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ABSTRACT

Introduction: The transition to an ageing population has brought several challenges to
societies and healthcare systems around the world. The need for new healthcare approaches
and interventions to adjust to the new situation is one of the most relevant issues worldwide.
This project particularly targets three of these challenges: the complexity of older adult care,
the increase of people living with dementia and their caregivers, and the poor accessibility of
rural populations to access healthcare services to face these challenges.

Aims: To develop a proof of concept of a technological platform integrating several
innovative digital tools for health and wellness coaching of older adults with dementia and
cognitive impairment and their carers, and to study the effects of utilisation of the platform on
physical health, mental and emotional wellbeing, activities of daily living, social and
cognitive functioning and professional care use. To involve older adults with dementia and
their carers in the design and development of the platform, assessing their satisfaction, the
impact of the system in realistic settings, acceptability and usability, to enable them to
manage the system autonomously in daily life.

Methodologies: Two systematic reviews were conducted in July 2021 and April 2023 in
PubMed, CINAHL, and Web of Science. A qualitative appraisal/risk of bias was performed
for the studies included. Three qualitative studies were conducted, implementing online and
face-to-face workshops, semi-structured interviews, focus groups, and co-design and co-
production processes with Patient and Public Involvement (PPI). Thematic analysis was the
chosen approach for the analysis of the results. A mixed-methods usability and user
experience study and a pilot study of an online training and support programme for caregivers
of people living with dementia are being carried out, implementing semi-structured
interviews and questionnaires targeting usability, dementia knowledge and caregiver burden.

Results: A series of steps necessary to create the foundations of a technological platform
were identified: a) the interRAI LTFC and the interRAI HC were recommended as the CGAs
to be used for the assessment and monitoring of potential users in long-term care facilities
and home care, respectively; b) the barriers for the usability and implementation of DHTS to
assist and to help to reach the full potential of CGAs are described, as well as a series of
recommendations to improve its usability and implementation by healthcare professionals
and clinical settings; c) a framework to study the pros and cons of developing digital patient
and public involvement and suggestions to improve the implementation of e-PPI were
developed and identified; d) the facilitators and barriers to implementing the socio-
community intervention of the Meeting Centre Support Programme were identified and
several recommendations were described to overcome the limitations for a successful
implementation; and e) as an attempt to offer a support service alternative for caregivers of
PLwD in remote rural areas, the cultural adaptation of the iSupport training and support
programme for carers of PLwD was developed, and its usability and user-experience, and
impact on dementia knowledge and caregiver burden are under study.

Conclusions: This project described a series of steps necessary to create the foundations of a
technological platform for health and wellness coaching of older adults with dementia and
cognitive impairment and their carers. By embedding the findings in this project and
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including novel technologies such as Al, robotics, wearable technologies, and monitoring
devices, the idea of the technological platform could be feasible. Further projects could
implement these initiatives to generate an impact on facing the current challenges of the

ageing population.



RESUMEN

Introduccion: La transicion hacia una poblacion que envejece ha planteado varios retos a las
sociedades y los sistemas sanitarios de todo el mundo. La necesidad de nuevos enfoques e
intervenciones sanitarias para adaptarse a la nueva situacion es una de las cuestiones mas
relevantes en todo el mundo. Este proyecto se centra especialmente en tres de estos retos: la
complejidad de la atencion a los adultos mayores, el aumento del nimero de personas que
viven con demencia y de sus cuidadores, y la escasa accesibilidad de las poblaciones rurales a
los servicios sanitarios para hacer frente a estos retos.

Objetivos: Desarrollar una prueba de concepto de una plataforma tecnoldgica que integre
varias herramientas digitales innovadoras para la capacitacion en salud y bienestar de adultos
mayores con demencia y deterioro cognitivo y sus cuidadores, y estudiar los efectos de la
utilizacion de la plataforma en la salud fisica, el bienestar mental y emocional, las actividades
de la vida diaria, el funcionamiento social y cognitivo y el uso para los cuidados
profesionales. Involucrar a los adultos mayores con demencia y a sus cuidadores en el disefio
y desarrollo de la plataforma, evaluando su satisfaccion, el impacto del sistema en entornos
realistas, su aceptabilidad y usabilidad, para permitirles manejar el sistema de forma
autonoma en la vida diaria.

Meétodos: Se realizaron dos revisiones sistematicas en julio de 2021 y abril de 2023 en
PubMed, CINAHL y Web of Science. Se realiz6 una valoracion cualitativa/riesgo de sesgo
de los estudios incluidos. Se realizaron tres estudios cualitativos, implementando talleres
online y presenciales, entrevistas semiestructuradas, grupos focales y procesos de codisefio y
coproduccion con Participacion de Pacientes y Publico (PPI). El andlisis tematico fue el
enfoque elegido para el analisis de los resultados. Se esta llevando a cabo un estudio de
usabilidad y experiencia de usuario con métodos mixtos y un estudio piloto de un programa
en linea para la capacitacion y formacion de cuidadores de personas que viven con demencia,
en los que se aplicarén entrevistas semiestructuradas y cuestionarios sobre usabilidad,
conocimiento de la demencia y sobrecarga de los cuidadores.

Resultados: Se identificaron una serie de pasos necesarios para crear las bases de una
plataforma tecnologica: a) se recomendaron el interRAI LTFC y el interRAI HC como las
Evaluaciones Geriatricas Integrales (EGI) que se utilizaran para la evaluacion y el
seguimiento de los usuarios potenciales en los centros de larga estancia y en la atencion
domiciliaria, respectivamente; b) se describen las barreras para la usabilidad y la
implementacién de las Tecnologias de Salud Digital (TSD) para asistir y ayudar a alcanzar
todo el potencial de las EGI, asi como una serie de recomendaciones para mejorar su
usabilidad e implementacion por parte de los profesionales sanitarios y los entornos clinicos;
c) se desarrollo e identifico un marco para estudiar los pros y los contras del desarrollo de la
participacion digital de pacientes y pablico (e-PPI, por sus siglas en inglés) y sugerencias
para mejorar la implementacion de e-PPI; d) se identificaron los factores que facilitan y
dificultan la aplicacion de la intervencion sociocomunitaria del Programa de Atencion de
Centros de Encuentro (MCSP, por sus siglas en inglés) y se describieron varias
recomendaciones para superar las limitaciones y lograr una aplicacion satisfactoria; y e)
como intento de ofrecer una alternativa de servicio de apoyo a los cuidadores de personas que
viven con demencia en zonas rurales remotas, se desarrollo la adaptacion cultural del



programa de formacion y apoyo iSupport para cuidadores de personas que viven con
demencia, y se esta estudiando su usabilidad y experiencia de usuario, asi como su impacto
en los conocimientos sobre la demencia y la sobrecarga en los cuidadores.

Conclusidn: Este proyecto describe una serie de pasos necesarios para crear los cimientos de
una plataforma tecnoldgica para la capacitacion en salud y bienestar de los adultos mayores
con demencia y deterioro cognitivo y sus cuidadores. La idea de la plataforma tecnoldgica
podria ser factible si se incorporan los resultados de este proyecto y se incluyen tecnologias
novedosas como la inteligencia artificial, la robdtica, las tecnologias ponibles y los
dispositivos de monitorizacion. Otros proyectos podrian poner en practica estas iniciativas
para generar un impacto a la hora de afrontar los retos actuales del envejecimiento de la
poblacién.
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The rapidly demographic transition to ageing populations is bringing new challenges to
societies and public health systems (WHO, 2015, 2018), confronting them with the need for
new adjustments and responses from all sectors (WHO, 2018). The proportion of people over
60 years of age worldwide is expected to double by 2050 (from 12% to 22%) and the rate at
which this proportion is increasing seems to be faster than before, triggering the need to
readjust public health systems (WHO, 2018). This transition has been also reflected in
Spanish society, where this project has been implemented. It is expected that by 2050 one of
every three Spaniards will be over 65 years old (Sanchez Sanchez, 2006) and that by 2068 a
29,4% (around 14 million people) of the total Spanish population will be older adults (Pérez
Diaz, Abellan Garcia, Aceituno Nieto, & Ramiro Farifias, 2020). This situation will modified
the Spanish population pyramid, as it is expected that by 2050 the older adults population will
be duplicated and will double the number of children, increasing the pressure over the social

protection systems mainly by 2040 (Pérez Diaz et al., 2020).

As ageing occurs, care systems are facing and struggling with the widely diverse and
complex panorama of older adult care, as their physical and mental capacities tend to decline,
at the same time their health difficulties become more chronic and complex (WHO, 2018).
Some of these complexities are associated with comorbidities, polypharmacy, multiple
treatments and interventions from different healthcare providers, and the risk of developing
functional and cognitive impairment, which have profound implications on the quality of life
and independence and autonomy capacity of the older adult population (Bernabei, Landi,
Onder, Liperoti, & Gambassi, 2008; Molinari-Ulate, Mahmoudi, Franco-Martin, & van der
Roest, 2022; WHO, 2015). Additionally, healthcare systems mismatch the current older
populations needs as they were designed for a relatively younger population, emphasizing
curative care and structured around the diagnosis and cure of acute health issues (WHO,
2018). Currently, the clinical focus should be on geriatric problems associated with chronic
pain, frailty, urinary incontinence, and management of ongoing difficulties with hearing,
seeing, walking or activities of daily living (ADL), to prevent, reverse or delay the potential
decline of the older adult health (WHO, 2018). This situation increases the need for high
degree of coordination between healthcare providers and clinical interventions, involving

multiple healthcare and social care settings and interventions (WHO, 2018).
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Another challenge faced as people age is the rise on the prevalence of dementia which
duplicates every 5 years after the ages between 65 and 69 (Villarejo Galende et al., 2021).
According to the World Alzheimer Report 2018, around 50 million people are living with
dementia around the world, and these numbers are expected to increase to 78 million by 2023
and to triple to 152 million people by 2050 (Gauthier, Rosa-Neto, Morais, & Webster, 2021;
Patterson, 2018). This phenomenon is not indifferent to the Spanish society in which more
than 700 thousand people are estimated to be living with dementia, with predictions that by
2050 these numbers will increase to around two million people (Ministerio de Sanidad,
Consumo y Bienestar Social, 2019; Ministerio de Sanidad, Servicios Sociales e Igualdad,
2016). These data confirm the growth of one of the most disabling and loss of autonomy
diagnoses of older adults, which is estimated to have a cost of approximately US$ 2 trillion
by 2030 (Patterson, 2018).

