation.*>* The studies from 2009 and 2011
included a GPS localization device, whereas the study from
2017 included a wearable arm—wrist mobile safety alarm with
GPS and two-way communication, which can be used both
indoors and outdoors, 24 hours a day. GPS is a technology
mainly used for the localization of a person. One dyad case
study found that the user agreed to carry the GPS only to
reassure his wife, and he perceived the GPS as a limitation
rather than an instrument of freedom, as his wife did. The
couple stressed that the device should not be stigmatizing
but rather unnoticeable and support autonomy.*?> FC users of
GPS technology expressed fewer worries and reported that
the technology was easy to use.*® Rohne et al (2017) found
that people with MCI/D who had a mobile safety alarm were
able to stay longer at home.** Two other studies explored
navigation technologies for indoor wayfinding.>>*¢ Chang
et al (2010) tested a prototype of near-field radio frequency
identification technology, having six people with MCI/D find
their way from A to B in a hospital setting,*® and Lanza et al
(2014) compared the use of mobile navigation technology
with photographs to ordinary aerial maps for autonomous
outdoor wayfinding within a large hospital campus.’® Both
studies found that the participants with MCI/D managed
wayfinding in approximately half of the attempts. Therefore,
the evaluated technologies seemed promising, given that
repeated training sessions are available.

Usability and acceptability of technology

for safe living
Five studies explored integrated monitoring systems, also
called AAL, that aim to support independent living and

detect risks/events in the home to send alerts in case of
accidents.!*?72383 The purposes of these technologies varied
somewhat, including to “support MCI/D at home,”*’ to create
“safe environments and prevent injuries and avoid unattended
exits at night,”* and to “monitor health status, safety, and
activities of daily living”." AAL could also imply a strategy
to decrease the burden of care for FCs* and to postpone the
need for transition to a nursing home.*

The AAL systems could also offer multimodal assistive
services, with cognitive stimulation®® providing reminders to
the person with dementia about events or tasks to carry out,
and facilitating communication with family and friends.?
The AAL systems normally required internet-based com-
puters.?® None of the papers presented perceptions of these
AAL technologies from the perspective of those with
MCI/D.

One paper® presented user experiences with different
“stand-alone” technologies that are not a part of a system but
that still aim to contribute to safety at home by preventing
risks, detecting emergencies, and assisting the memory of
persons with MCI/D. Riikonen et al (2010) found that such
technologies contributed to decreased stress in FCs. People
with MCI/D seemed to accept best passive devices that did
not require active control or activation.*

Usability and acceptability of technology

for independent living

Some technologies aimed to promote independence and
autonomy by compensating for lost cognitive skills, for
example, by providing reminders via a sound, a light, and/or
a written or spoken message. Because cognitive impairments
affect occupational performance, compensatory technology
can be useful for some. Lancioni et al (2010) tested verbal
instruction technologies to remind persons with MCI/D
about the steps in a given task, and this strategy seemed
to help them recapture the performance.’’ One study pre-
sented occupational performances of self-chosen, everyday
technologies,* and found that both intrapersonal capacities
and environmental characteristics influenced the performance
of handling the technology.

Usability and acceptability of

technology for entertainment and social
communication

Six studies tested computer tablets and iPads with people
with MCI/D 2146483051 The purposes were mainly to provide
meaningful engagement?' and cognitive stimulation from
photos, music, and games.**#%> De Oliveira Assis et al (2010)
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found that 50 minutes of cognitive stimulation programs
twice a week positively influenced cognitive functioning, as
demonstrated with pre—post measures on the Mini-Mental
State Examination.® Another study used tablet computers
in art activities, which was appreciated by participants with
MCI/D. They expressed excitement about the novelty of
the device and satisfaction with the art they made.*” The
therapists, however, remained uncertain as to whether the
MCI/D participants were truly satisfied with the tablet
computers.*’

Astell et al (2010) evaluated tablets as social communi-
cation and reminiscence devices between staff and people
with MCI/D. They compared the use of tablets to traditional
reminiscence work, and found that the tablets increased the
interaction between staff and residents, empowering people
with MCI/D and redressing the status hierarchy during the
course of the interaction, as well as leading to increased job
satisfaction in staff members.?!

Tablets were also explored regarding entertainment and
joy. Kerssens et al (2015) found that the majority of seven
persons with MCI/D enjoyed the touch-screen shows, which
brought back memories and helped with relaxation and joy.
However, two of the six persons with MCI/D did not use
the touch screen independently.*® Lim et al (2013) found
in their study of 21 people with MCI/D that almost 43%
used the tablet independently for more than 10 minutes/day,
which proved to be helpful for FCs. However, 18% of the
people with MCI/D expressed a clear disinterest. The study
concluded that user needs must be considered on a case-by-
case basis, along with access to informal support.*

How users were involved in technology

development
This subsection answers the third research question: How are
users involved in the reviewed technology studies?

One major finding, represented in all 29 papers, empha-
sizes user involvement in preimplementation technology
design and development and feasibility testing. Several
studies highlighted the need to identify and confirm user
needs in older adults with MCI/D in order to develop useful
technologies, as earlier studies had mainly asked proxy
persons these questions. Potential users of the technology
include persons with MCI/D, their FCs, and staff, and they
took all part in the studies we reviewed (see column four in
Table 3).28293738414252 Some studies showed prototypes or
mock-ups of the technology in question, in order to facilitate
users’ responses on perceptions and opinions.?**! Involving
people with dementia in the process of participatory design

is feasible. This could lead to the development of devices that
are more acceptable and relevant to their needs.* According
to Cavallo et al (2015), the involvement of persons with
MCI/D and FCs in the design of technologies was funda-
mental for participation in a trial.'” Meiland et al (2014)*
and Hattink et al (2016)*” explicitly recommended user par-
ticipation in the design of new technologies and evaluation
of their user friendliness and usefulness.

The study designs for user involvement varied. The most
frequent design was the focus group. Five studies carried
out focus groups for MCI/D and four for FCs.2%37:384252 Two
studies used workshops as the method for user engagement,*!
and six studies used observation as method.?#4043-4553 Most
studies used more than one method for data collection (see
column five, Table 3).

Nine studies were experimental trials, which often started
with a workshop or focus group with MCI/D participants
and FCs/staff to identify user needs and requirements.'*2%3%
Thereafter, the same participants were invited to give their
opinions on a mock-up or prototype device installed at home,
in order to evaluate usability and acceptance. The primary
aim was to hear the voice of the MCI/D participant and to
learn about the usability of the device. Only three studies
were randomized controlled trials, with a pre—posttest design
and control group.?3¢-3

Some studies underlined the necessity of tailoring the
technology to the user’s needs and preferences.***3 Pot et al
(2012) stated that the specific problem for the person with
MCI/D and FC must be defined, in order to identify the most
appropriate solution.** During the user-needs assessment,
it is thus important to assess the user’s ability to manage
the everyday technology that they already possess and are
familiar with before any new technology is introduced.®
According to Malinowsky et al (2010), intrapersonal skills
and environmental characteristics influence performance
and management of technologies, but at the same time, the
“person—environment fit” is dynamic, ie, it will change over
time.* Adaptation of the social and physical environment
can facilitate the management of everyday technologies by
people with MCI/D.* Further, each user’s customization to
the technology always depends upon the self-perception of
his or her own goals.® If the technology was evaluated as
positive, it proved successful in improving the social (care)
network and reduced stress in FCs.*

Discussion
This review aimed to obtain an overview of the types of tech-
nologies being explored with persons with MCI/D, identifying
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the usability and acceptability of such technologies with
regard to occupational performance, QoL, and human dig-
nity, as well as to learn how user involvement of those with
MCI/D and FCs was achieved in these studies.

Types of technologies

The reviewed studies showed a wide range of technologies,
such as GPS, monitoring systems, tablets, touch-screen
computers with calendar, clock and task reminders, verbal
instruction technology, and robot technology, which we
categorized into four domains related to the purposes of
everyday living: safe walking, safe living, independent
living, and entertainment and social communication. How-
ever, the technologies within the domains may overlap. For
example, a stove timer with the purpose of safety at home
can be a “stand-alone” device or a part of AAL technologies,
with the potential to send an emergency alarm. Likewise,
a digital calendar for supporting a person’s memory may
be a separate device, as well as part of a digital structure
enhancing safety at home. Sometimes, technologies may
benefit others than the person with dementia. Gibson et al
(2016, p. 7) conducted a scoping review and found 171
types of assistive technologies, which they divided across
three areas: “assistive technology used ‘by’, ‘with,” and ‘on’
people with dementia.”* Another divide can be between
“active” and “passive” technologies,® depending on the
person with MCI/D’s role as a technology user. Lindqvist
et al (2015) stated that the person with MCI/D’s perception
of the extent to which their own goals have been achieved
must be included to assess the usability of a product or
solution.®

Usability and acceptability

Technology that is simple to use and enables a person with
reduced cognitive capacity to cope independently with
daily tasks and obligations is classified as being usable and
acceptable. The usability of technology was defined as user
friendliness, usefulness, and effectiveness,? and by the extent
to which a product can help a user to achieve a specific
goal. User-friendly technologies are thus a means to enable
older adults and people with reduced capacities to engage in
activities and participate in society, equal to other citizens.
McCreadie and Tinker (2005) found that a technical device
must address a person’s “felt need” in order to be perceived
as useful.® This is in line with Peek et al (2014, p. 242),
who found that a perceived personal need for technology
was the most frequent factor mentioned for technology use
and acceptance.*

Several authors referred to the International Organization
for Standardization’s definition of usability.!***” However,
it may be interesting to discuss usability related to utility
and identity. Ravneberg and Soderstrom (2017) stated that
usability is used synonymously with user friendliness and
easy to use/learn, while utility is the functionality of the
technology, and identity is connected to a user’s opinion of
whether the device/aid matches the user’s personal character
and reflects the person’s identity.!> These aspects may be
difficult to distinguish and will influence the acceptability of
a device. The degree to which the technology was accepted
depended upon the end users’ experiences of reliability and
stability of the technical performance of the device.”® Accept-
ability also considers whether the device matches the user’s
identity."® This may explain why users may hesitate to wear
a device (eg, GPS) in their belt or pocket. The device may
make the user feel stigmatized and result in rejection of the
device. Some older adults will perceive a technology as being
more relevant for other elderly people with more extensive
functional impairments®® and be less motivated to use it them-
selves. One major consideration is the ability and motivation
of the person with MCI/D to accept and incorporate such
technologies in their everyday living.>* A Swedish study that
found that older adults with MCI strived to downsize their
approaches toward everyday activities, owing to changing
abilities. They achieved this by using familiar technologies
in a new way, by replacing old technology with something
simpler. Sometimes they chose to stop using technology,
although they needed it, or they had a desire to update their
technology use.’” However, downsizing use of technologies
will become a challenge when the health services seek to
implement new technologies. Older adults may be reluctant
to use new technology that they not yet are familiar with.*®

However, one finding was that usability of technology
often was rated low at the beginning of the project,'” which
may be associated with late or nonadopters of technologies,
or with skepticism toward new technologies. Also, it could
be that FCs were unaware of the potential of the technolo-
gies and feared that they would not be appropriate for the
person with MCI/D. Peek et al (2016, p. 4) revealed that
older adults stated that such technologies were not neces-
sarily intended for them, but rather “for others, less healthy
older people.”®

Engaging older adults in a preimplementation study
thus risks obtaining a “prototypical result,” according to
Peek et al (2014).5° Posttrial evaluation of usability and
acceptability was more positive as users had experienced
the technologies’ potential to improve the quality of care."”
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A clinical trial allowing end users to try the technology at
home, in real-life situations, seemed to be an eye-opener by
giving older adults the opportunity to realize how technology
may, or may not, be of benefit. Therefore, clinical trials with
end users are needed to evaluate the usability and accept-
ability of technologies.

Surprisingly, less than half of the 22 reviewed studies on
technology trials reported the perceptions of the participants
with MCI/D on the usability and acceptability of the explored
technologies. The proxy opinions of FCs and staff were
mainly reported. This finding leads us to ask why the opinions
of the participants with MCI/D were so scarcely reported.

User involvement in the studies
User involvement was included in all the reviewed studies,
which involved both persons with MCI/D and their FCs or
staff. User involvement requires a bottom—up approach: that
developers and researchers assess persons’ experiences with
technology tried at home and consider those opinions when
furthering development work. The evaluation of a product or
solution with potential end users is a way of ensuring that the
device works sufficiently for the target group. Some of the
studies highlighted that the technology must be tailored to the
user in order to be useful and usable.!*#4>52 The study by Rob-
inson et al (2009) contained a three-stage user-centered design
(UCD) process involving persons with MCI/D and FCs* (UCD
was introduced by Rubin in 1994,%° as a method to explore
user needs and requirements and put the user at the center of
the design process.). Robinson et al (2009) concluded that
user engagement resulted in products that were more accept-
able and relevant to the users’ needs.*! Augusto et al (2014)
implemented technology in accordance with UCD principles,
to monitor the sleep/wake patterns in five households dealing
with persons with dementia and their FCs. Thereafter, they
developed an appropriate technological solution together. This
exploration informed improved design of user interfaces.*®
Even if it is challenging to include people with MCI/D
in a user-driven development process, it is worthwhile.*?
Meiland et al (2012) recommend a user participatory design
with direct involvement of people with MCI/D and FCs, from
the beginning of the project and through the whole process.?
McCabe and Innes (2013) stated that user engagement in
product development provided valuable inputs on how GPS
might be designed and used.’” They stated that successful
devices are those that give consideration to real-life use and
concerns from potential users.”’ In other words, developing
user-friendly interfaces, which are found to be usable and
acceptable by the end users, requires user involvement.

However, the terms “user” or “end user” might include both
persons with MCI/D and FCs in the reviewed trials. We found
it difficult to distinguish between the opinions of the person
with MCI/D and those of the FC or staff on the technologies
tried at home. Further research should investigate and report
possible discrepancies between these parts.

Finally, the duration of the intervention and the study
design influenced results on assessing usability and accept-
ability, since MCI/D usually progresses over time. Five of
the studies lasted for less than 2 months, and eight lasted
6 months or longer. In one study,* the person with dementia
and his spouse left the trial after only 1 day. No information
or training was provided prior to the trial, which in other
studies seemed to be important. For how long should people
with MCI/D try a product in order to be able to appraise it?

Attitudes toward MCI/D are changing, and nowadays
people with MCI/D are more aware of their needs and rights.
The European Dementia Working Group’s slogan, “Nothing
about us without us,”® underscores their desire for user par-
ticipation in all service planning and authorizes their expres-
sion of own needs and preferences for technological or human
support. The findings of this review clearly underscore the
value of user involvement in technology development and
clinical trials. More research is needed on what happens when
technology is introduced to people with MCI/D and their
environments, and whether technology will accommodate
the needs and wishes stated by people with MCI/D and their
FCs in a just and ethical way.

Possible biases
First, our search strategy may contain biases. We had many
search words, which were challenging to include in one
search. The search stories became long and we had to put
extra effort into screening more titles for relevance.

Most of the studies reviewed had small sample sizes, and
10 out of the 29 studies had 10 participants or fewer. This
is often criticized as a possible bias because generalization
of results is not possible. However, our aim was to explore
the width and depth of technology interventions, and small
sample sizes nevertheless provided rich data. Further, mul-
tiple publications from the same authors/projects®* 2733 may
also skew the impression of the extent of the research.

Another possible bias is the close and regular relation
between the participants and the researchers over time, as
mentioned by Browne et al (p. 719).* Since many of the
experiments had a pre—post design, and follow-up after a
period, many participant-researcher relations may have
developed beyond a neutral and formal attitude, to a more
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informal and friendly relationship. However, this is difficult
to avoid in a participatory action research approach, where
the research process relies on collaboration between the
researcher and participants.®'

One bias may be the use of the MMAT matrix for quality
assessments of the 29 eligible papers. Five team members
rated one-fifth of the papers individually, before comparing the
assessment results with another team member. If discrepancies
arose, a third team member was involved in the decision. Even
though we chose not to exclude any of the papers owing to
low quality, the quality assessment provided an overview of
the quality of the papers included in our review.

Conclusion

The research about technologies to support people with
MCI/D in everyday living seems optimistic, and a wide range
of technologies has been evaluated at home with persons
with MCI/D and their FCs. A major and representative
finding was the importance of including those with MCI/D
and their FCs in research, in order to learn about required
design features to enhance usability and acceptability. Few
studies reported findings on people with MCI/D’s perceptions
of the acceptability and usability of the technologies or on
the consequences of technology for QoL and occupational
performance. None reported the consequences of technology
use relating to human dignity.
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Purpose: Assistive technologies and digitalization of services are promoted through health
policy as key means to manage community care obligations efficiently, and to enable older
community care recipients with mild cognitive impairment (MCI) and dementia (D) to remain at
home for longer. The overall aim of this paper is to explore how community health care workers
enacted current policy on technology with home-dwelling citizens with MCI/D.

Participants and Methods: Twenty-four community health care workers participated in one of
five focus group discussions that explored their experiences and current practices with technologies
for citizens with MCI/D. Five researchers took part in the focus groups, while six researchers
collaboratively conducted an inductive, thematic analysis according to Braun & Clarke.

Results: Two main themes with sub-themes were identified: 1) Current and future potentials
of technology; i) frequently used technology, ii) cost-effectiveness and iii) “be there” for
social contact and 2) Barriers to implement technologies; i) unsystematic approaches and
contested responsibility, ii) knowledge and training and iii) technology in relation to user-
friendliness and citizen capacities.

Conclusion: This study revealed the complexity of implementing policy aims regarding
technology provision for citizens with MCI/D. By use of Lipsky’s theory on street-level
bureaucracy, we shed light on how community health care workers were situated between
policies and the everyday lives of citizens with MCI/D, and how their perceived lack of
knowledge and practical experiences influenced their exercise of professional discretion in
enacting policy on technology in community health care services. Overall, addressing
systematic technology approaches was not part of routine care, which may contribute to
inequities in provision of technologies to enhance occupational possibilities and meaningful
activities in everyday lives of citizens with MCI/D.

Trial registration: NSD project number 47996.

Keywords: older adults, community health care services, discretion, street-level bureaucracy

Introduction

Assistive technology (AT) is increasingly promoted as a means to enable indepen-
dent living in older adults, as well as reduce public health care costs. For example,
the European Union (EU) strategy for long-term care identified technologies as
a key enabler for aging in place policies and the sustainability of welfare states.'~
Seeing AT as a means of enabling older adults to age in place and has thus garnered
particular interest in the UK at a time of reduction in government funding for adult
social care departments.’
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The concept of AT has been defined as

[...] a product, equipment or device, usually electronic or
mechanical in nature, which helps people with disabilities to
maintain their independence or improve their quality of life,*

Including assisting with daily living tasks, reducing risk of
harm, and enhancing communication. In the context of demen-
tia care, focus has been on AT designed to reduce risk of harm
and improve safety. AT to support older peoples’ needs for
assistance have been categorized into four domains; for safety
and security, for coping with independent living, health tech-
nologies for assessment and treatment at home, and to support
well-being related to health conditions.

As part of the Assisted Living Project (2015-2019), which
was an interdisciplinary project on responsible innovations for
dignified lives at home for persons with mild cognitive impair-
ment or dementia, one of the work tasks was to investigate
how health care workers enacted AT to clients with MCI/
D. A systematic literature review from 2018 demonstrated
that AT has the potential to support people with MCI/D, and
a wide range of technologies (GPS, wayfinding by RFID
(radio-frequency-identification), monitoring systems and
night-time security system, multifunctional technology with
reminders, verbal instruction and easy to use telephone, as well
as touch screen tablets and camera for recollection of events)
have been evaluated in homes with people with MCI/D and
their family carers.® A major finding was the importance of
including these user groups in research in order to learn about
the required design features to enhance usability and accept-
ability. Surprisingly, very few studies reported the conse-
quences of AT use regarding quality of life, occupational
performance, or human dignity.®

The first author did a new literature search January 2020
utilizing the same search strategy as in 2016.° Interestingly,
the search revealed more published references over the last
three years (2017-2020) compared to the last decade (2007—
2017) included in the 2016 search, and resulted in 404 and
369 references, respectively. Fifteen papers were eligible for
review and the technologies reported were to some extent the
same as reported in 2018, however, more multifunctional
technologies were tried out, and newer devices like VR
(virtual reality) and videoconferencing through socially
assistive robots (SAR).

Despite various types of AT are tried out with user
groups, and despite AT having potentials to support older
people at home, current research reports a slow integration
of technology in community health care services due to
several reasons.”’'* Nilsen et al (2016) found there was

resistance towards implementation of technologies in all
groups of employees and at all organizational levels in
community health care services. This resistance was
linked to ways that implementation of technologies
might influence the stability and predictability of tasks
for community health care workers, their roles, and
group identity, as well as basic values in their care
practices.” This is in accordance with Batt-Rawden et al
(2017), who found that the technology adoption phase was
characterized by chaos and instability since many care
workers found it difficult to operate the technology
equally, and since technologies challenged patient security
and created feelings of work dissatisfaction and disempo-
werment in staff.’

The Norwegian Technology Program in Community
Health Care — NVP 2013-2016 initiated different small-
scale technology trials in 34 municipalities, in order to
kick-start implementation of welfare technologies; ie, as
electronic medicine dispensers, electronic door locks, GPS
locator technologies, digital monitoring during the night,
and alarm systems in institutions.'” The program demon-
strated economic gains regarding saved time and avoided
costs, as well as increased quality of services for the
recipient, next-of-kin, and employees.'*'® Subsequently,
results of projects linked to this program were drawn
upon to provide the basis for a national strategy for large-
scale integration of AT in community health care services.