As the disease progresses, an increase in the need for supervision and personal care for a
person with dementia is expected, estimating that 80 to 83% of this care is provided by
family members, friends or unpaid caregivers (Alzheimer's Association, 2016; Coduras et al.,
2010) and that 85% of the costs are attributed to the family and social care (Gauthier et al.,
2021; Ministerio de Sanidad, Consumo y Bienestar Social, 2019). Whether it is a family
member or another external person who assumes the role of caregiver, it has been evidenced
that this task can lead to negative consequences on physical and mental health, quality of life,
and occupational, socioeconomic and family domains (Casal Rodriguez, Rivera Castineira, &
Currais Nunes, 2019; Oliva-Moreno, Trapero-Bertran, Pefia-Longobardo, & Del Pozo-Rubio,
2017; Waligora, Bahouth, & Han, 2018), which has led to consider informal caregivers as the
silent victims of this diagnosis (Hazzan, Ploeg, Shannon, Raina, & Oremus, 2013).

Considering that care is assumed more than half of the time by family members, mainly by
women (Pérez Diaz et al., 2020), the high costs of caring for the disease for the social and
healthcare systems, the deficits in the training of professionals for an adequate approach and
intervention and in medical-health care programs, both for PLwD and for their relatives and
caregivers, and the lack of information, training, counselling and support for relatives and
informal caregivers (Ministerio de Sanidad, Consumo y Bienestar Social, 2019), highlight the

complexities of dementia care.

This situation led us to an extra challenge particularly for the Spanish society. In Spain, care
for people with dementia falls mainly on middle-aged women (45 to 64 years), with the
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spouse and daughters tending more often to assume this role (Pérez Diaz et al., 2020).
However, the current sociodemographic context in Spain, known as “emptied Spain”, might
be affecting the availability of informal care, specifically in rural and remote regions. This
context is characterized by a relatively higher percentage of ageing and depopulation in rural
areas and an increasing rural-urban migration. Most of the depopulation occurs in young
adult population and mostly in women (de la Torre, 2018), precisely the population that tends
to assume the caregiving role of PLwD in Spain (Pérez Diaz et al., 2020). This situation
particularly affects the rural areas of Asturias, Castillay Ledn, Galicia, Pais VVasco, Cantabria
and Aragon, where the proportion of elderly people is much higher (Pérez Diaz et al., 2020).
The low density and smaller demographic size of these regions has led to a demographic
vulnerability that affects the provision and efficiency of basic services in these municipalities
(de la Torre, 2018; Lopez Gonzélez, 2021), such as those focus on providing dementia care.

This demographic vulnerability is even more relevant if we consider that age is one of the

factors that have the greatest impact on the prevalence of dementia (Villarejo Galende et al.,
2021), so the demographic transition to an older population, coupled with depopulation and
limitations in the provision and efficiency of basic services in rural areas, could increase the

risk of developing dementia and not having access to resources to face its challenges.

Integrated care and Comprehensive Geriatric
Assessments (CGAS)

For facing this panorama, healthcare professionals and public health policymakers must
pursue the development of alternative healthcare approaches to the traditional and standard
service delivery that place older people’s needs and preferences in the centre of service
delivery (WHO, 2015, 2018). One such an alternative approach is integrated care, a person-
centred type of care in which different care levels and services are integrated across
healthcare and long-term care settings (including home care) covering the needs and
preferences of older adults along their life course (WHO, 2015, 2018). It has shown to be an
effective approach to implement in the complex spectrum of older adult care (WHO, 2018),
improving the quality of life and positively impacting rates of institutionalization and costs
(Johri, Beland, & Bergman, 2003; McDonald, Schultz, & Chang, 2013; WHO, 2015).

Integrated care comprises three key features, a case-management system that assess the

individual’s needs according to a person-centred perspective, a comprehensive care plan and
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assessment which aim to assist people on their treatment and care decisions, and an effective
transfer of information among caregivers and settings aiming to improve coordination and
integration of care (WHO, 2015, 2018). To deliver a more integrated care, healthcare
professionals could take the following recommended steps: a) use case management
strategies that include comprehensive assessments, care plans and proactive follow-up; b)
implement evidence-based interventions targeting the level of intrinsic capacity of the older
adults; and c) collaborate with other healthcare providers (WHO, 2018).

Following these recommendations, Comprehensive Geriatric Assessments (CGAs) have
become important interventions in older adults care (Ellis, Whitehead, Robinson, O'Neill, &
Langhorne, 2011; Pilotto et al., 2017), as they capture multiple domains and focus on the
variety of complex problems experienced in frail older people (Bernabei et al., 2008; Ellis et
al., 2011; Pilotto et al., 2017; Scanlan, 2005). CGAs are considered multidimensional
assessments that support multidisciplinary care teams in clinical decision-making and
personalized care planning to address the needs of older people and their families and carers,
emphasizing functional status and quality of life using quantitative assessment scales (BGS,
2019; Parker et al., 2018; Pilotto et al., 2017; WHO, 2015). A wide range of benefits of the
utilization of CGAs in older adult care has been documented, such as reductions in
hospitalizations, admissions to long-term care facilities, functional decline and mortality
(BGS, 2019; Martinez et al., 2018; Pilotto et al., 2017); prevention of negative health
outcomes, such as shortened survival times and care dependency (WHO, 2015); or by
supporting improvements in care planning and quality of care (Bernabei et al., 2008).
However, as this care process approach considers multiple areas of an individual, care
professionals and policy makers must be aware of CGA’s psychometric flaws and fortes to be
able to take reliable decisions on care planning and health policy outcomes, aiming to

optimize care quality.

Digital Health Technologies

As a result of the higher percentage of transitions between care settings in older populations,
associated with the complexities of an ageing population and the shift from institutional care
to home care delivery (Arai et al., 2012; LaMantia, Scheunemann, Viera, Busby-Whitehead,
& Hanson, 2010; Vanneste, Vermeulen, & Declercq, 2013), accurate communication of
medical information and treatment plans have become fundamental to provide quality older

adult integrated care (LaMantia et al., 2010). Several initiatives have been developed to target
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and support integrated care, such as the development of technological systems that allow the
assessment and clinical data transfer around clinical settings (e.g. home, nursing homes, long-
term care facilities, hospitals, etc.) (Devriendt et al., 2013; Gray & Wootton, 2008; Vanneste
et al., 2013). These systems could facilitate sharing and monitoring clinical data, integrating
and coordinating assessments, improving communication among health environments,
continuity of care, identifying people at risk or coordinating better person-centred
interventions (Devriendt et al., 2013; Gray & Wootton, 2008; Vanneste et al., 2013).

Digital Health refers to the general use of a variety of information and communication
technologies (ICTs), big data, genomics, and artificial intelligence to address health needs
and to improve the health, well-being, and care of people (Fatehi, Samadbeik, & Kazemi,
2020; Seckman & Van de Castle, 2021; WHO, 2016, 2019c). Digital Health Technologies
(DHTSs) are intended to enhance people’s health and well-being, and to improve health and
social care systems (Lehoux & Grimard, 2018; NIHR, 2022). The variety of digital tools
include, among others, the adoption and use of computer platforms, software, mobile apps
(mHealth), wearable devices, electronic health records, telemedicine or telehealth, robotics,
and monitoring and sensors devices (Center for Devices and Readiological Health, 2020;
Lehoux & Grimard, 2018; Seckman & Van de Castle, 2021).

The employment of DHTSs can potentially assist in reaching the full capacity of CGAs and
overcome the constraints of data transfer between settings and stakeholders (Chadwell, 2001,
Gray et al., 2009) facilitating the implementation of integrated care in healthcare systems.
Involving DHTSs in healthcare systems has been shown to improve the availability, quality,
and use of data for healthcare decision-making and offer opportunities for the sustainability
of healthcare systems by providing better insight into the quality and efficiency of care
delivery (Common Road Map Steering Committee, 2015; WHO, 2019c). However, concerns
have been raised regarding the overwhelming diversity of available digital health tools and
the limited evidence on their impact on health systems and person’s well-being (WHO,

2019c).

Evidence-based interventions to deliver integrated
care

This project contributes to the search for better healthcare systems tools that could face the

above-mentioned challenges, specifically the complexity of older adult care, the increase on
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the prevalence of people living with dementia (PLwD) and their caregivers, and the
accessibility of the rural population to healthcare services to face the ageing population
difficulties. For this reason, this project aimed to implement evidence-based interventions to
support the delivery of more integrated care services (WHO, 2018). The following

interventions were studied in this project:

The Meeting Centres Support Programme

The MCSP consists of a combined care in a socio-community context for PLwD and their
informal caregivers, offering practical, emotional, and social support (Drdes, Meiland,
Schmitz, & van Tilburg, 2004). It is based on psychomotor therapy and cognitive stimulation
for PLwWD, and psychoeducation and emotional peer support for informal caregivers. It also
offers meetings and social activities for both target populations (PLwD and informal
caregivers). The Meeting Centre is held three days a week and the support group for
informal caregivers is held once a month, additionally, information sessions and individual
counselling are offered (Droes, Meiland, et al., 2004). The MCSP has been successfully
implemented in several European countries (e.g., United Kingdom, Italy, The Netherlands,
Poland) and has shown to improve the quality of life and mental health of PLwD and their
caregivers, decreasing caregiver burden and showing a higher cost-benefit than other care
modalities (Brooker et al., 2018; Drdes, Breebaart, Meiland, Van Tilburg, & Mellenbergh,
2004; Droes, Meiland, et al., 2004; Henderson et al., 2021; Mangiaracina et al., 2017).

iISupport: training and support program for caregivers of PLwD

The iSupport is an evidence-based training and support program developed by the World
Health Organization. It includes components of psychoeducation, relaxation, behavioural
activation, cognitive reframing, and problem-solving
(https://accesswho.campusvirtualsp.org/isupport-virtualcourse-skills-and-knowledge-training-
carers-people-dementia) (Pot et al., 2019; WHO, 2019a). It includes five modules: 1)
introduction to dementia (1 lesson); 2) being a carer (4 lessons); 3) caring for me (3 lessons);
4) providing everyday care (5 lessons); and 5) dealing with behaviour changes (10 lessons).
The primarily target audience are family members, relatives, friends, and other informal
carers of PLwD, however, it also targets other stakeholders such as nongovernmental
organizations, health and social care workers, and private sector service delivery or
healthcare insurance (WHO, 2019a). iSupport has already been culturally adapted in several

countries and languages (e.g., Greek, Portuguese, or Chinese) and some of these projects
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have been published in the scientific literature (Baruah, Loganathan, et al., 2021; Efthymiou
et al., 2022; Teles, Napolskij, Paul, Ferreira, & Seeher, 2021; Xiao, Ye, et al., 2022).

Patient and Public Involvement

Lastly, this project recognized the importance of involving ‘experts by experience’ through
the different stages that were developed. Patient and Public Involvement (PPI) has gained
more attention in recent years across all areas of health research (NIHR, 2018) and it has
been considered as a cornerstone for governmental and ethical policies in health research
(Charlesworth, 2018; Gove et al., 2018; INVOLVE, 2012). It has been defined as a research
project or public policy development carried out with or by patients or members of the public
that is beyond their engagement as research subjects (Burton, Ogden, & Cooper, 2019;
Dogba, Dossa, Breton, & Gandonou-Migan, 2019; INVOLVE, 2012). With practical benefits
in enhancing the quality of the research (Charlesworth, 2018; INVOLVE, 2012; Miah et al.,
2019) and as part of an accepted discourse (Beresford, 2019), PPI occupies at minimum a
stipulated requirement, rather than an option, including funding applications for health
research (INVOLVE, 2012). Whilst democratic rationales (Ives, Damery, & Redwod, 2013;
Williams et al., 2020) may receive less attention than technocratic or transactional
motivations, patient involvement has the potential to either address or exacerbate existing
inequalities within health outcomes (Madden & Speed, 2017). Indeed, these existing
inequalities risk being further compounded through the COVID-19 pandemic (Bambra,
Riordan, Ford, & Matthews, 2020).
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CHAPTERII.
OBJECTIVES



General Objectives

The main aims of this project were:

1. To develop a proof of concept of a technological platform integrating several
innovative digital tools to remotely assess and monitor and offer health and wellness
coaching to older adults with dementia and cognitive impairment and their carers.

2. To study the effects of utilisation of the platform on physical health, mental and
emotional well-being, activities of daily living, social and cognitive functioning and
professional care use.

3. To involve older adults with dementia and their carers in the design and development
of the platform, assessing their satisfaction, the impact of the system in realistic
settings, acceptability, and usability, to enable them to manage the system

autonomously in daily life.

Specific objectives by study

To achieve the main aims of the project, it was needed to conduct several studies with

specific objectives which are described as follows:

Systematic reviews

1. Literature search on the content and psychometric characteristics of Comprehensive
Geriatric Assessments (CGAS) used in long-term care settings and community care

This systematic review aimed to provide insight into the content and psychometric

characteristics of CGAs used in long-term care settings and community care.

2. Literature search on the evidence and technical features of Digital Health Technologies
(DHTSs) developed to facilitate the administration of CGAs for long-term care settings

and community care

This systematic review aimed to describe the evidence on DHTSs that have been developed to
facilitate the administration of CGAs and describe their technical features and components,
address the feasibility and usability, efficacy and effectiveness, and implementation

outcomes, and report on the maturity of the DHTSs.

32



Digital Patient and Public Involvement in dementia research

This study aimed to explore the experiences of e-PPI within a dementia-specific context
during the COVID-19 pandemic and intended to use the findings to refine an existing
‘Overview of Digital Considerations’ originally developed by a PPI group, resulting in the

‘E-nabling Digital Coproduction’ Framework.

Adaptive implementation of the Meeting Centres Support Programme

This project aimed to identify the facilitators and barriers that could facilitate an adaptive
implementation of the programme by understanding the cultural, care and social context of

two regions of Spain and Ecuador.

Cultural adaptation of the iSupport online training and support
programme

This project aimed to culturally adapt the iSupport, an evidence-based training and support
programme for caregivers of PLwD developed by the World Health Organization, and co-

design an online platform with PLwD, informal carers, and people from rural regions in

Castilla 'y Ledn, Spain.
Usability, user experience, and pilot study of the efficacy of the

ISupport-Sp

This project aimed to study the usability and user experience of the iSupport-Sp in informal
and formal caregivers of PLwD and explore whether its use has an effect on the level of

dementia knowledge and the self-perceived caregiver burden.
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This project comprises five different studies that were aligned to target the aims presented in

the previous chapter. Each of them was developed with a specific methodology that is

described in this section.

Systematic Reviews

1. Literature search on the content and psychometric characteristics of

CGAs used in long-term care settings and community care

Literature Search

A search strategy was conducted in three databases, PubMed, CINAHL and Web of Science

Core Collection for studies up to July 13, 2021. See Table 1 for the inclusion and exclusion

criteria. The reference lists of selected studies and systematic reviews that were relevant for

the aims of this review, were scanned for potentially eligible primary studies.

Table 1. Inclusion and exclusion criteria for the Literature Review of CGAS

Inclusion Criteria

Exclusion Criteria

The Comprehensive Geriatric Assessment
instrument must be one single test or
assessment tool

The study should report on the validation or
reliability of the instrument

The instrument must target specifically
people of 55 years and older

An assessment that consists of a collection
of single domain measures, tests or
assessments, or stand-alone instruments
assessing one domain (e.g, depression)

Studies published in languages other than
English or Spanish

Publications such as conference abstracts,
case studies, protocols, dissertations, books
and systematic reviews (however, references
from selected SRs were checked)

If the entire instrument is self-report.

Instruments developed for acute care,
mental health care, palliative care, primary
care or hospitalized settings. Also, those
instruments that assessed transfer from or to
any of the aforementioned care setting.
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Search Strategy

Two authors developed the search strategy comprising free text keywords and Medical
Subject Headings (MeSH). The search strategy was translated to the databases’
correspondent-controlled vocabulary headings and appropriate syntax, when necessary. The

following search strategy was used:

(“geriatric assessment” (MeSH Major Topic) OR “geriatric assessment/methods” (MeSH
Major Topic) OR “geriatric assessment” OR “geriatric evaluation” OR “geriatric instrument”
OR GA OR “comprehensive geriatric assessment” OR CGA OR “multidimensional geriatric

assessment”) AND

(“residential facilities” (MeSH Major Topic) OR “Community Health Centers” (MeSH Major
Topic) OR “Community health services” (MeSH Major Topic) OR “long term care” (MeSH
Major Topic) OR “elderly care” OR “residential facilit*” OR “long-term care facilit*” OR
“LTCF” OR “geriatric care” OR “aged care” OR “home care” OR “senior center*” OR

“residential care” OR “community care””) AND

(“reproducibility of results” (MeSH Major Topic) OR “validation studies as a topic” (MeSH
Major Topic) OR “valid*” OR “reliab*”’)

Studies Selection Procedure

Duplicates from the initial search were identified and removed. Two author independently
screened titles and abstracts of the records identified. The full-text review was performed by
two reviewers independently. Final records were considered for the analysis. A third reviewer

was involved to solve any discrepancies.
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Figure 1. Prisma Flow Diagram for the Literature Review of CGAs

Data Extraction

Data was extracted by one of the authors from the final records identified. The data gathered
was: a) name of CGA,; b) authors/year; d) description of sample; e) country; f) study setting;
g) study design; h) aim of the study; i) type of validity/reliability; and j) main findings. Scale,

items, indices, or domains were also extracted from the relevant studies.

The domains covered by the CGAs were also reported, followed by the results on the
evaluation of the reliability/validity of 1) complete CGAs; 2) specific domains and items; 3)

scales and indexes; and 4) outcomes relevant for organization of care and clinical decision
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making. The domains of the CGAs were extracted from the description of the areas assessed
in the papers, and from the forms or questionnaires, when available. The areas related to
demographic or administrative data (e.g., Identification, Background or Assessment
information) were excluded from this analysis to avoid bias, as they might not be reported in

the papers but included in the forms, which were not all available.