Enacting Policies for the Promotion for
Assistive Technology Use in Community

Health Care Services

Enacting policies refers to how health care workers under-
stand their role and comply with and change their practices
in mediating an official policy. AT among citizens with
MCI/D and their caregivers can contribute not only to
independence, safety and security but also to occupational
possibilities.'* The construct of occupational possibilities
refers to ways and types of doing that come to be viewed
as ideal and possible within a specific historical context,
and that come to be promoted and made available within
that context, and thus may create meaning to everyday
living.'*

In Norway, integration of AT into community health
care services is an expressed national aim, framed as
a necessary and desired means to address the needs of an
aging population. All municipalities are legally required to
offer health care services to citizens currently staying in
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the municipality. In this paper, the concept of community
health care workers refers to health professionals and
applied services that usually are included in the commu-
nity health care services in Norway; nursing, home help
(eg, cleaning and shopping), physiotherapy, and occupa-
tional therapy. According to Norwegian Statistics, 189,520
people received community health care services in 2017,
with the majority of recipients being older adults above 65
years of age."> Additionally, a significant proportion of
these older adults have mild cognitive impairment (MCI)
or dementia (D). For example, one Norwegian study found
that the prevalence of MCI/D within recipients of home
care services counted 27.8% and 41.5%, respectively.'®

Today, Norwegian policy encourages use of AT in com-
munity health care services, under the argument of optimizing
service efficiency, flexibility, and quality, as well as anticipat-
ing being cost-effective and making older citizens more self-
sufficient.™'%'>!” The Norwegian guidelines for dementia,
a national strategy for optimal dementia care published in
2017, recommends that all municipalities assess whether or
not access to AT may enhance everyday living at home for
people with dementia, as well as relieve the burden of care for
next-of-kin.'® However, assessment of user needs in care
recipients with MCI/D is a complex matter, and may explain
studies addressing the slow technology uptake in community
health care services.® Within their role, community services
are responsible for assessing user needs and then planning,
carrying out, evaluating, and adjusting the services to be in line
with the law and regulations. The law on health personnel
states that they

shall perform the work in compliance with requirements for
professional justifiability and caring support, which can be
expected from the personnel’s qualifications, the nature of
the work and the current context. (Chapter 2, §4)"°

As such, health professionals (nurses, occupational therapists
and physiotherapists) are expected to act in accordance with
policies and evidence-based guidelines, but also to exercise
professional discretion based on their expertise and considera-
tion of the user and contextual particularities in line with what
Lipsky called street-level-bureaucrats.”’ The theory of street-
level-bureaucracy provides a means of looking at the complex-
ity of policy implementation, recognizing the role of public
workers in implementing policies within citizens’ everyday
lives aligned with laws and regulations. This theory acknowl-
edges that “authorized use of discretion” by front-line workers
is necessary to adapt policy to individual needs and
circumstances.”’ As such, Lipsky contends that street-level

workers “do” public policy in the sense that they are mediating
current policy to different citizens and using professional
discretion for adopting services to a certain citizen in
a certain situation.?° In other words, street-level bureaucrats,
such as community health care workers, are responsible for
putting public policy into action.?' Thus, given local decision-
making authority, implementations of technology and support-
ing services are organized differently in each municipality or
city district, in line with what are experienced as the most
pressing tasks and issues.”

To the best of our knowledge, there is a lack of research on
how community healthcare workers evaluate the benefit of
technology to care receivers with MCI/D and experience daily
work with technology with people with MCI/D. Thus, the
overall aim of this paper was to explore how current policy
on technology with home dwelling citizens with MCI/D was
understood and managed at the level of service provision by
community health care workers. We sought to highlight poten-
tial facilitators and barriers experienced in the enactment of
policy, as a means to inform on-going efforts to optimize the
use of technology to support home-dwelling clients with MCI/
D. With respect to the knowledge gap we are addressing, our
study contributes to understanding the enactment of technol-
ogy in community-based health services for persons with
MCI/D, as recommended by the current policy in Norway.

Participants and Methods

We chose a qualitative design in order to have access to in-
depth knowledge from community health care workers.”®
Five focus group discussions were conducted with 24 com-
munity health care workers. As semi-structured discussions
focus groups enable exploration of a width of opinions and
create opportunities for participants to adjust their opinions to
others’ reflections and statements in the group.”

We used an identical interview guide (Appendix 1) for
the five separate focus groups. Different researchers (two
men and four women) carried out the interviews in pairs:
one moderator and one co-moderator, who took notes
during the interview. The researchers were two
Ph.D. students and four experienced researchers in nur-
sing, sociology, and occupational therapy, respectively, all
holding a Ph.D. degree. All the moderators and co-
moderators met in advance to discuss and clarify how to
use the interview guide. All interviews were voice
recorded and transcribed verbatim.

To access the community health care workers, the
project manager contacted the health administration office

in the municipality and asked for approval of the project.
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The leader of the health administration office provided
names of contact persons (head nurses), who in turn con-
tributed to the recruitment of community health care work-
ers in each municipality by asking members of the staff in
person to volunteer for the focus group discussions. The
face-to-face focus group discussions took place at their
workplaces, at the end of a day shift. The participants
did not know the interviewers. Overall, 24 community
health care workers (11 nurses, two home trainers, four
physiotherapists, two occupational therapists, four home
helps, and one care worker) were recruited.

The focus group discussions were conducted between
June and September 2016 and had a pre-set time limit of
The
Norwegian, and a professional translator translated all

90 minutes. discussions were conducted in

quotations into English.

Analysis

An inductive thematic analysis was undertaken to identify
key themes guided by Braun and Clarke’s (2009) phases
for analysis to understand the data, identify patterns, and
reflect the main lines of meanings.** Analysis involved
five researchers (authors 1, 2, 3, 4, and 6) with varying
professional backgrounds. First step was to become famil-
iar with the data: All five authors separately read and re-
read the transcripts and wrote a short summary of each
transcript. Anonymous summaries were shared among the
five researchers before meeting face-to-face to discuss
understandings and to compare them for essential mean-
ings. Second, all five researchers manually and separately
noted initial codes on the transcripts. They met to compare
codes and constructed a mutual coding tree. Third, we
searched for themes: Two of the transcripts were chosen
for a more in-depth analysis, done separately by all five
authors. We identified central quotations, which we
inserted into a common matrix, with the headlines:
quote, our understanding, theme, and subtheme/candidate
theme deriving from the data (see Table 1). The last three
transcriptions were read closely and coded by authors 1, 2,
and 6. Forth, the themes were reviewed separately by the
five researchers before the research group met and dis-
cussed the themes. We used yellow stickers to highlight
themes emerging from each focus group discussion.
Thereafter, we compared findings across all groups. One
important step was to explore similarities and differences
between the groups’ answers on the same topic. The fifth
step was to define and name themes: The researchers
involved in coding had a back-and-forth process that

included mutual reflections and further discussions of find-
ings, resulting in the final form reported in this paper. The
sixth and last step was to produce the report. The first
author initiated writing the thematic findings, with all
other authors involved in on-going commentary on the
evolving writing.**

Results

This study showed wide variations in how different com-
munity health care workers talked about their experiences
and practices related to enacting policies on technologies
for supporting citizens with MCI/D. We present two main
themes with subthemes (Table 2).

Current Use and Future Potential of

Technology

Frequently Used Technology

All 24 participants expressed being familiar with frequently
used AT like the social alarm, stove timer, and automatic
calendar. Some participants also expressed potentials regard-
ing newer AT for citizens in community health care, particu-
larly in relation to aims of independent living, enhancing
coping, and optimizing everyday living and quality of life in
citizens and enhancing efficiencies in health care services.

Cost-Effectiveness

Some participants raised visions and expectations of more cost
effective, “digitalized care”, by remote health service monitor-
ing of citizens taking a pill or exercising a training program,
and expressed enthusiasm about working in such a manner:

I watched a program from Sweden about a nurse who used
Skype to keep in touch with quite a few users. To tell them
to take their medicine or measure their blood sugar level
[...]. Just one nurse looking after many users. It was
wonderful to see. One nurse can do all this, instead of
sending 20 nurses to 20 places. (Nurse FG2)

[...] You can get very big screens and have exercise programs
at home for many [citizens] at the same time. Then, training
programs could actually be offered to them every day.
Borough physios don’t usually have time to visit patients in
their homes more than once a week. [. ..] —how does that help

if you want to exercise to become stronger? (Physio FG2)

A few implied that the underlying governmental rationale
for promoting AT might be for economic reasons, rather
than actually serving to better meet the needs of aging
citizens. The cost-effectiveness of AT was often framed as
a smart solution to the goal of improving services:
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Table | Examples of Analysis Process
Quotation Our Understanding Main Themes | Subthemes
| watched a program from Sweden about a nurse who used | Enthusiastic about new telehealth Current and Cost-effectiveness
Skype to keep in touch with quite a few users. To tell them | technology that offers new ways of caring future
to take their medicine or measure their blood sugar level, and which may be more cost-effective potentials of
this and this and that. Just one nurse looking after many technology
users. It was wonderful to see. One nurse can do all this,
instead of sending 20 nurses to 20 places. Wonderful to see.
[.] you also notice things when you are there [in the client’s | Social contact vs technology Current and “To be there” for
home]. Very short of breath today, or the fridge is empty. future social contact
[...] And when talking, are things going better or worse? Is potentials of
someone lonely? You usually have to know someone to technology
know whether they are lonely. Maybe [technology is
suitable] for those who provide the service, but not so much
for those who receive it. Because | think they will want
human contact or to get activated a little. [...] So —
technology, a robot? What can you do with someone with
high degree of dementia? That | do not know.
It is very erratic. Someone can suddenly say in a report — | Routines for assessing user needs for Barriers to Unsystematic
“oh, he needs this and that, can we order it”? Then technology is erratic. implement approaches and
someone does something about it. But there are no technologies contested
procedures for doing this for all [citizens]. responsibilities

It sounds so wonderful; there is a lot in the newspapers about
them [older adults] getting help, that they can live at home
and won’t have to move to a nursing home. But it’s not true.
Even if it was, you must fight for it [to get access to AT].
I don’t get the impression that more money will be saved.
[...] the complete opposite, you will be rationalized out.

I have a strange feeling about this. (Nurse FGS5)

It is good that technology can save time, but the time saved

will not benefit the users. I get a bad feeling about this, that

technology is just to save money. (Home help FG1)

“to Be There” for Social Contact

Although there were examples of workers who trusted that

AT had the potential to provide opportunities to guide

Table 2 Overview Over Themes and Sub-Themes

Main Themes Subthemes
Current and future Frequently used technology
potentials of technology Cost-effectiveness

“To be there” for social contact

Barriers to implement Unsystematic approaches and
technologies contested responsibility
Limited knowledge and training
Technology in relation to user-

friendliness and citizens’ capacities

citizens at home from a distance, other participants were
concerned that AT would constitute threats, like loss of
social contact and the care workers’ opportunity to have
a close relation with the care recipient:

[.] you also notice things when you are there [in the
client’s home]. Very short of breath today, or the fridge
is empty. [...] And when talking, are things going better or
worse? Is someone lonely? You usually have to know
someone to know whether they are lonely.

Maybe [AT is suitable] for those who provide the service, but
not so much for those who receive it. Because I think they will
want human contact or to get activated a little. [...] So —
technology, - a robot? What can you do with someone with
high degree of dementia? That I don’t know. (Nurse FG5)

One expressed that her citizens rejected aids and AT
because they were afraid of losing contact with the health
care workers (FG4). Another anticipated that AT might
create passivity and loneliness, especially in citizens with
MCI/D, and that providing AT was “a way of robbing
them of human contact” (Nurse FGS5).

Barriers to Implement Technologies

Although the participants reported on a variety of knowledge
and potentials on implementing technology different barriers
were revealed related to; unsystematic approaches and
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contested responsibility, knowledge and training, and technol-

ogy in relation to user-friendliness and citizens capacities.

Unsystematic Approaches and Contested
Responsibility

Many participants indicated that assessing needs for tech-
nological assistance was not done in a systemic way as part
of their routine practice. The participants highlighted sev-
eral issues that bounded if and how they moved forward in
addressing AT with citizens with MCI/D. Overall, the pro-
cedures for technology assessment and implementation
seemed unsystematic and fragmented, and responsibilities
were contested. Several participants seemed to find it chal-
lenging to identify needs for technology for their citizens.
A few participants stated that procurement of AT was not
yet an integrated procedure for all citizens:

It is very erratic. Someone can suddenly say in a report —
“Oh, he needs this and that, can we order it?” Then some-
one does something about it. But there are no procedures
for doing this for all [citizens]. (Nurse FG3)

If you go to the same user every day, you become a bit
blind. It’s always been that way [in that home]. So, you
don’t think about trying other things. But, it’s a lot about
how you handle it, who has a right to it [implement AT],
who is going to pay, and there are many who don’t have
money or who would prioritize using money on it. (Nurse
FG3)

A few expressed hesitations about taking on the responsi-
bility for addressing technology in their practice. Further,
they seemed unsure whether the “application office”, the
occupational therapist, or next-of-kin should introduce
technology to the person with MCI/D.

Often, they [next-of-kin] know what the family members are
entitled to, or what they might get [from NAV]. (Nurse FG3)

The participants could refer the older person to the “appli-
cation office” or an occupational therapist for a need assess-
ment. Then a home visit could be arranged to assess user
needs and initiate provision of technical aids. After such
referrals, the home-based services divert the responsibility
to someone else, and are no longer in charge of procurement
of AT. Since the participants painted a picture of being
erratic and uncertain about addressing AT and responsibil-
ities this can be understood as unsystematic and
a fragmented responsibility for both need assessment and
provision of technologies as part of routine care.

Limited Knowledge and Training

Although many had heard about other AT than social
alarm and stove timers, they indicated that they knew too
little about potential possibilities.

There is an ocean of opportunity, and I know about 0.0%
of that ocean. (Nurse FG2)

Yes, I know you can get those floor mats, but none of ours have
them. Also, lights that turn themselves on. We’re not good at
using them. Mostly, no, not so much of it. (Nurse, FG3)

This lack of knowledge of more diverse AT could sometimes
lead participants to doubt the utility and relevance of parti-
cular AT. For example, in one municipality the dementia
team had recruited two citizens to an ongoing research pro-
ject on GPS. The focus group participants knew about the
project but knew nothing about how a GPS worked since the
community health care services and the dementia team were
two different units and never shared this knowledge.

Several of the participants said they could not recall
any specific training in the use of AT; they all felt more or
less self-taught. However, they also reported having had
frequent access to information and training courses on AT
run by the technology education center in the municipality.
Still, many participants expressed what we understood as
feelings connected to a lack of competence and uncertain-
ties regarding assessing user needs and requirements.
A few participants expressed worries about having to
learn more than needed to do a good job:

So - how much do I, professionally, need to get involved
in? [There are many] things I don’t need to use or know
anything about. It can end up being a lot, knowing every-
thing about all the equipment. (Physio FG2)

In addition to pointing to limits of current approaches to
education, participants forwarded ideas regarding how train-
ing could better support them. One participant perceived
technology training as burdensome and preferred to start by
using the technology by herself and to learn step-by-step.
When and if facing an issue, she wanted to have the oppor-
tunity to ask a “super-user” colleague. Another stated that
workplace-adjusted training courses are essential and wanted
more of this, as well as training in operating the citizens’ aids.

Technology in Relation to User-

Friendliness and Citizens’ Capacities
As mentioned earlier, participants in our study knew and
used AT like the social alarm, stove timer, and digital
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calendar for citizens with MCI/D. However, they pointed
to ways that such technology was not user friendly for
citizens with MCI/D, referencing both design features
and citizens’ competencies. For example, the stove
timer, whose purpose is to prevent fire, was reported to
cause many troubles. Usually, the stove timer is pre-set
to shut off after 30 minutes. Since boiling potatoes
normally take 40 minutes, the citizen would need to re-
set the stove to get ten more minutes of power. This re-
setting represented a cognitive challenge, since all the
buttons on the stove must point at 0 (zero) simulta-
neously to re-set the timer. Another reported issue was
citizens putting a plastic water-boiler pot on the stove.
Such events happened from time to time and had caused
fire department visits. One participant claimed that
a stove timer would not prevent improper use of the
stove, and that anything may catch fire after exposed to
high temperatures or after a certain length of time. Even
simple AT like the social alarm represented a problem
for some.

A few don’t quite understand the social alarm [...] for
example, they press the button if they need the loo. That’s
all wrong. The social alarm is for when you fall or are
very, very unwell. You should then really call an ambu-
lance and only press the button if you can’t manage it.
Some, however, think the button calls the district nurse.

Especially, those with dementia. (Home help FG 4)

Overall, according to the participants, poor user interface
for older adults with MCI/D is the major issue regarding
operating technology. Also, TV remote controls with many
tiny buttons were frequently mentioned as not user-
friendly. Being unable to operate the TV controls pre-
vented one from watching the news and other programs
for entertainment and joy. The participants agreed that new
technology was often difficult for older adults to operate,
especially for people with MCI/D, due to too many tiny
buttons, or requiring too many steps. Design of the device,
use of color contrasts, avoiding reflection from screens,
and quality of sound/speech were reported to be important
features. One explained:

Imagine being home alone all day and wanting to watch
TV or listen to the radio — and you cannot cope with the
remotes! Of course, you would become depressed! (Nurse
FG 5)

Further, the participants stated that AT might not work due
to unstable internet connections and/or lack of battery

charging. For example, one assisted living facility installed
tablets by all residents as a means of communicating
messages, informing them about the day’s menu, and
booking appointments at the hairdresser and pedicurist.
Although quite a few benefitted from the information,
Facebook, YouTube, etc., most of the residents struggled
to include their tablet in their everyday lives, which led to
extra work for the care worker, especially regarding the
updates.

The residents can’t do it themselves. 1, therefore, must
update all the tablets myself. Or they will stop working.
It’s so stupid — I understand that it’s necessary, but ... It’s
a huge amount of extra work! (Care worker FG2)

Misfits arising from how citizens’ cognitive impairments
could limit the correct use and benefit of AT, were
expressed as reducing value. Non-use or wrong use led
to uncertainty, hesitation, and the citizen feeling incompe-
tent, and more work and stress for the employee. For
example, one participant explained that a citizen had
been in hospital for a while, and after returning home

she had forgotten all about her online banking.

I have spent three days trying to help her to log in. It’s
going really badly! (Care worker FG2)

Another participant had tried to install a simple TV remote
control for a citizen with dementia. However, the citizen’s
established habit of unplugging all the sockets, TV
included, prevented her from any benefits of new AT.
The participants’ expressed frustrations regarding the lim-
its of AT and its lack of fit with citizens’ capacities also
point to the complexities of putting the plan for the inte-
gration of technologies into the homes of people with
MCI/D into action with the contexts of citizens’ lives.
Some also expressed the limits of age and cognitive
capacity of the citizens, appearing to take up potentially
negative assumptions related to desires and capacity of
citizens to use AT based on age and/or cognitive capacity.
These examples might reveal a more or less taken-for-
granted assumption about older adults, often with
a hidden devaluation of the person masked as admiration:

[...] one has an iPad [...] He uses it to read papers and
such things (laughter). (Nurse FG3)

She is quite cool, the woman who has this blog [...] she is
92 or something (yes) and she got help from her grand-
children to become a blogger (laughter). (Nurse FG1)
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Yes, she is 92, and blogs [...] She is talking about life
when being 92, just like younger bloggers. On the
national day she had one [drink] in each leg. And when
she returned from respite care, there was a bunch of
laundry on the floor, which she crawled over and had
a glass of red wine (instead). (OT FG1)

Discussion

This study aimed to explore how current policy on tech-
nology with home-dwelling citizens with MCI/D was
understood and managed at the level of service provision
by community health care workers. The findings point to
how the experiences of the community health care workers
highlight the complexities involved in attempting to
enhance everyday living for people with MCI/D by using
AT. The health care workers’ practice demonstrated that
they were bounded within current and future potentials of
technology and barriers to implementing AT successfully
for the citizens. Drawing upon Lipsky’s (1980/2005) the-
ory of street-level bureaucrats, these findings can be inter-
preted in relation to the positioning of community health
care workers as mediators of governmental policy within
citizens’ everyday lives.?’

In this perspective, the daily decisions of the commu-
nity health care workers have consequences for how the
policy is mediated; that is, whether it is taken up, adapted,
challenged, or resisted within service provision.”” The care
recipients are dependent upon and must trust in the profes-
sional workers. Thus, professionals must be worthy of that
trust, and in return they will be rewarded with status and
authority.”® Related to our findings, the community care
workers appeared to mediate the policy of integrating
technologies into community health services in different
ways. In some cases, they aligned with the policy message
that AT could be of great benefit to citizens, speaking to
the possible potentials of remote training programs and
medical counseling via Skype. However, the actual imple-
mentation of this policy message was bounded by some
concerns, such as the suspicion that AT was promoted
primarily for economic gain and was an inadequate sub-
stitution for traditional care and social contact by “being
there.” Some participants attempted to transform the pol-
icy into their current contexts of care and to individualize
technologies to each user, for example, the nurse who tried
to implement a simple remote TV-control. As shown in
other studies, a diversity of approaches towards AT was
expressed, resulting in variations in how the policy for

enhanced technology was mediated within everyday
practice.”””?” Overall, this resulted in an unsystematic
and fragmented implementation of policy, which can be
related to constraining forces that bind possibilities for
enacting the policy directives in everyday practice. Also,
the community health care workers perceived they had
inadequate knowledge about AT, leading them to be hesi-
tant in providing it to citizens. This might imply a lack of
repertoire and might influence their professional discre-
tionary work. Additionally, some community health care
workers seemed to distance themselves from responsibility
to enact policy on AT, which also shaped their professional
discretion.