Interpretation of Scores

The following standardized criterion based on the literature was used for the interpretation of
test scores: a) for effect sizes, results were interpreted according to Cohen’s definition, which
an r of 0.1 is consider as a small effect, an r of 0.3 as a medium effect, and an r of 0.5 would
be a large effect (Clark-Carter, 2004); b) for inter-rater reliability a Kappa value in the range
of 0.4 to 0.6 is considered fair, from 0.6 to 0.75 is good and more than 0.75 is considered as
excellent (Clark-Carter, 2004); c) for test-retest reliability a minimum r of 0.8 is expected. It
can also be analysed by using the standards for correlations previously mentioned (Clark-
Carter, 2004); d) for Cronbach’s Alpha, mainly internal consistency reliability, results should
be around 0.9 and not below 0.7 (Clark-Carter, 2004); ) Intraclass Correlation coefficients
(ICC) less than 0.5 are indicative of poor reliability, values between 0.5 and 0.75 indicate
moderate reliability, values between 0.75 and 0.9 indicate good reliability, and values greater
than 0.90 indicate excellent reliability (Koo & Li, 2016); f) Areas Under the Curve (AUC)
are excellent between 0.9 and 1, good from 0.8 to 0.9, worthless from 0.7 to 0.8, and not good
from 0.6 to 0.7 (Hosmes & Lemeshow, 2005; Zhu, Zeng, & Wang, 2010); g) for sensitivity
and specificity, the sum between both measures should be at least 1.5 for a test to be consider
useful (Power, Fell, & Wright, 2013); and h) factor loadings above 0.5 will be considered as
acceptable (Hair, Black, Babin, & Anderson, 2014).

Risk of Bias

The checklist is formed by 14 items which are scored according to the degree in which they
meet the criteria (0 = no, 1 = partial, 2 = yes). Four of the original items of the scale were
“not applicable” according to the characteristics of the papers analysed in this review (items
5, 6, 7, and 13). An extra item was included identifying the “type of validity/reliability” and
was scored using the same score range for the rest of the items (0-2). Total score was
obtained using the same formula explained in the checklist guide (Kmet, Lee, & Cook, 2004),

including the extra item added for this review.
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2. Literature search on the evidence and technical features of DHTSs
developed to facilitate the administration of CGAs for long-term

care settings and community care

Literature Search

A literature search was conducted for studies up to April 5, 2023, in PubMed, CINAHL and

Web of Science. See Table 2 for the inclusion and exclusion criteria.

Table 2. Inclusion and exclusion criteria for the Literature Review of DHTSs

Inclusion Criteria Exclusion Criteria
An assessment that consists of a collection
The CGA must be one single of, tests or assessments, or stand-alone
multidisciplinary test or assessment tool instruments assessing one domain (e.g.,

depression)
Studies describing and/or assessing the
feasibility, usability, efficacy, effectiveness,
or implementation of DHTSs use for the
applicability or for performing a CGA

Studies published in languages other than
English or Spanish

The DHT is developed for use in clinical DHTS that support entirely self-report

- instruments.
practice.
Any DHT supporting the application of a Publications such as conference abstracts,
CGA in long-term care settings or case studies, protocols, dissertations, books,
community care and systematic reviews.

DHTs that support instruments for acute
care, mental health care, palliative care,
hospitalized settings, or transfer between
any of the aforementioned settings.

The instrument supported by the DHT
targets people 55 years old or above

Search Strategy

Two authors developed a search strategy through a list of free text keywords and MeSH. The
list was translated to the databases’ correspondent-controlled vocabulary headings and

appropriate syntax, when required. The following search strategy was used:

CGA: “geriatric assessment” (MeSH Major Topic) OR “geriatric assessment/methods”
(MeSH Major Topic) OR “geriatric assessment” OR “geriatric evaluation” OR “geriatric
instrument” OR GA OR “comprehensive geriatric assessment” OR CGA OR

“multidimensional geriatric assessment” AND

39



Setting: “residential facilities” (MeSH Major Topic) OR “Community Health Centers”
(MeSH Major Topic) OR “Community health services” (MeSH Major Topic) OR “long-term

care” (MeSH Major Topic) OR “elderly care” OR “residential facilit*”” OR “long-term care
facilit*” OR “LTCF” OR “geriatric care” OR “aged care” OR “home care” OR “primary

care” OR “senior center®” OR “residential care” OR “community care” AND

DHT: "internet" (MeSH Major Topic) OR "telemedicine” (MeSH Major Topic) OR
"software" (MeSH Major Topic) OR “digital*” OR “internet” OR “electronic*” OR
“computer*” OR “automat*” OR “software” OR “web” OR “web-based” OR “mHealth” OR

“telehealth” OR “mobile” OR “cHealth” OR “online” OR “app*"

ﬂlng irrelevant to the main subject =1913\

Singleinstrument/ doman/symptom =113
Otherlanguage =9

Other care setting =83

Othertype of population =37

Othertype of publication =28
Self-reported/administered instrument = 16
Collection of single doman measures=2
DHI not main aim of study =61

DHI does not support CGA =16

Not studying feasibility, usability, efficacy,
effectiveness, or implementation of the DHI
=1
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Figure 2. PRISMA Flow Diagram for the Literature Review of DHTSs
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Studies Selection Procedure

Duplicates were identified and removed. The remaining records were divided amongst three
pairs of reviewers (six reviewers in total) who screened the titles independently. Deviations
were discussed and agreements were sought within each pair. The potentially eligible records
remain were screened by two authors, leading to the final full-text review. This final stage
was performed by the same two authors independently. Discrepancies were solved by

involving a third reviewer.
Data Extraction

The data extracted from the final studies was done by one author. The following data was
gathered: a) author and year of publication; b) name of the DHT, ¢) name of the CGA, d)
technical features; e) stage of maturity; f) aim of the study; g) study design; h) country; i)
care setting; j) description of the study sample (size, female percentage, mean age, and

standard deviation); k) outcomes; 1) main findings.
State of evaluation (outcome variables):

The state of evaluation aims to determine whether the DHT under evaluation functions, is
effective, or is ready to scale-up (WHO, 2016). In other words, if the DHT is feasible, usable,
effective, or if it can be implemented on larger scales. According to the WHO (2016), the
definitions of these outcomes are as follows: a) the feasibility assess whether the DHT works
as intended in a given context; b) the usability assess if the DHT can be used as intended by
the users; c) the efficacy assess if the DHT can achieve the intended results in a controlled
research setting; d) the effectiveness assess whether the DHT can achieve the intended results
in an uncontrolled (non-research) setting; and e) the implementation assess the uptake,
integration and sustainability of the DHT for a specific context (includes policies and

practices).

Stage of maturity and state of evaluation

The maturity life cycle of DHTs ranges from a concept to a fully developed and functioning
platform that is ready for up-scaling, providing insight regarding if the DHT has been
developed and evaluated for the first time, or if it is mature to undergo scale-up (WHO,
2016). In brief, the different stages of maturity as described by WHO (2016) are:
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Pre-prototype: includes hypothesis building, needs/context assessment, and testing of

usability/feasibility and technical stability.

Prototype: the user-focused designs are created and tested, as well as the functionality,

technical stability, and usability. Improvements are examined.

Pilot: examines the digital intervention in controlled research settings to assess if it produces

the expected effect.

Demonstration: the evaluation is done under some restricted population/region conditions but

does not take place in controlled settings.

Scaled-up: at this step, the intervention is ready to be implemented widely, across multiple

settings or at the population level.

Integration and sustainability: is the final stage where the intervention is already being used
in a broader system, and other supporting features to enhance the impact of the intervention at
a large scale are assessed (such as policies, financing, human resources, interoperability, etc.).

Risk of Bias

The quality of the studies was evaluated by two raters through the “mERA Methodological
Criteria” (WHO, 2016). This tool contains two sections: a) essential items that must be

evaluated for all studies, independent of study type (23 items), and b) items specifically for
qualitative (3 items) or quantitative (3 items) research. In the case of mixed method studies,

items from both categories (quantitative and qualitative) were used.

For this study, each item was rated according to the degree to which the study met the criteria
(0 =no, 1 = partial, 2 = fully). When an item was not applicable, the item was not considered
in the calculation of the summary score. The summary score was calculated for each study by
summing the total score obtained from the relevant items and dividing it by the total possible
score. According to this scoring system, results are between 0 and 1, closer to 0 the

methodology is considered poor, and scores closer to 1 indicate a stronger methodology.
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Digital Patient and Public Involvement in

dementia research

The MindTech Involvement Team was involved during all the steps of this study. The
MindTech Involvement Team is a group of people and carers bringing their own lived
experiences of mental health conditions, as well as expertise in the processes of patient and
public involvement, aiming to involve patients and public in all aspects of research. It
occupies a strategic and advisory role in MindTech, a national centre established in 2013 and
funded by the National Institute for Health and Care Research (NIHR) focussing on the
development, adoption, and evaluation of new technologies for mental healthcare and

dementia.

Developing a Co-produced Dementia e-PPI project

One representative member of the MindTech Involvement Team was a co-lead at the
different sessions of the project and was involved as a facilitator of the online workshops.
The project lead ran three types of sessions: a) a project design and development session, b)

project delivery sessions (workshops), and ¢) meetings to analyse and synthesis the outcomes.

Online workshops

Workshops were selected as opposed to other alternatives such as semi-structured interviews,
considering it as the most pragmatic approach to working online with PPI groups. Workshops
allow to exchange ideas within a scaffolded structure, inclusion of potential challenges or
allow for a range of positions expressed within a supported environment, thereby enabling to
identify various positions within a group forum. Also, by providing online workshops, it is
possible to use the chat function as a mean to share comments in parallel with the panel

discussion, allowing to share thoughts without having to speak to the rest of the group.

A project information sheet and a semi-structured guide of possible topics and questions to
cover at the discussions was shared with all the participants before the sessions
(Supplementary Material #3). A one-minute pre-recorded video was also shown at the
beginning of each session, aiming to introduce the project and to invite the individuals to
participate. It was also helpful as an “ice-breaking” strategy to initiate the activity. The time

for the sessions varied from 25 min to approximately an hour.
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Two roles were provided by the project co-leads: (a) facilitation of the workshops and
discussion; and (b) administrative and inclusion role, with a person in charge of taking field
notes and checking the chat box. Field notes were chosen to gather the information as they
have been previously implemented in similar public engagement projects (Craven et al.,
2019; Harrington, Craven, Wilson, & Landowska, 2020) and because sessions were not
recorded to maintain the policies of the PPI groups involved and as this project was targeted
as a PPI activity rather than a research activity. For this reason, verbatim transcripts of the
workshops were not obtained. Microsoft Teams (MS Teams) was the chosen tool as it was

available by the institutions involved.