The participants expressed a lack of familiarity with
different AT, exemplified in quotations like “There is an
ocean of opportunities, and I know about zero percent of
the ocean.” Enhancing competencies in working with AT
seems to be challenging but is nevertheless an important
requirement for exercising discretion. Lack of competence
is supported by a recent Norwegian survey, which found
that only four of ten municipalities plan to increase the
of their
workers.” This survey reported a slow uptake of AT in

technology competences community care
community health care services, and only three of four
municipalities had education and training for health care
workers regarding work-related technology and digital
competence. Further, six of ten health managers con-
firmed that care workers asked for such training only to
a small degree or not at all.* Our study revealed that some
participants reported having participated in training
courses about AT for people with dementia; however,
they claimed that this knowledge was seldom used in
their current practices. Pols (2017) argues that end-users
(nurses and patients) must establish knowledge and
a relation with the technology; otherwise, they often do
not know the purpose or the use and function of the
technologies.” This is an important aspect and reveals
that slow adoption can be linked to more than lack of
technological maturity or lack of integration of AT into
community health care services.*’ It could also be due to
a low understanding of the script of the device; that is,
understanding the potential of the technology and how it
might be configured to a certain user.*” Lastly, the parti-
cipants in our study reported frustrations regarding the
limits of the AT and its lack of user interface with citizens’
capacities, which points to the complexities of implement-
ing a plan for the integration of AT into the homes of
people with MCI/D and into action with the contexts of
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citizens’ lives. Small buttons, lack of contrasting colors,
and interfaces that were not user-friendly made some of
the devices less useful for citizens with MCI/D. The low
user interface of people with MCI/D leads to a larger
question of whether such technologies can actually suc-
ceed in meeting the needs of citizens with MCI/D. An
important question, according to Gibson et al (2015), is
why AT is widely promoted despite the absence of a solid
evidence base, especially if the services related to the
daily use and utility of the technologies are immature,
absent, or unstable.>!

The staff’s expressions of uncertainty and poor compe-
tence also found in this study may demonstrate slow
technology adoption.>® Rogers’ diffusion model of tech-
nology adoption explains that people usually adopt tech-
nology in accordance with personal attitudes and
interests.*® In other words, personal characteristics decide
that some health care workers may be innovators or early
adopters of technology, while others are late adopters or
even laggards.”® Dugstad et al (2019) found that imple-
mentation of digital technologies into health care services
was complex and that one important success criterion was
to expect and accept the inherent slowness.”’ Also,
McGinn et al (2011) referred to the similarities and differ-
ences between stakeholders to explain the interests and
slowness of technology adoption and stated that the unique
perspective of each user group must be taken into
consideration.”® Our study supports these findings on
slow technology adoption as well as the complexity of
enacting technology in the work context of the community
health care workers.

Within this study, findings suggest the possibility that
ageism and ableism can intersect in ways that foster taken-
for-granted assumptions in community care services that
bind when and how technologies are addressed. Ageist
attitudes are those that assume limited capacities on the
basis of age,*” while ableist attitudes convey negative and
discriminatory attitudes towards others whose bodily and
mental capacities are deemed to be impaired.*® Such atti-
tudes can shut down the possibility of moving forward
with practice approaches, including technology, based on
the assumption that older, disabled citizens neither wishes
nor are capable of engaging in such approaches. For
example, McGrath’s (2017) study on older adults with
age-related vision loss demonstrated ways in which dis-
abilities were shaped through environments that embedded
ageist and ableist rather

assumptions, than being

a “natural” outcome of impairments. In other words,

disability was socially constructed partly through the inte-
gration of ableist and ageist attitudes into practices, sys-
tems, and societal structures, such as the design of buses
and streets in ways that assume a normative level of vision
and mobility.>”

In our study, community workers sometimes expressed
that AT was neither relevant nor possible for persons with
MCI/D. The comments from the participants seemed to
imply that advanced age, combined with cognitive impair-
ment, meant that citizens would have decreased motivation,
interest, or capability to use advanced technologies. In turn,
these assumptions were employed as a rationale for not
moving forward with integrating AT into routine care. This
can contribute to reducing the citizens’ occupational possi-
bilities for performing meaningful everyday lives. The recent
report on older adults’ human rights concludes that nobody
should be exposed to discriminative conduct due to long-
term physical, mental, intellectual, or sensory impairment.*®

Methodological Considerations

The five focus group discussions provided rich data on the
“reflective-level” and the “experience-level;” in other
words, what they think and how they talk about what
they do, which can be a strength in this study.”
However, there are some limitations. First, the lack of
consistency in the professional composition of the groups,
with two focus groups having multi-professional staff
members and three having mono-professional staff mem-
bers, may have influenced the findings. Second, the lack of
consistency in the research team members who served as
moderators in the focus groups may also have led to
inconsistencies in how the focus groups were carried out,
despite the use of a common interview guide.

Alternatively, the fact that the six researchers who did
the interviews and the five participating in the analysis had
different professional and research backgrounds and pre-
understandings might strengthen the analysis process
because it shed light on the themes in various ways and
enabled rich and interesting discussions.

We asked about the participants’ perceptions of tech-
nology, being aware that this might represent a range of
technologies. This is in line with Gioia et al (2012), who
recommend not imposing prior constructs on informants as
a preferred way of understanding a term.*® Therefore, the
answers probably provided heterogeneous reflections
regarding technologies for citizens with MCI/D.

Our sample is quite small, so we cannot expect satura-
tion, which, according to Malterud et al (2016) is an
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expression appearing from Grounded Theory to decide
sufficiency of sample size. They instead propose the
expression “information power” to decide a purposeful
sample size.*® The advantage of focus groups is that they
allow the researchers to ask what the participants think and
why they think that way, helping researchers gain insight
into values and beliefs.”* Disadvantages or weaknesses of
focus groups may be that some voices are not properly
heard, or some might not dare to express their views.

Clinical Implications

The study found that AT as a support for citizens with
MCI/D is very complex and not fully integrated into
everyday practices of community health workers; rather,
it is still in its initial stages. Nevertheless, our study
suggests that citizens with MCI/D have a right, equally
with others entitled to community health care services, to
have their needs for AT support assessed.*® The incon-
sistent and unsystematic approaches in the service provi-
sion of AT may create occupational inequities,
marginalizing citizens with MCI/D from desired occupa-
tions, and thereby represent an ethical challenge.
A systematic lack of assessing eventual needs for AT
can perpetuate the silencing of this group of people and
lead to inequity and discrimination. Therefore, our study
suggests that community health workers receive organiza-
tional support and training to implement the policy, given
the boundaries that surfaced in the study. Moreover, it
supports the importance of further development of tech-
nologies that fit the needs and capacities of older adults
with MCI/D. Despite the policy on addressing and imple-
menting technology, there is still further need for
research.

Developing knowledge and competences seem of
importance as a contribution to reduce inequities and
occupational injustices; however, organization of the ser-
vices must also be considered. Organizational changes
inevitably lead to changes in street-level bureaucrats’
roles and tasks. For example, inclusion of AT will require
community health care workers to prepare for more exten-
sive collaboration with family caregivers and interdisci-
plinary teams. This is especially necessary since AT for
citizens with MCI/D are seldom stand-alone solutions but

usually a part of a safety net around the person.

Conclusion
This study reveals the complexity of enacting policy aims
regarding provision of AT for citizens with MCI/D in

enhancing meaningful everyday lives. This study shed
light on how community health care workers were situated
between current policies and the everyday lives of citizens
with MCI/D, and ways that their perceived lack of knowl-
edge and practical experiences influence their exercise of
professional discretion in community health care services.
Overall, addressing systematic approaches for procure-
ment of AT was not part of routine care, which may
contribute to inequities in implementation of AT to
enhance occupational possibilities and meaningful activ-
ities in everyday lives of citizens with MCI/D.
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Digital assistive technology has potential for supporting older adults who
depend upon community healthcare services. To boost the efficiency of
those services, technological devices are often installed for care recipients
as part of governed practice. However, the varying adoption of technology
risks widening the digital divide. In response, the Assisted Living project
engaged older adults in co-creating knowledge about users’ needs, to
guide the development of technological solutions designed to support
everyday living. This study sought to investigate how eight older adults in
an assisted living facility in Norway, aged 81-92 years, evaluated user
inclusion in a 3-year technology-oriented research project. Individual
interviews, dialogue cafés, interventions with environmental sensors, and
a final focus group discussion constituted sites for co-creation of
knowledge. Participants’ answers to standardised questionnaires and
statements during dialogue café meetings were collated into tables and
the focus group discussion was thematically analyzed, with three themes
identified: motivation for project engagement, experiencing and
understanding participation in the project, and mixed feelings towards
environmental sensors at home. The project revealed that older adults
with impairments could nevertheless meaningfully contribute opinions
about their needs. Applying a critical occupational perspective raised
awareness regarding sociocultural assumptions about older adults in
assisted living as frail and unable to participate, which may reinforce
ageist and ableist stereotypes, as well as promote occupational injustice.
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In the past decade, assistive technology has been
expected to support older adults at home, facili-
tate their independent living and safety, and con-
tribute to their ageing in place (Gramstad et al,
2014; Thordardottir et al., 2019). However,
older adults tend to adopt new technology
slowly, which risks exacerbating the potentially
serious social problem known as the digital
divide (van Dijk, 2006). After all, some older
adults gladly incorporate technology into their
daily lives, whereas others hesitate or even refuse

to do so, which reflects trends among people in
general (Rogers, 2003). There are several reasons
for late adoption of technology (Satariano et al.,
2014), including technology illiteracy, poor user-
friendliness of devices, lack of human support
and training, and economic circumstances (Lee
& Coughlin, 2015; Peek et al.,, 2014). In many
regions, the digital infrastructure, or lack thereof,
can exacerbate the delay; for example, many
places in Norway remain without 4G mobile ser-
vice and even lack Internet connections, which
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necessarily excludes some people from benefi-
tting from digital services (Aftenposten, 2018).
To address the challenge of Norway’s ageing
society, Norwegian health authorities have devel-
oped plans to integrate technology into commu-
nity healthcare services as an expressed national
aim, a desired change, and a governed action.
Amongst the effects to date, positive results
from feasibility trials for the Norwegian Pro-
gramme on Assistive Technology (2013-2015)
were put into practice in national recommen-
dations for all municipalities regarding electronic
medicine dispensers, global positioning systems
for locating lost individuals, electronic door
locks for visitors from home care services (Nor-
wegian Directorate of Health, 2015), plus alarm
systems and digital monitoring at night in nursing
homes (Norwegian Directorate of Health, 2017).
In such efforts, if the chief reason for using
technology in community healthcare services is
financial savings, then individual human needs
are liable to be neglected. Thus, the consequences
care recipients may face once technology is
implemented warrant sustained attention, as do
their living conditions (Thygesen, 2019). There-
fore, policy accommodating the technological
imperative—that what can be realised with tech-
nology should be realised—may pose unwanted
consequences for many older adults who depend
upon community healthcare services. First,
thorough consideration of users’ needs and the
individual tailoring of technology are seldom
made (Holthe et al., 2020). Second, imposing
technology as a condition for receiving commu-
nity healthcare services may challenge power
relations and autonomy. Third, the technology
imperative may also create and reproduce social
exclusion as well as widen the digital divide.
Although a wide range of technologies have
been evaluated in homes with people with mild
cognitive impairment or dementia, reports on
the consequences of using such technologies in
terms of quality of life, occupational perform-
ance, and human dignity have been scarce
(Holthe, Halvorsrud, et al., 2018). In response,
additional studies addressing user engagement
and occupational engagement in the co-creation
of knowledge are needed to clarify users’ values
and needs concerning technology. Thus, to
learn how older adults in assisted living facilities
may experience and interact with technology, we

sought to elucidate what they thought about
technology in general, whether they used tech-
nology daily, and what was important for them
to have meaningful days in assisted living.

This paper addresses the call for methodo-
logical contributions to occupational science
and focuses on a potential social problem of
neglecting older adults in assistive living facilities
as citizens with needs and opinions on digital
technology as a means of support for everyday
living; that is, “the various everyday activities
people do as individuals, in families and within
communities to occupy time and bring meaning
and purpose to life” (Asaba et al., 2016, p. 1). A
critical occupational perspective is applied to
generate insights on the residents’ daily living
and their experiences with marginalization and
occupational injustice within the context of an
assisted living. A critical approach may explore
dominant concepts and taken-for-granted ways
of thinking, reveal social and political dimen-
sions, examine socially ingrained values and
beliefs, and reflect on how things could be other-
wise (Teachman, personal communication,
March 22, 2019). In practice, we followed the
framework of Njelesani et al. (2013).

Older Adults’ Participation in
Technology Research and
Development

In the past decade, user participation in research
has increased (Romsland et al., 2019). Currently,
Norwegian policy regarding research and inno-
vation recommends engaging users in the co-
creation of knowledge, and some research grants
in Norway and many other countries even
require user engagement. The philosophical per-
spective in this paper was to implement respon-
sible research and innovation (RRI) in practice.
One major methodological request for the
Assisted Living Project (ALP) was the principle
of inclusion, being one of the four RRI principles
guiding our research. Inclusion is also a major
concern in occupational science, based on the
idea that social inclusion is both a process and
an outcome for a person, group, community,
organization, or population to participate in
their society (Whiteford & Townsend, 2011).
Social inclusion is closely related to human
rights (Whiteford & Pereira, 2012).



We planned for a participatory approach by
involving end users of the studied product or
design in defining users’ needs and challenges,
prioritising their values and goals, elaborating sol-
utions to their problems, making decisions about
user requirements and, ultimately, implementing
and practically using the product or design
(Moser & Thygesen, 2019). In the research-related
sense, engagement refers to a quality of users’
experiences characterized in terms of challenges,
positive effects, endurance, variety, novelty, inter-
activity, and perceived user control (O’Brien &
Toms, 2008). User engagement thus implies a
shift in the power relations between researchers
and subjects. For older adults, that has meant no
longer being viewed as passive receivers of services,
care, and products but as citizens on equal terms
with all other citizens and with personal needs,
hopes, and goals, all of which are important factors
to consider in planning future services (Royal
Ministry of Finance, 2013). The view that a service
user is actively involved in and an expert on their
health and life is important for individuals’
capacity to maintain or improve democratic
rights, occupational justice, emancipation, and
co-determination, as well as for adapting and
enhancing health services to better address users’
needs (Alm Andreassen, 2016; Askheim, 2016;
Whiteford & Hocking, 2012).

User engagement is also recommended
because users can contribute important expertise
about theirs and other users’ needs, especially
concerning technology interfaces, which can, in
turn, enhance technology’s usability and accept-
ability (Holthe et al., 2018a; Lee & Coughlin,
2015; McCabe & Innes, 2013; Meiland et al,
2014). Hence, the shift in perception of older
people as passive, frail recipients of care to oper-
ating as citizens and capable co-creators with
expertise is even more evident. By extension,
the shift aligns with the notion of occupational
justice, which is underpinned by the idea that
participating in various meaningful occupations
matters to one’s health. Thus, barriers to putting
ideas into practice are considered to be forms of
occupational injustice (Durocher et al., 2013).

Forms of user engagement

User participation can take three forms: user
inclusion, user involvement, and user
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engagement. For this paper, we have used the
term user engagement, which aligns with the ter-
minology of occupational therapy, especially the
term occupational engagement (Townsend &
Polatajko, 2007; Whiteford & Hocking, 2012),
meaning “to involve oneself or become occu-
pied” and “to participate in occupation”
(Houghton Mifflin Company, 2004, quoted in
Townsend & Polatajko, 2007, p. 370). Although
user engagement is an important strategy
towards facilitating dialogue, reflexivity, and
the co-creation of knowledge, it can cast users
in different roles: as sources of data (i.e., infor-
mants), as partners with researchers, and as
independent investigators in relation to
researchers as mentors (Hulatt & Lowes, 2005).
In our study, to ensure the co-creation of knowl-
edge about diverse occupations over a 3-year
period, as well as considering older adults as
experts on their own lives, we conceived user
engagement as a partnership (Clarke & Keady,
2002). Our decision follows the thinking of
Askheim (2016), who has argued that co-cre-
ation entails engaging citizens in actively taking
part in innovation processes aimed at creating
new and improved solutions for society.

Context of the study

In consultation with the municipality’s health
authority, an assisted living facility with approxi-
mately 60 residents was selected as the project
site. The ALP was designed to be an important
contribution to both the innovation of technol-
ogy in Norway, in line with the strategic priority
in Innovation in Caring (Norwegian Ministry of
Health and Care Services, 2011), and the enrich-
ment of RRI in both concept and practice.

The assisted living facility included lifetime
care dwellings for older adults not yet in need
of nursing home placements but facing signifi-
cant challenges in managing independent living
in their own homes. The dwellings were phys-
ically adapted for older people and situated in
connection to an activity centre, a canteen, and
a reception area with staff. Qualified healthcare
personnel were available around the clock. Resi-
dents could personally furnish their dwellings,
paid rent, and purchased their meals in the can-
teen. All community home care services and ser-
vices from allied health professionals (i.e.,
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Table 1. Steps, content and findings of user engagement, 2016-2019

Research-based
occupation and date

Content

Findings

Information meeting

June 2016

Individual
questionnaires
(survey)

June 2016 onwards

Dialogue cafés
26.10.16
14.12.16
06.04.17

Recruitment for the trial
intervention
06.04.17

Individual interviews
June 2016 onwards

Feasibility study
21.06.17

Deployment of
environmental sensors
August 2017 onwards

All residents in the assisted living and their next of
kin were invited to an information meeting

Socio-demographic data

Opinions on technologies with instruments (ALP
group in 2015)

RAND 12 - Health questionnaire (RAND
Corporation, USA)

MCFSI - The Mail-In Cognitive Function Screening
Instrument, Norwegian version (Michelet et al,,
2018)

HADS - Hospital Anxiety and Depression Scale
(Zigmond & Snaith, 1983)

Three café meetings with 15-20 residents

The first café sought to identify users’ needs and
challenges concerning daily living

The second café discussed technological solutions
following cartoon presentations of scenarios

The residents’ opinions created a basis for making
prototypes that were presented and appraised
in the third café

After the three dialogue cafés, the residents were
invited to take part in an intervention study that
involved testing environmental sensors at home
(Appendix 1: refer to online supplementary
material)

The eight residents were interviewed with two
standardised scales: the Canadian Occupational
Performance Measure (COPM; Law et al., 2014),
and the Everyday Technology Use Questionnaire
(ETUQ; Nygard, Rosenberg, & Kottorp, 2015)

The first feasibility deployment of sensors took
place in one of the apartments

The sensors were deployed in the seven other
apartments following a contract with each
participant regarding sensor installation
(Appendix 2: refer to online supplementary
material)

Approximately 30 residents, a few next of kin and
a few staff members met
Currently under analysis

The residents were concerned about falling,
starting fires, and burglars, and wanted
reminders that could help them to live safely
and independently

The residents were particularly interested in
technology that could provide help if they had
fallen or verbal reminders if they had left the
stove on or forgotten to turn off the coffee
machine or left the apartment with the
windows or balcony door open

8 participants (2 men, 6 women) consented to
participate in the trial. One withdrew from the
focus group discussion and one withdrew from
the final individual interview

COPM results: Indicated that the three most
meaningful activities were getting around
outside the assisted living facility, going for
walks in the neighborhood or grocery store to
run errands or visit family, a hairdresser or a
general practitioner; reading; and socializing
with family and friends outside the assisted
living facility

ETUQ results indicated the participants had and
used a wide range of devices; most frequently
used were the TV, rated as the most significant
technology by four, and the mobile phone,
which six had and two wanted

The Medical Research Council’s (MRC) framework
was used for the process evaluation

Too few power outlets created problems with
installation. Too many IP addresses competed,
which caused lost connections with servers and
created gateway errors. Some sensors tended
to fall down due to their overly small frames on
windowsills or uneven surfaces

Difficulties in addition to the feasibility study
were unreliable technology and poor wireless
connections causing extreme delays in
installing and configuring the sensors (i.e.,
server connection sometimes failed,
components could not communicate with each
other). After 2 months, all movement sensors
were repositioned to cover the desired areas of
the apartments. Loss of connection with the
server and gateway errors required resetting
the system and resulted in frequent visits by
the researchers and engineers

After 7-months the trial ended because the
technology would not function as intended

(Continued)



Table 1. Continued.
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Research-based

occupation and date Content

Findings

Focus group discussion
14.03. 2018

supplementary material)
Individual follow-up
interviews after 36
months
03.06.19
05.06.19
06.06.19

ended questions)

The eight residents were invited to a final focus
group discussion. The interview guide is
presented in Appendix 3 (refer to online

Eight residents took part in individual interviews
(the RAND-12, MCFSI and HADS and open-

Seven residents took part in an audio-recorded
discussion led by a primary researcher and a
doctoral student (TH and ET)

Data from the COPM, HADS, RAND-12 and MSCFI
were compared with 2016 and 2017 data (Table
1). Results indicated the sample was highly
stable both physically and cognitively over the
3-years

occupational therapists and physical therapists)
that residents had applied for were provided
free of charge.

This paper presents a sub-study of the ALP
conducted during a 3-year process of user
engagement in a series of research-based occu-
pations. Specifically, this study asked the ques-
tion: How did eight older adults in an assisted
living facility experience participating in a 3-
year project involving various research-based
occupations and testing environmental sensors
in their apartments for 7 months?

Method
Design

To gain in-depth knowledge about the residents’
everyday living and possible challenges in the
assisted living facility, we collected data on
their experiences with the technology trial,
their perceptions of user engagement during
the project, and their engagement in different
research-based occupations, including individ-
ual interviews, dialogue cafés, interventions
with environmental sensors, observations and
follow-up conversations, and focus group dis-
cussion (see Table 1).

Steps of the user engagement process

The ALP was approved by the Norwegian Centre
for Research Data on 16 March 2016 (application
no. 47996). Each participant received a written
invitation to voluntarily engage in each
research-based occupation, as detailed in Table
1, and each signed an informed consent before
commencing participation Appendix 1: See
online supplementary material). Data collection
lasted from June 2016 until June 2019, and all per-
sonal data were anonymized to de-identify

participants in line with the European Union’s
General Data Protection Regulation.

Description of the sensor technology
deployed

The sensors deployed in the project were wire-
lessly connected to a computerised control box
that transmitted signals to a secure server at a
commercial partner. The plan was to integrate a
push-button and loudspeaker by the entrance
door to the system such that when the resident
was ready to leave the apartment, they could
push the button to receive an audio message
(e.g., “The coffee machine is on” or “Everything
is turned off. It is OK to leave the apartment”).
We ultimately used three types of environmental
sensors: movement sensors that registered when
the resident entered or left different rooms,
power effect sensors that registered power being
used by the stove, coffee machine, TV or radio,
and magnet sensors that registered whether
doors/windows were open or closed. All sensors
were connected to the push-button and loudspea-
ker, which issued an audio message if the button
was activated. A written contract between the
researcher and the residents specified what types
of sensors each of them would have (Appendix
2: See online supplementary material). In the
trial, the developed solution targeted alerting or
reminding only the resident, not any external
partner or housekeeper. The first author visited
the participants several times during the interven-
tion to accommodate the commercial partner
responsible for installing the sensors, the control
box, and connection to a secure server.