Groups participating in the workshops

Two online workshops and one individual interview were performed. Workshop 1 involved
four researchers and two PPI coordinators (either staff or public contributors that have a role
in facilitating PPI). An individual interview was held with one of the researchers as could not
attend the workshop. Workshop 2 involved an existing PPI group, the ‘Dementia, Frail Older
People and Palliative Care Patient and Public Involvement Advisory Group’ from the
University of Nottingham. This group is made up of members who have experience of caring
for PLwD, are carers themselves, who provide advice and guidance at all stages of research
projects. The workshop strategy was brought to one of its existing virtual meetings and 11
members were part of the session. Using an existing PPI group provided a safe and structured
settings for working with PLwD carers, recognising the need for increased attention to ethical

and welfare issues as described in the literature (Gove et al., 2018).

The groups involved in the workshops only participated in their respective workshop sessions

and were not involved in any other stages of the project.

Qualitative analysis method

The analysis of results was performed through a thematic analysis approach. As it was a co-
produced project, a collaborative data analysis (CDA) was performed with members of the
MindTech Involvement Team (Jennings, Slade, Bates, Munday, & Toney, 2018). An online
meeting was held between two of the co-leads and other members of the MindTech
Involvement Team to start coding the information, identifying the potential to utilise the
Overview of Digital Considerations document (Supplementary Material #4) to support this
endeavour. Co-production continued with the public contributor project co-lead and the other
project leads, consolidating the coding into four key themes, including the addition of the
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concept of ‘involvementability’ as identified within the researchers and PPI coordinators

Workshop. This resulted in the ‘E-nabling Digital Co-production’ Framework (see Fig. 3).

Ambiguities and final coding were brought back to the MindTech Involvement Team for

discussion and final inputs.
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Cultural adaptation of the iISupport online training

and support programme

The WHO Adaptation and Implementation Guide of iSupport (available upon request from
whodementia@who.int) (WHO, 2019b) guided the translation and adaptation process for this

iSupport Spanish version. The instructions of this guide aims to ensure that the adaptations
are accurate in order to the generic version without modifying the core components, however,
that an appropriate local version can be provided (WHO, 2019b). The process followed in
this study is provided in Figure 5 and embedded three stages: a) translation by the authors, b)

cultural adaptation, and c¢) co-design of the online platform.
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Figure 5. Translation and adaptation process (WHO, 2019b) and co-design parallel sessions

Translation by the authors

The translation was performed by two of the authors with experience in working with people
living with dementia and their caregivers. This approach was chosen as it facilitated the
translation of technical vocabulary and as both of the authors are native Spanish speakers

with good English level and familiar with the context of Castilla y Ledn, Spain.

Cultural adaptation

Following the WHO guidelines (WHO, 2019b), a preliminary adaptation of the iSupport
translated content was conducted by the same two authors. This first adaptation targets
changes on words, names, links, and resources embedded in the iSupport generic version
which are recommended to be modified according to the local culture and habits. These
modifications were recorded in the adaptation forms provided by the WHO and were

included by the engineers into the online version.

The resulting text was review by three focus groups independently, involving a) informal
caregivers; b) formal/professional caregivers; and ¢) a group of experts on cognitive

impairment and dementia. This third group was involved despite it was not included in the
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recommendations of the WHO guide as it was considered by the authors that it would give an
extra value on the adaptation of the technical vocabulary to a more common use language for
the target population. This step was performed by one of the authors at the State Reference
Centre for the Care of People with Alzheimer’s Disease and Other Dementias, where the
formal and informal caregivers were recruited. The groups of experts were recruited from the
master’s program of Dementia and Neuropsychology of the University of Salamanca, Spain

(postgraduate fellows).

The focus groups lasted 90 minutes each session (two sessions in total) for the informal and
formal caregivers’ groups. The first session consisted of an explanation of the project and
how to register the suggestions in the adaptation forms; during the second session, the
information collected was discuss. The methodology for the groups of experts differed
slightly as the data was collected by e-mail and only received one session explaining the
purpose of the project and how to register the suggestions. All individuals participating in the
focus groups had two weeks to go through the iSupport content (hardcopy manuals) and to

register their feedback in the adaptation forms.

The final results from the focus groups discussions were collected in a single adaptation form
to compare the results of the three samples. The data analysis was performed through
thematic analysis, which was supported by an initial coding extracted from previous
published iSupport cultural adaptations (Baruah, Loganathan, et al., 2021; Efthymiou et al.,
2022; Teles et al., 2021; Xiao, Ye, et al., 2022). Data was coded by two of the authors, when
new codes were identified they were included in the final analysis. Disagreements were
discussed and a third reviewer was involved for a final decision, when required. All
modifications were updated in the platform by the engineers. Suggestions regarding
additional content or altering the original meaning of the text were not added to the final
adaptation, however, they were reported in the results. Decisions were made by consensus
between two of the authors who were familiar with the iSupport content and based in their

clinical experience.

Co-design

This step was included in addition to the ones proposed in the adaptation guide aiming to
increase the quality of the design and adaptation of the iSuppor online platform to the context

and culture of interest. A PPI activity was performed through three separate sessions with: a)
the European Working Group of People with Dementia (EWGPWD), a group of people
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living with dementia and their carers with experience in research engagement; b) the
Dementia: Intersectorial Strategy for Training and Innovation Network for Current
Technology (DISTINCT), a group of researchers aiming to improve the lives of people living
with dementia and their carers through technology; and c) a group of people living in a rural
area in Salamanca, Spain, which eight of them were or used to be caregivers of people living
with dementia at the moment of the meeting. The EWGPWD meeting was performed online
through Zoom, and with the DISTINCT Network and the rural population meetings were in-
person. Sessions varied from 20 to 40 minutes. For the EWGPWD, the iSupport generic
version was shown, and through a group discussion, participants gave feedback on how to
improve the platform for adapted versions. For the DISTINCT Network and the rural area
population, a prototype of the iSupport Spanish adapted version (iSupport-Sp) was shown
and feedback from the participants was obtained and registered. The final remarks obtained
from the three sessions were discussed between the project leaders and engineers to consider
its inclusion. The final decisions were made according to the technological viability and the

adaptation guidelines from the WHO.

Usability, user experience, and pilot study of the

efficacy of the iISupport-Sp

The following methodology is presented as it is important for the context of the thesis,
however, this study is being conducted at the moment this thesis has been written. For this
reason, the steps describe as follows are based on the protocol proposed to the Ethics

Committee (Supplementary Material #8).

Study design

A mixed methods study of human-online platform interaction was the chosen design. Mixed
methods research is a methodology for conducting research that involves collecting,
analysing, and integrating quantitative and qualitative research. This approach to research is
used when this integration provides a better understanding of the research problem than either
alone. The design is being conducted in a single phase: a usability and user experience study
(questionnaires and semi-structured interview) and an exploratory pilot efficacy study on
dementia knowledge and level of caregiver burden (pre-test evaluation, intervention and post-

test evaluation). The primary outcomes are "Knowledge about Dementia” (assessed by the
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DKAT2-SP questionnaire), "Level of caregiver burden” (assessed by the Zarit
Questionnaire), "User Experience" and "Usability™ (assessed by the Computer System

Usability Questionnaire and a survey).

Participants

The sample consists of 50 participants who can be either informal caregivers or formal
caregivers of people with cognitive impairment or dementia. The inclusion criteria is: a) be
over 18 years of age; b) be an informal caregiver (family member, friend or other who do not
receive a salary for their caregiving role) or formal caregiver (health professionals or people
with professional caregiver training, salaried, who care for people with cognitive impairment
or dementia); c) that the person being cared for presents a formal diagnosis of mild cognitive
impairment or dementia; d) be able to read, write and speak Spanish; and €) not have loss of
any sense that hinders the use of electronic devices (e.g., blindness or deafness); f) signature
of the consent form. Participants are being recruited through Memory Clinics, Alzheimer’s

Associations and the Zamora Residence Network.

In addition, seminars are being held to explain the project to primary care and social network
professionals so that they themselves can refer potential participants to the study as long as

they meet the inclusion criteria.

Procedure

Participants can access the iSupport-Sp online platform through the following link
https://learning.bluece.eu/. After registering by filling the sociodemographic questionnaire

and accepting the privacy policy, the participants’ information sheet and the consent form,
the pre-test questionnaires on knowledge of dementia (DKAT2-Sp) and self-perceived

caregiver burden (Zarit Questionnaire) are enabled to be self-completed.

When participants have completed both questionnaires, they have access to the iSupport
content and navigate the platform. After the participant completes all modules and lessons,
the platform enables the post-test questionnaires on dementia knowledge (DKAT2-Sp), self-
perceived caregiver burden (Zarit Questionnaire), usability (CSUQ) and a user experience
survey. Once all questionnaires have been completed, the participant can download a

certification of completion of the iSupport-Sp.
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Materials and Measures
The following materials and measures are being used:

Sociodemographic Data Questionnaire: the following relevant sociodemographic data is
being collected: a) gender (e.g., male, female, other), b) age, c) type of caregiver (e.g., formal
or informal caregiver), d) years of experience as a caregiver, €) municipality of residence
(e.g., less than 10,000 inhabitants, greater than 10,000 inhabitants), f) level of education, and
g) level of use of technologies.

Dementia Knowledge Assessment Tool 2. Spanish version (DKAT2-Sp): consists of a
questionnaire that measures knowledge about dementia in the Spanish-speaking population. It

consists of 21 items with three response options for each: "yes", "no" and "do not know".
Thus, the higher the score, the greater the knowledge about dementia. The maximum score

obtained can be transformed into a knowledge index.