Description of participants
The inclusion criteria were being a resident in
the assisted living facility; 65 years of age or
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Table 2. Overview of participants’ self-rated health status

Participant Age in years in RAND-12 (1-5) Self-rated Self-rated cognitive functioning HADS HADS
2017 health (MCFSI) Anxiety Depression
A 85 Good 35 0 6

B 80s Very good 4.5 2 3
c92 Very good 4 1 0

D 82 Fairly good 2 1 0

E 86 Good 1 0 0

F 88 Poor 35 3 0

G 81 Good 35 1 6

H 88 Fairly good 6 3 0

RAND-12: 1 = excellent, 2 = very good, 3 = good, 4 = fairly good, 5 = poor

MCFSI: 1 = yes, 0.5 = maybe, 0 = no. According to a Norwegian validation study, the limit for recommending an assessment of cog-
nitive functioning is 5 for self-scored responses and 7 for scores given by next of kin.

HADS: The instrument has scores for each item under Anxiety (A) and Depression (D) respectively. Number of scores: 0-7 = normal
(no anxiety/depression), 8-10 = borderline abnormal (i.e., borderline case), 11-21 = abnormal (i.e., case).

older; and able to see, hear, and follow a conver-
sation. As researchers, we sought knowledge
about everyday living in assisted living and
believed that by exploring the everyday lives
of individuals we could understand how
macro-level policy affected a group of residents,
and vice versa. In other words, we used the home
as the starting point for research on society
(Gullestad, 1989).

Our sample consisted of eight older adults
aged between 81 and 92 years. All were mobile,
although half used mobility aids. Participants
had resided at the assisted living facility from 6
months to 16 years. The participants’ self-rated
scores (baseline data from 2016) on the
RAND-12 (RAND Corporation, 2019), MCFSI
(Michelet et al., 2018; Walsh et al., 2006) and
HADS (Zigmond & Snaith, 1983) can be found
in Table 2.

Data analysis

The principal unit of analysis was the research-
based occupation of engaging with seven partici-
pants in a focus group discussion on 14 March
2018, focused on the residents’ opinions about

Table 3. Example of inductive thematic meaning condensation

participating in a 3-year technology-oriented
research project. The interview guide is pre-
sented in Appendix 3 (see online supplementary
material). Other analyses were also performed
for the research occupations: a process evalu-
ation of the feasibility study (Holthe, Casa-
grande, et al., 2018), an inductive thematic
analysis of the dialogue cafés (Lund et al., in pro-
gress), and a descriptive analysis of the individ-
ual interviews and questionnaire responses
(Halvorsrud et al., in progress).

Analysis of the focus group discussion

The analysis of the focus group transcript, con-
sisting of 78 pages, was a data-driven, inductive
thematic meaning condensation (Braun &
Clarke, 2006). All three authors read the tran-
script several times to gain an overview of its
content, after which each manually coded the
transcript independently before reconvening to
discuss the codes and emerging themes. After
the meeting, the codes agreed upon were merged
into the same document, with different colours
to highlight relationships between the codes
and themes. Examples of the analysis process
appear in Table 3.

Quotation Interpretation Sub-theme Overarching theme
“I think that this [project] is a nice Taking part in a project that can improve  Older adults Motivation for project
initiative, that it takes what can be the lives of other older adults is appreciate engagement
positive for older adults seriously. important and meaningful, especially engaging in
Because it focuses on older adults because older adults represent a projects

and what can benefit them, they
won't be forgotten so much”

“The one [sensor] under my bed was
disturbing. It blinked when | got out
of bed to go to the toilet. It came on
all of the time"

overlooked

time

The movement sensor interfered with
normal habits, and the participant did
not like the light blinking all of the

marginalized group that may be

Technology as an
occasional
burden

Mixed feelings towards
environmental
sensors at home




Findings

From the focus group discussion, we elaborated
three themes with sub-themes: 1) motivation for
project engagement with the sub-themes open-
ness to learning new things, preparing for own
old-age, participation for others’ benefit, and
appreciating being treated as a citizen; 2) experi-
encing and understanding participation in the
project with the sub-themes difficulty explaining
the project to others, treatment as guinea pigs
versus co-researchers, and commitment and
feeling of responsibility; and 3) mixed feelings
towards environmental sensors at home with
the sub-themes using technology for hope and
goals, technology as an occasional burden, and
failure of technology. The findings are supported
by illustrative participant quotes which were
translated from Norwegian to English by the
first author. The accuracy of the translations
were checked by the second and third authors
and modified as agreed by all authors.

Motivation for project participation and
engagement

The residents had different reasons for wanting
to participate in the project with environmental
sensors. One said, “We [other residents and I] are
happy about all of the research that’s done. Doing
research is good!” (P1) Most participants agreed
that they were curious about the project (P2, P4,
P5, P6, P7), and one commented that it would
have been strange to have not accepted the invi-
tation to participate (P3).

Openness to learning new things

The participants typically distinguished old
technology—familiar devices such as TVs and
telephones—from new technology such as the
tablet that they were offered as part of the
assisted living facility’s routine for providing
information to residents. Many participants
reported finding it difficult to learn how to use
the tablet:

Yes, I think everything’s new. We [older
adults such as myself] have lived through
all of the old, and it’s gone now ... Every-
thing with technology is new, yet we live
on. So, we can’t stand still. We have to
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learn what’s new. That’s important, I
think. (P7)

Other participants wanted to learn to operate
new technology but admitted struggling to do
so: “It isn’t easy to get older and to adapt to all
of these computer things....It took me quite
some time before I learned how to use it [the
tablet]” (P1).

Preparing for own old-age

In the focus group discussion, it became clear
that all participants agreed that they did not cur-
rently need environmental technology or any
other assistive technology. Nevertheless, they
were interested in learning about supportive
devices and potential solutions to their possible
future needs: “Even if I don’t have needs and
don’t need it [technology] now, the years go by,
and a person gets more impaired” (P7); to
which another participant added, “That’s just
how it is. The day will come!” (P6). Yet another
elaborated that:

I don’t need it [technology] now, because
I’'m 82 years old. However, it’s important
to be acquainted with such things and to
learn how they work. And to be prepared,
because in 10 years’ time, things may get
turned around, and 1 may really need it
[technology], so it’s important to learn
how it works. (P7)

Notably, all of the participants perceived the
environmental technology as more appropriate
for someone older and frailer than them, but
that they expected to become frailer with age.

Participation for others’ benefit

In line with preparing for possible future needs,
several participants mentioned the value of
doing good for others:

Perhaps a person has something to contrib-
ute, because he or she has lived for many,
many years and has some experience. If
that can contribute to developing new pos-
sibilities for others, then itlll be nice [for
them] ... and for oneself as well that he or
she can be useful for something. (P2)
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Appreciating being treated as a citizen

The participants agreed that they appreciated
being invited to the project and asked their
opinions on technology and everyday living:

I think that this [project] is a nice initiative,
that it takes what can be positive for older
adults seriously. Because it focuses on
older adults and what can benefit them,
they won’t be forgotten so much. (P2)

Another commented, “I think that we [older
adults such as myself] are being taken into con-
sideration. Older adults who manage on their
own are easily forgotten” (P6). To that, another
participant added, “The goals of your project
are nice, and your approach is very good. That’s
important. Plus, you show that you respect
older adults” (P5).

Experiencing and understanding
participation in the project

Difficulty explaining the project to others
Some participants expressed knowing too little
about the project, that they could not recall
what they had read on the information letter
and consent forms, and that they were largely
unable to explain the project’s purpose and
methods. Several participants agreed that the
project was complicated, and highlighted that
words and expressions used in reference to the
project were difficult to understand. One partici-
pant had even tried and failed to explain the pro-
ject to a friend. None had explained the project
and participating in it to their next of kin;
neither had their next of kin asked them about
the environmental sensors or the project. Never-
theless, all had been intrigued by the invitation
to participate and were curious to learn more:
“Most of us [older adults at the facility] wondered
what you [the researchers] were up to, so curiosity
led us to show up at the meetings, right?” (P4).

Treatment as guinea pigs versus co-
researchers

The invitation to participate cast the older adults
in the role of co-researchers in a project about
technology in assisted living. However, the par-
ticipants perceived the term co-researcher to be
flattering, even overly solemn, and joked about
it. When one asked, “Is that the politically correct

name for a guinea pig nowadays?” (P4) another
responded with laughter, “Yes, that’s the word
I've used when talking about the project!” (P7).
Another resident considered herself and the
other participants to be the objects of the
study, not active researchers. Nevertheless, they
all seemed to identify with the term co-researcher
and found that it elevated their status: “I'd rather
be a co-researcher than an old hag!l” (P6).

Commitment and feeling of responsibility
Participating in a project for nearly 3 years can
be assumed to require sustained interest and
endurance, especially when it involves frequent
visits to one’s residence from engineers and
researchers. However, the participants seemed
to agree that having guests was a pleasure: “Get-
ting a visitor? All of them [researchers and engin-
eers] were so nice!” (P6). The participants were
also permitted to call an engineer or researcher
if they had any questions, if anything was
wrong with the equipment, or if they needed to
reschedule an appointment.

The participants agreed that they liked enga-
ging in meetings and being part of a discussion
group: “I find it nice to be in a group where every-
one can talk, and everybody can have their say”
(P6). To that, others added, “Then we have to
use our brains and not just sit still and drink
coffee” (P7) and “It’s a change from our some-
what dull old-age lives!” (P5).

Mixed feelings towards environmental
sensors at home

Technology installation requires time
Although installing the environmental sensors
in each apartment took approximately 2 hours,
none of the participants complained about it.
As one commented, she and the other residents
“are used to the fact, through the years, that
repairs and things need to be done and that
people enter apartments to do work. They’re not
burglars!” (P1). Another added, “When some-
thing has to be done [fixed in the apartment],
we’re used to tolerating some noise” (P2).

Technology as an occasional burden

The movement detecting sensors resembled golf
balls and were mounted on the walls in all rooms
of the apartment and under the bed. They
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Table 4. Framework for the critical occupational perspective (Njelesani et al., 2013, p. 213)

What are the relevant sociocultural structures and processes that may mediate and constrain participants’ perspectives?*
Which occupations are seen as being preferable? How are they discussed or represented in the data?*

What appears to be understood as the preferred way to engage in occupations?

What assumptions underpin the ongoing valorisation of some occupations and the rejection of others?

What power relations are at play?*
Whose interests do the occupations serve?*
Who is privileged as participants in the occupations?

flashed every time a movement was detected.
The participants reacted differently to the blink-
ing. Some were disturbed, especially at night:
“The one [sensor] under my bed was disturbing.
It blinked when I got out of bed to go to the toilet.
It came on all of the time” (P7). Some did not
notice the blinking, whereas another reported
that the blinking was reassuring: “Then I know
that it works!” (P1). When we offered to disable
the blinking, most participants accepted;
whereas the two who declined explained that
the blinking signified the technology’s sound
functioning.

Failure of technology

Although the sensors and associated wireless
network system had been tested in the engineers’
laboratory and in private homes, they malfunc-
tioned in the assisted living facility due to the
building’s old construction with thick brick
walls and poor Wi-Fi readiness. Such failures
of technology necessitated frequent visits from
the engineers to reconfigure the sensors and
resolve gateway errors with the local server.
The participants seemed to agree that the pro-
blems were minor: “Nothing’s perfect! ... I realize
that the technology has to be adapted and experi-
mented with” (P5). Another had hoped for the
successful installation of a remote light switch
but was disappointed when the engineer failed
to make this work. On the whole, the residents
agreed that interacting with technology
demands patience and that they would consider
using the technology in the future but were cur-
rently in no hurry to embrace it.

Discussion

User engagement in research has become an
important strategy; however, there is the risk
that older adults in assisted living facilities will
be excluded from participating in research-

based occupations due to ageist attitudes and
occupational injustice. Because that risk consti-
tutes a social problem that demands attention,
we strove to engage the residents as partners in
our research project.

Our research question for the focus group
discussion was: How did older adults in assisted
living experience participating in a 3-year pro-
ject involving different research-based occu-
pations and a trial with environmental sensors
in their homes? User engagement experience is
discussed first. Thereafter, to gain a broader
understanding of our findings in response to
that question, we applied a critical occupational
perspective in viewing our results according to
the framework of Njelesani et al. (2013)
(Table 4) and selected four of the framework’s
questions, marked with an asterix in the table
(Njelesani et al., 2013). To conclude, we discuss
the importance of building a social relationship
during participatory research.

The user engagement experience

Eight of the participants engaged in several
research occupations during the 3-year study
period. Although we, as researchers, perceived
them as co-researchers, they argued that the
term co-researcher was flattering and even overly
solemn; they considered themselves to be par-
ticipants in a project without any particular
responsibilities. It remains questionable whether
they would have formed a different impression
of their role had the technology functioned as
intended, which would have granted them access
to unique experiences and likely empowered
them in their role.

Another question is whether we succeeded in
engaging the participants as partners or co-
researchers or whether they became additional
sources of data and justification for our goal of
studying user engagement. The latter possibility
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has been described as tokenistic user involvement
(Romsland et al., 2019), meaning that research
participants have no real influence because
their abilities are underestimated, their tasks
condescending, or their different backgrounds
responsible for a lack of mutual understanding
(Morrison & Dearden, 2013). The opposite of
tokenistic user engagement is meaningful
engagement, which refers to participants’ contri-
butions that are made valid and understandable
(Morrison & Dearden, 2013; Romsland et al,,
2019). Extended over 3-years, user engagement
and reciprocal communication can be under-
stood to constitute user engagement for the co-
creation of knowledge (Askheim, 2016).

In our study, which was guided by RRI prin-
ciples (Norwegian Research Council, 2015), we
strove to facilitate dialogue and co-creation of
knowledge by engaging users in a focus group
discussion and other research-based occu-
pations. The participants agreed that research
is generally important, were pleased with not
being overlooked as a social group, and appreci-
ated being able to contribute knowledge about
their lived experiences for others’ benefit. Thus,
participating in the project generally seemed
meaningful to them.

Applying a critical occupational
perspective

Anchored in occupational science, an occu-
pational perspective maintains that all humans
are occupational beings, and that health and
well-being as broad concepts closely relate to
occupation and participation (Whiteford &
Hocking, 2012). A critical occupational perspec-
tive may shed light on how occupations are
understood, which occupations are selected,
who is engaged, and what characterizes the con-
texts of those occupations (Njelesani et al,
2013). It focuses on the ways in which social
power relations form and perpetuate occu-
pational inequalities and injustices, along with
how they are socially and politically (re)pro-
duced (Laliberte Rudman, 2018). By asking criti-
cal questions about the data generated, we
challenged certain assumptions, hegemonic
practices, and ways in which power relations
influence the co-creation of knowledge.

Relevant sociocultural structures
concerning assisted living residents and
project participation

Regarding the study’s context, assisted living
facilities are places for living between a private
home and a nursing home for older adults
who have become frail and need safety, social
inclusion, and home care services. The hegemo-
nic sociocultural environment of the facility
resembled the sociocultural structure within
nursing homes, with inherited assumptions
about the roles and power relations of staff
and residents. Sociocultural processes mediated
everyday occupation and structure in the facility
and residents were expected to adapt to and
comply with the norms of assisted living
culture.

The participants perceived themselves as
autonomous citizens entitled to respect and dig-
nity despite their impairments. Invariably, they
continued to want to contribute to society.
Self-management was the most crucial occu-
pation for all of them, even though many needed
practical help with showering, shopping, or
using medical supports. That trend is evident
in the residents’ self-rated health and quality of
life (see Table 2).

Several of the residents’ quotes implied that
they felt fit regardless of age and health con-
ditions. One 82-year-old participant reported
wanting to prepare for old age with the expec-
tation that in 10 years’ time “things may get
turned around, and I may really need it [technol-
ogy]”; therefore, she was motivated to learn
about technology now. Many participants
expressed striving to keep pace with modern
times and wanting to learn how to operate new
technology in order to participate in society.
Such notions align with recent policies on ageing
that have introduced terminology such as
healthy ageing (World Health Organization,
2019), productive ageing (Laliberte Rudman,
2016) and successful ageing (Baltes & Baltes,
1993). Such policies belong to a new trend of
thinking, embedded in neo-liberalism, which
holds all citizens responsible for staying active
and healthy, engaging in productive work (Lali-
berte Rudman, 2016), staying autonomous and
empowered, and maintaining a positive sense
of self (Baltes & Baltes, 1993).



Which occupations were seen as being
preferable? How were they discussed or
represented in the data?

Participating in research-based occupations
seemed to be meaningful to the residents and
thus preferred. One underscored that preference
by saying, “Being part of a group that discussed
something important and getting to use our
brains was far more stimulating than just sitting
together drinking coffee”.

What power relations were at play?

Although researcher—participant relations may
vary from project to project, we intended to
engage the residents as users in different
research-based occupations in response to the
project agenda’s needs and RRI principles (Nor-
wegian Research Council, 2015). According to
Farias et al. (2019), it is important to reflect on
the power relations in a study before, during,
and after it is conducted, and researchers should
strive to facilitate user engagement throughout
their studies.

The participants were important stakeholders
throughout the project, albeit in varying
relations of power with us as researchers. During
recruitment, the residents exercised power by
deciding whether and when to consent to par-
ticipation. During the project itself, however,
we exercised the most power by controlling the
frequency of the occupations, which the resi-
dents wusually accommodated. The power
relations in the occupations also generally
favored us as researchers.

Whose interests did the occupations serve?
The research-based occupations foremost
served us as researchers, for we needed data to
document and explain our findings to the pro-
ject’s funders. Indeed, older adults often are
marginalised and excluded from research and
development projects due to presumptions
that they are frail and cannot meaningfully par-
ticipate in research (Morrison & Dearden,
2013). The older adults’ participation in our
study challenges those assumptions embedded
in ageist and ableist rhetoric often hidden in
society.
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Social relations are more important than
technology

The participants seemed to agree that the tech-
nological failures were a pity and that patience
is typically required with technologies, which
are generally perceived as being sophisticated,
if not also complicated. Even so, the participants
trusted that we would ultimately succeed in our
work. The participants also appreciated being
asked about their opinions and felt committed
to continuing to participate in the project, even
when the technology failed and required far
more visits than planned. The latter was not a
burden, as we had expected; on the contrary,
the residents appreciated our visits, which they
viewed as offering respite from their boredom.
None of the participants withdrew from the pro-
ject even if the technology failed. Their chief
interest was forming social relations with us as
researchers and, due to the malfunctioning of
the technology, the engineers and researchers
who often had to visit their apartments. Such
visits became revitalising events during dull
days or weeks at the assisted living facility.

Strengths and limitations

Despite having impairments, the participants in
our 3-year longitudinal study were able to con-
tribute their opinions and reflections about the
various research-based occupations in which
they engaged. Although user engagement in
research can be time-consuming, our longitudi-
nal design enabled us to communicate with the
participants over time, which facilitated mean-
ingful engagement and positive social relations.
Such close relationships may face criticism for
risking bias in the data; however, in participatory
research, researchers have to be a part of the dia-
logue in order to enable an egalitarian co-cre-
ation of knowledge that reflects reality
(Bakhtin, 1981), as well as taking a reciprocal
exchange of assumptions and ideas into con-
sideration (Frank, 2005).

Our study’s limitations included that the
technology failed, which required multiple visits
and revisits to participants’ apartments.
Although we anticipated that such nuisances
might become a burden for the residents, they
were typically pleased to have visitors and
expressed that they did not urgently need the
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technology anyway. Another limitation was the
small sample size of eight residents. This may
be a consequence of the recruitment strategy,
and the house-keepers’ time and ability to ident-
ify residents and motivate volunteers for project
participation.

Study implications and further research

Older adults in assisted living are important sta-
keholders in research concerning them as a user
group. As a case in point, the residents were
interested in learning about technology, what
technology could become of interest to them
later in the lives, and what technology might
appeal to other older adults. Every citizen should
be engaged in the process of implementing tech-
nology that is relevant in their life. It is impor-
tant to assess personal preferences and needs
as well as perform on-site acceptance tests before
installing new technology, as revealed in our
study. Furthermore, when technology is
implemented, it is important that all stake-
holders involved in the person’s daily living—
the head nurse, community healthcare workers,
next of kin and even cleaning staff—know
about the technology’s existence in the apart-
ment, its purposes, how it functions, and how
it can be reset when necessary.

Technology has to inspire collaboration,
safety, and coping as well as avoid creating digi-
tal gaps and unequal power relations. In that
light, it indeed matters what terms and
expressions are used if technology is to become
familiar and incorporated into one’s everyday
life. Further research may consider the values
of technology for the residents, to generate
insights regarding usability and useworthiness
of the technology (Krantz, 2012), as well as the
participants’ opinions on the activities in ques-
tion as doable and doworthy (Krantz, 2012).
However, since the technology in our study
failed, we were never in a position to address
these issues.

Conclusion

Older adults in assisted living facilities may
easily be excluded from user engagement in ser-
vice development and research-related occu-
pations. The co-creation of knowledge in our

sub-study of the ALP suggests that older adults
in assisted living, despite being impaired in
some way, were able to meaningfully contribute
their opinions about their needs in relation to
technology. The method of user engagement in
our longitudinal study facilitated social relations,
partnership over time, and the co-creation of
new knowledge. Our findings imply that older
adults should be recognized as important co-
creative partners in future health research con-
cerning any matter of interest to them. These
findings contribute to occupational science by
emphasizing social inclusion regardless of age
and living arrangements, and safeguarding
human rights and occupational justice. Applying
a critical occupational perspective on the
research raised awareness about sociocultural
assumptions about older adults in assisted living
as frail and unable to participate, which may
reinforce ageist and ableist stereotypes, and fos-
ter occupational injustice.
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