Zarit questionnaire: consists of an instrument used to quantify the degree of burden
presented by informal caregivers of dependent persons. It consists of 22 items with five

response options: "never"”, "almost never", "sometimes", "quite often” and "almost always".

Computer System Usability Questionnaire (CSUQ): it is composed of 16 items on a Likert
scale from 1 to 7, where 1 is strongly disagree and 7 is strongly agree. CSUQ is suitable for
use in field tests, i.e., where the participant can answer the questionnaire without having to
perform any specific task with the interface, it is only required that the participant has
interacted with the interface previously. The CSUQ items produce four scores: one overall
and three subscales about system quality, information quality and interface quality. It requires

little time to answer.

User Experience Survey: it consists of a series of open questions focused on the users'
experience with the platform, aimed at knowing different aspects such as expectations,

usability, content, design, etc. The following questions are being asked:

e Have the expectations you had about this website been met?
e How would you describe the overall experience with this site?
e What is your overall impression of the design?

e What features are most useful and valuable to you, and why?
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e What do you think of the website content?

e What did you like the least and most?

e Approximately how many days did it take you to learn how to use this website?

o Briefly describe the benefits you see from this website

e Briefly describe the disadvantages you see from this website

e Please write down any suggestions you would like to make on how to make the site

easier to use.

Data on platform usage: the following data related to the use of the platform is being
obtained for each participant: a) session start time, b) session end time, c) time the participant
has been connected in the session, and d) number of lessons and modules completed.

Data analysis

Quantitative data: statistical analysis of the data will be performed using IBM SPSS v.26.
Descriptive statistics of the sociodemographic data will be presented. Comparative tests for
related samples will be performed to analyse the results obtained through the questionnaires.
In case parametric assumptions are not met, non-parametric statistical tests will be applied
(Mann-Whitney U test, Wilcoxon signed ranks test, calculation of Spearman's correlation

coefficient, etc.).

Qualitative data: thematic analysis will be conducted through NVivo 12 using Braun and
Clarke (2006) six-step approach as follows; 1) become familiar with the data, 2) generate

initial codes, 3) search for themes, 4) review themes, 5) define themes, 6) write up.
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CHAPTER IV.
COMPENDIUM OF
PUBLICATIONS
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This section presents the compendium of publications that make up this project. The original
publication is presented and, additionally, a Spanish translation of the title and abstract is
included. Only for publication #4 an English translation of the abstract is included, as it was
written in Spanish. Each publication is presented according to the scientific journal guidelines

where they were published.

Publication #1. Psychometric characteristics of
comprehensive geriatric assessments (CGAs) for
long-term care facilities and community care: A
systematic review

Publicacién #1. Caracteristicas psicométricas de las evaluaciones geriatricas integrales
(EGI) para residencias de largan estancia y atencion domiciliaria: Una revision

sistematica

Mauricio Molinari-Ulate, Aysan Mahmoudi, Manuel A. Franco-Martin, Henriétte G. van
der Roest

Resumen en espafiol

Antecedentes: Las Evaluaciones Geritricas Integrales (EGC) se han incorporado como un
enfoque de atencion integrada eficaz para enfrentar los desafios asociados a la atencion
descoordinada, el riesgo de hospitalizacion, las necesidades insatisfechas y la planificacion de
los cuidados experimentados en la atencidn a los adultos mayores. Dado que evaltan
diferentes dimensiones, es importante informar sobre el contenido y las propiedades
psicométricas para orientar las decisiones a la hora de seleccionarlos e implementarlos en la
practica. Esta revision sistematica proporciona una vision exhaustiva de los puntos fuertes y

débiles de las EGI utilizadas en las residencias de larga estancia y en la atencion domiciliaria.

Metodos: Se realiz6 una busqueda sistematica en PubMed, CINAHL y Web of Science Core
Collection. Se consideraron los estudios publicados hasta el 13 de julio de 2021. Se realiz6

una evaluacion de la calidad de los estudios incluidos.

Resultados: Se identificaron un total de 10 EGI diferentes en 71 estudios incluidos. Se

describieron tres instrumentos para residencias de larga estancia y siete para la atencion
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domiciliaria. EI contenido no era homogéneo y diferia en cuanto al detalle y la claridad de las
areas evaluadas. La validez y la fiabilidad de algunas de las EGI se mantuvieron en un rango

de bueno a excelente.

Conclusiones: El establecimiento de dominios mas especificos y claros, asociados a las
necesidades especiales del entorno asistencial, podria mejorar las decisiones informadas a la
hora de seleccionar e implementar una EGI. Teniendo en cuenta la cantidad y calidad de la
evidencia, la trayectoria de desarrollo de los instrumentos, la validacién en diferentes idiomas
y la disponibilidad en diferentes entornos asistenciales, recomendamos el uso del interRAI

LTCF y el interRAI HC para las residencias de larga estancia y la atencién domiciliaria.
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Psychometric characteristics of comprehensive geriatric assessments
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ARTICLE INFO ABSTRACT

Keywaords:

Long-term care

Community care

Comprehensive geriatric assessment

Background: Comprehensive Geriatric Assessments (CGAs) have been incorporated as an integrated care
approach effective to face the challenges associated to uncoordinated care, risk of hospitalization, unmet needs,
and care planning experienced in older adult care. As they assessed different dimensions, is important to inform
about the content and psychometric properties to guide the decisions when selecting and implementing them in

CGA . . . . . L
Reliability practice. This systematic review provides a comprehensive insight on the strengths and weaknesses of the CGAs
Validity used in long-term care settings and community care.

Methods: A systematic search was conducted in PubMed, CINAHL, and Web of Science Core Collection. Studies
published up to July 13, 2021, were considered. Quality appraisal was performed for the included studies.
Results: A total of 10 different CGAs were identified from 71 studies included. Three instruments were reported
for long-term care settings, and seven for community care. The content was not homogenous and differed in
terms of the detail and clearness of the areas being evaluated. Evidence for good to excellent validity and reli-
ability was reported for various instruments.

Conclusions: Setting more specific and clear domains, associated to the special needs of the care setting, could
improve informed decisions at the time of selecting and implementing a CGA. Considering the amount and
quality of the evidence, the insttument development trajectory, the validation in different languages, and
availability in different care settings, we recommend the interRAI LTCF and interRAI HC to be used for long-term
facilities and community care.

1. Background older adult population (Bernabei et al., 2008; World Health Organiza-

tion, 2015). For facing this panorama, health care professionals and

Societies and health systems are being challenged by the current
demographic transition to ageing populations, arising the need for ad-
justments and responses from all sectors, including public health (WHO,
2015, 2018). The complexity of older adult care associated to comor-
bidities, polypharmacy, multiple treatments and interventions from
different health care providers, socioeconomic status, and the risk of
developing functional and cognitive impairment, have implications on
the quality of life and capacity for independence and autonomy of the

* Correspondence to: Ctra. de la Hiniesta 137, 49024 Zamora, Spain.

public health policymakers must pursue the development of healthcare
approaches that place older people’s needs and preferences in the centre
of service delivery (WHO, 2015).

Integrated care has been considered as an effective alternative
approach to the traditional and standard service delivery, improving the
quality of older adult care and positively impacting rates of institu-
tionalization and costs (Johri et al., 2003; McDonald et al., 2013; World
Health Organization, 2015). A method in which different care levels and
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services are integrated across health care and long-term care settings
covering the needs and preferences of older adults along their life course
(World Health Organization, 2015). It comprises three key features, a
case-management system that assess the individual's needs according to
a person-centred perspective, a comprehensive care plan which aim to
assist people on their treatment and care decisions, and an effective
transfer of information among caregivers and settings aiming to improve
coordination and integration of care (World Health Organization, 2015).

Following this approach, Comprehensive Geriatric Assessments
(CGAs) became important interventions in geriatric care (Ellis et al.,
2011 Pilotto et al., 2017). CGAs incorporate the main pillars of an in-
tegrated care approach and are being defined as a process of care
including a coordinated multidimensional and multidisciplinary
assessment, facilitating the clinical decision for the formulation of a
personalized care plan to address the needs and concerns of the older
person (and their family and carers) (Pilotto et al., 2017; British Geri-
atrics Society, 2019).

The interdisciplinary and integrated care process approach, centres
its attention on the person and relatives, leading to a holistic evaluation
of core domains. As this care process approach considers multiple areas
of an individual, care professionals and policy makers must be aware of
CGA’s psychometric flaws and fortes to be able to take reliable decisions
on care planning and health policy outcomes, aiming to optimize care
quality. For this reason, the aim of this systematic review is to provide
insight into the content and psychometric characteristics of CGAs used
in long-term care settings and community care.

2. Methods
2.1. Literature search

A systematic literature search was conducted in three databases,
PubMed, CINAHL and Web of Science Core Collection for studies up to
July 13, 2021 (search strategy and studies selection procedure are
available in Methods A.1). See Table 1 for inclusion and exclusion
criteria. Reference lists of selected studies and relevant systematic re-
views were scanned for potentially eligible primary studies.

2.2, Data extraction

One author (MMU) extracted the data from the final selection of
papers. The following information was gathered: a) name of CGA; b)
authors/year; d) description of sample; ) country; f) study setting; g)

study design; h) aim of the study; i) type of validity/reliability; and j)

Table 1
Inclusion and exclusion criteria used for the study selection.

Inclusion Criteria Exclusion Criteria

An assessment that consists of a
collection of single domain measures,
tests or assessments, or stand-alone
instruments assessing one domain (e.g,
depression)

Studies published in languages other
than English or Spanish

The Comprehensive Geriatrie
Assessment instrument must be one
single test or assessment tool

The study should report on the
validation or reliability of the
instrument

The instrument must target specifically
people of 55 vears and older

Publications such as conference
abstracts, case studies, protocols,
dissertations, books and systematic
reviews (however, references from
selected SRs were checked)

If the entire instrument is self-report.
Instruments developed for acute care,
mental health care, palliative care,
primary care or hospitalized settings.
Also, those instruments that assessed
transfer from or to any of the
aforementioned care setting.
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main findings. Scale, items, indices, or domains were also extracted from
the relevant studies.

Results on the domains covered by the CGAs were reported, followed
by results on the evaluation of the reliability/validity of 1) complete
CGAs; 2) specific domains and items; 3) scales and indexes; and 4)
outcomes relevant for organization of care and clinical decision making.
The domains of the CGAs were obtained from the description of the
areas assessed in the papers, and from the forms or questionnaires, when
available. To avoid bias on the domains’ description, those areas related
to demographic or administrative data (e.g., Identification, Background
or Assessment information) were excluded from this analysis, as they
might not be reported in the papers but included in the forms.

2.3. Risk of bias

The quality of the studies was assessed independently by two authors
(MM and AM) using the “STANDARD QUALITY ASSESSMENT
CRITERIA™ for quantitative studies (Kimet et al., 2004) and percentage of
agreement was calculated. Subsequently, the same two raters discussed
the disagreements and came with a final consent agreement. Further
detailed regarding the risk of bias methodology is provided in Methods
Al

2.4. Interpretation of test scores

The validity and reliability outcomes were obtained according to the
aims of the studies and the primary outcomes identified. When outcomes
were unclear or multiple outcomes were reported, the researcher
selected the one that best reflected the main result of the study (e.g.,
main scales outcomes rather than subscales). To avoid differences on the
interpretation of the psychometric outcomes between the studies, the
reviewers decided to use a standardized criterion based on the literature
(available in Methods A.1).

3. Results
3.1. Literature search

After duplicates were removed, the titles and abstracts of 1226 re-
cords were screened, of which 115 records were analysed in detail by
full text. Finally, 47 records were included in the review. After scanning
the reference lists of selected studies, 24 additional studies were
considered as eligible primary studies. In total, 71 papers were included
in the final results (Fig. 1. PRISMA flow diagram).

3.2. Risk of bias

Two raters (MM and AM) scored the quality of the 71 papers,
obtaining a 78.97% of agreement. The scores ranged from 0.50 to 1 (1
maximum score), with an average score of 0.83 (Table A.1).

3.3. CGA characteristics

Ten different CGAs were identified: three focused on long-term care
settings and seven focused on community care (see Table 2). Table 3
shows the number of domains assessed by each CGA and the number of
studies that used criterion measures and the number of criterion mea-
sures used to validate some of their domains. The areas validated and the
criterion measures used for their validation are available in Table A.2,

3.4. Psychometric characteristics of the CGAs
The following section describes the reliability and validity results.
The first subsection describes the results of the long-term care facilities

instruments, followed by the community care. Each subsection starts
with the reliability results followed by validity findings. Results are
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CINAHL = 444
PubMed = 821
WOS = 196
Total = 1461

Remaining records = 1226

@emg irelevant to the man \

subject = 702

Single
instrument/domain/symptom =
255

Other type of publication = 29 and gbstract screening = 1111
Self-reported/administered Remaining records = 115
instrument = 25

Collection of single domain
measures = 1

Not studying validity/reliability =
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SKudies included =47

Studies included after screening
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Fig. 1. PRISMA flow diagram.

described according to the four approaches identified to study the psy- 3.5. CGAs for long-term care settings

chometric characteristics: a) complete CGAs; b) specific domains or

items; c) specific scales or indices; and d) outcomes relevant for clinical 3.5.1. Reliability results
decision making and organization of care. The psychometric evidence The reliability of the complete CGA RAI-MDS and subsequent updated
for outcomes relevant for organization of care and clinical decision versions (n = 8), and CPAT (n = 1), was studied (Table A.3). Good to

making are described in a separate subsection.

excellent inter-rater reliability was reported for more than 91.7% of the
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Table 2
CGAs identified in the review, according to their care setting.

Long-term care setting Community care

Resident Assessment Instrument-
Minimum Data Set (RAI-MDS) (
Morris et al., 1990)

“RAI-MDS 2.0 (Morris et al., 1997b)
“RAI-MDS 2.1 Chinese version (Chou
et al., 2001)

MDS 3.0 (Saliba and Buchanan,
2012)

“interRAI Long-term Care Facilities
(LTCF) v.9.1 (Hirdes et al., 2008)
“interRAI LTCF Korean Version (Kim
et al,, 2015)

VALutazione GRAFica (ValGraf)
Residential version (Gigantesco
et al., 1995)

Comprehensive Assessment and Referral
Evaluation (CARE) (Gurland et al., 1977)

Older American’s Resources and Services
(OARS) Multidimensional Functional
Assessment Questionnaire (OMFAQ) (
Fillenbaum and Smyer, 1981)
“OARS-OMFAQ Spanish version (Fibla

et al., 1996)

Philadelphia Geriatric Center Multilevel
Assessment Instrument (MAI) (Lawton

et al., 1982)

Care Planning Assessment Tool (CPAT)
(Fleming, 2008)
“J-CPAT Japanese version (Kanegae
et al,, 2010)
Popovich Scale (Grubba et al., 1990)
Qutcome and Assessment Instrument Set
(OASIS) (Shaughnessy et al., 1994)
RAI-MDS Home Care (HC) (Morris et al.,
1997a)
“RAI-MDS HC Chinese version (Kwan
et al., 2000)
“RAI-MDS HC Swiss version (Ludy
Busnel, 2017)
“interRAI HC (Hirdes et al., 2008)
“interRAI HC Korean version (Kim et al.,
2015)
Community Assessment of Risk Instrument
(CARI) (Clarnette et al., 2015)

g and

* Are considered as subsequent versions of the original instrument.
b The MDS 3.0 is an updated version of RAI-MDS and RAI-MDS 2.0, however,
it was not developed by the interRAI network.

items for the CPAT (Fleming, 2008).

The RAI-MDS inter-rater reliability improved with every updated
version. Originally, reliability was reported to be fair to moderate for
more than half of the items (Hawes et al., 1995; Morris et al., 1990), and
for the core set of items of the RAI-MDS in several countries (Sgadari
et al., 1997). For the revised items and 83% of the new items in version
2.0, good to excellent inter-rater reliability was reported (Mortis et al..
1997b); for version 3.0, good to excellent interrater reliability was
found for the majority of the new and modified items (Saliba and
Buchanan, 2012). The latest version, the interRAI LTCF and its Korean
version (Hirdes et al., 2008; Kim et al., 2015), reported good to excellent
inter-rater reliability for more than 90% of the items, and an interna-
tional study reported excellent average test-retest reliability and good
average inter-rater reliability (Onder et al., 2012).

The reliability of domains was reported for the RAI-MDS (n = 1), and
the J-CPAT (n = 1), and for the items of RAI-MDS and its subsequent
version 2.0 (n = 3) (Table A.4). For the 16 studied domains of the RAI-
MDS, inter-rater reliability was moderate for 11, good for one, and poor
for four (Hawes et al., 1995). The inter-rater and test-retest reliability for
the eight J-CPAT domains were reported to be in the adequate range
(Kanegae et al., 2010).

For specific RAI-MDS items related to urinary incontinence, moder-
ate to good inter-rater reliability was reported, except for one item that
was reported as poor; excellent inter-rater reliability was found for
identifying different gradations of incontinence (Resnick et al., 1996).
Oral/dental items reported poor or none inter-rater reliability between
nursing staff and dental assessment, except for one item reporting good
inter-rater reliability (Jockusch et al., 2021). Excellent test-retest
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Table 3
Number of domains included in the CGAs, number of studies using criterion
measures, and number of criterion measures used for validation.

Care setting Name of # of # of studies # of criterion

CGA domains that included measures or gold
assessed by criterion standards used
the CGA measures for validation
Long-term RAI-MDS 15 14 37
Care RAI-MDS 16 7 11

2.0
MDS 3.0 16 2 2
ValGraf 8 1 2
CPAT 8 2 4
interRAI 17 0 0
LTCF

Community CARE 3 0 0

Care OARS- 5 1 4

OMFAQ
MAI 7 0 0
Popovich 4 1 2
Scale
OASIS 4 2 5
RAI-MDS 16 5 7
HC
interRAI 18 3 5
HC
CARI 3 0 0

Note: RAI = Resident Assessment Instrument; MDS = Minimum Data Set; Val-
Graf = Valutazione Grafica; CPAT = Care Planning Assessment Tool; LTCF
= Long Term Care Facilities; CARE = Comprehensive Assessment and Referral
Evaluation; OARS-OMFAQ = Older American’s Resources and Services Multi-
dimensional Functional Assessment Questionnaire; MAI = Philadelphia Geri-
atric Center Multilevel Assessment Instrument; OASIS = Outcome and
Assessment Instrument Set; HC = Home Care; CARI = Community Assessment
of Risk Instrument.

reliability was found for all RAI-MDS 2.0 pain items (Fisher et al., 2002).

The reliability of scales from the RAI-MDS and subsequent versions
(n = 8), and the CPAT (n = 1), and for the indices derived from the RAI-
MDS (n = 2), was reported (Table A.5). From the eight scales of the
CPAT, internal consistency was adequate for all, except for the Psychi-
atric Symptom Scale (Fleming, 2008).

Internal consistency was in the acceptable range for the following
RAI-MDS and subsequent versions 2.0 and Korean interRAI LTCF scales:
CPS, MDS-Cognition Scale (MDS-COGS), Challenging Behaviour Profile
Scale (CBP) (except for one subscale), Communication, Pain and ADL
(Gerritsen et al., 2008; Gruber-Baldini et al., 2000; Kim et al., 2015; Mor
et al., 2011). The scales for Social Engagement, Mood, Behaviour, and
Pain Scale did not reach acceptable levels for internal consistency (Mor
etal., 2011). Internal consistency of the depression scales were reported
as follow: insufficient for the DRS in the RAI-MDS 2.0, but acceptable in
the RAI-MDS (Anderson et al., 2003; Hsiao et al., 2015), acceptable for
the Depression Scale in the Korean interRAI LTCF (IKim et al., 2015), and
for the composite depression measure (sum of all items in section E1,
E1SUM) in version 2.0 (Koehler et al., 2005).

Inter-rater reliability was reported as excellent for all eight scales
from the CPAT (Fleming, 2008). To screen dementia, the cut-off point 2
or higher of the MDS-COGS of the RAI-MDS showed high specificity, but
lower sensitivity than cut-off point 1. For the cut-off point of 2, interrater
and test-retest reliability for a negative screen was found to be high, but
moderate for a positive screen (Zimmerman et al., 2007). For the CBP
from the RAI-MDS 2.0, overall inter-rater reliability was reported as fair
(Gerritsen et al., 2008). Poor to moderate testretest reliability was
shown for the DRS of RAI-MDS 2.0 (Anderson et al., 2003).

Only the reliability of indices from the RAI-MDS was studied,
reporting good to excellent inter-rater reliability for seven indices
(Casten et al., 1998), and an acceptable internal consistency for the
Social Engagement Index (Mor et al., 1995).
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3.5.2. Validity results

The validity of the complete CGA was only reported for the construct
validity of the ValGraf, indicating that 52.9% of the variance was
explained by 13 factors (Pascazio et al., 2009) (Table A.3).

The validity of domains was assessed for the RAI-MDS (n = 2), the
CPAT (n = 1), and the ValGraf (n = 1), and for the items from the RAI-
MDS and subsequent updated versions (n = 10) (Table A.4). Three
studies of RAI-MDS and version 2.0 included samples with individuals
with the characteristics of the conditions that were being validated, two
of them determining the condition through previous medical diagnoses
(Hendrix et al., 2003; Liang et al., 2011). Even though this was not
specifically reported for the CPAT, the study sample included people
from dementia and rehabilitation care settings (Kanegae et al., 2010).
For the ValGraf this was not described.

The criterion validity for the RAI-MDS Behaviour and ADL domains
reported medium to large effect sizes, also poor to fair agreement be-
tween RAI-MDS ADL assessments and the criterion measure (Lum et al.,
2005; Snowden et al., 1999). For the CPAT Japanese version, the do-
mains of Confusion, Self-help, Physical Problems, and Care dependency
reported large effect sizes when compared against criterion scales
(Kanegae et al., 2010). The concurrent validity for the Functional and
Cognitive domains of the ValGraf reported large effect sizes (Pascazio
et al., 2009).

Results from the validation of items from the RAI-MDS and subse-
quent updated versions reported difficulties on identifying their specific
conditions. Risk of undernutrition and mood anxiety symptoms items
from the RAI-MDS were found to underreport these conditions (Liang
etal., 2011; Simmons et al., 2002). The same results have been reported
for the mood indicators items from the RAI-MDS 2.0 (Hendrix et al.,
2003). However, improvements in the validity of items on cognition,
mood, behaviour and depression in version 3.0, and higher agreement
with criterion measures as compared to the RAI-MDS 2.0 items, was
reported (Saliba and Buchanan, 2012), Validity problems have been also
reported for the oral/dental (Hoben et al., 2016; Jockusch et al., 2021),
fall (Hill-Westmoreland and Gruber-Baldini, 2005), and pain items
(Fisher et al., 2002) of the RAI-MDS 2.0.

Diagnostic accuracy for falls was in the acceptable range for only one
of the two fall items (Hill- Westmoreland and Gruber-Baldini, 2005).
Similar difficulties were described for the urinary tract infection (UTI)
items (Stevenson et al., 2004).

Test content validity for the oral health section of the interRAI LTCF
and interRAI HC was considered incomplete and items not clearly
worded. Four items were considered as relevant, and two items were
considered as feasible (Krausch-Hofmann et al., 2019).

The validity of scales was assessed for the CPAT (n = 1), and for the
RAI-MDS and subsequent versions (n = 15), and for the indices from the
RALI-MDS (n= 4) (Table A.5). The CPAT sample was selected from
specific dementia care units, while for nine studies of the RAI-MDS and
version 2.0 samples included individuals with the conditions deter-
mined before the study, four of them established by medical diagnoses
(Anderson et al., 2003; Liang et al., 2011; Morris et al., 1994; Zimmer-
man et al., 2007).

The CPAT scales validated against criterion measures were Confu-
sion and Self-help, which reported large effect sizes (Fleming. 2008). In
the case of RAI-MDS and subsequent versions, all Cognition Scales
(MDS-COGS, CPS, and Brief Interview for Mental Status), the Pain Scale,
and two subscales of the CBP reported large effect sizes and good/-
excellent agreement against criterion measures (Fries et al., 2001; Ger-
ritsen et al., 2008; Gruber-Baldini et al., 2000; Hartmaier et al., 1994,
1995; Morris et al., 1994; saliba et al., 2012). However, a medium effect
size between the CPS and the Mini-Mental State Examination (MMSE)
(Snowden et al., 1999), and a fair agreement between the CPS and the
7-item Global Deterioration Scale were described (Hartmaier et al.,
1994). Small to medium effect sizes were found for the divergent val-
idity from the MDS-COGS and the CPS (Gruber-Baldini et al., 2000).

The eriterion validity for the DRS reported inconsistencies. One
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study reported a large correlation against the Geriatric Depression Scale-
Short From (GDS-SF) (Hsiao et al., 2015), however, another study found
some contradictory results using the same criterion measure (Liang
et al., 2011). Also, the DRS did not correlate with standard measures or
small to medium effect sizes as shown in two studies (Anderson et al.,
2003),(Koehler et al., 2005).

Construct validity for the DRS and the CPS reported acceptable factor
loadings, and the CPS also met the criteria for simplicity and face val-
idity (Hsiao et al., 2015),(Morris et al., 1994). For the CBP, construct
validity reported that it is formed by four subscales, and it was also
identified as strong predictor of one year mortality (Gerritsen et al.,
2008; Hsiao et al., 2015; Mor et al., 2011).

Regarding the diagnostic accuracy, AUC was excellent for CPS, MDS-
COGS, and the Brief Interview for Mental Status (BIMS) (Hartmaier
et al., 1994, 1995; Saliba et al., 2012), with the exception of one study
that reported an insufficient AUC for the MDS-COGS (Zimmerman et al.,
2007). The AUC for the DRS was also insufficient and for the Fracture
Risk Scale not good (Hsiao et al., 2015; loannidis et al., 2017). These
results are related to the Sensitivity and Specificity values reported for
the different scales, which described high values for all Cognition Scales
(Hartmaier et al., 1994, 1995; Morris et al., 1994; Saliba et al., 2012;
Zimmerman et al., 2007), but inconsistencies and low values for the DRS
that did not reach the expected minimum (Anderson et al., 2003; Hsiao
et al., 2015). Also, it was identified that the DRS under detects the
prevalence of depression compared to the GDS-SF (FHsiao et al., 2015).

For the RAI-MDS indices, large effect sizes were demonstrated for
Cognition, ADL, Time Use and Social Engagement (Lawton et al., 1998;
Mor et al., 1995), while medium and small correlations for Problem
Behaviours and Depression when compared against criterion measures
(Lawton et al., 1998). Discriminant validity was also demonstrated for
all these indices (Lawton et al,, 1998). Construct validity for Social
engagement, Gognition, ADL and Time Use reported acceptable factor
loadings, however, most factors failed to be replicated within a cognitive
impaired sample (Casten et al., 1998: Mor et al., 1995). Lastly,
Depression and Cognition were associated with the psychiatric diagnosis
of depression and strongly with a dementia diagnosis, respectively
(Lawton et al., 1998). Four models of mortality risk indices were vali-
dated, reporting that the Flacker models were more reliable predictors
and better discriminators of mortality risk than the MDS-Mortality Risk
indices (Kruse et al., 2010).

3.6. CGAs for conununity care

3.6.1. Reliability results

The reliability of the complete CGA was studied for the OASIS (n = 3),
RAI-MDS HC and subsequent interRAI HC version (n = 5), and CARI
(n = 1) (Table A.3). Two studies reported good to excellent inter-rater
reliability for the OASIS (Hittle et al., 2004; Madigan and Fortinsky,
2004), nonetheless, in another study was reported poor to moderate
inter-rater reliability for more than 60% of its items (Kinatukara et al.,
2005).

Good to excellent interrater reliability has been reported for the
RAI-MDS HC and interRAI HC in several countries (Hirdes et al., 2008;
Kim et al., 2015; Kwan et al., 2000; Mouris et al., 1997a). Data reliability
reported inaccurate records in demographic and height or weight vari-
ables of the interRAI HC (Schluter et al., 2016).

Lastly, the majority of the items included in the CARI reported poor
to fair inter-rater reliability (Clarnette et al., 2015).

The reliability of domains of the CARE, OASIS and CARI was targeted
by three studies (Table A.4). For CARE domains, poor to excellent reli-
ability was found, with the Psychiatric Dimension performing the best of
the three domains (Gurland et al., 1977). OASIS domains internal con-
sistency was within the acceptable range only for the functional domain
(Madigan and Fortinsky, 2000), while intra-rater reliability was good to
excellent for the affect and behavioural domains, and fair to good for the
clinical and functional domains (Madigan and Fortinsky, 2000).
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Inter-rater reliability of the CARI was poor to fair for their three domains
and low agreement was reported for risk outcomes (Clarnette et al.,
2015).

The reliability of scales or indices from the RAI-MDS HC and interRATL
HC (n = 5), Popovich Scale (n = 1), OARS-OMFAQ (n = 1), and MAI
(n = 1), were reported (Table A.5),

Internal consistency was studied for eight scales of the RAI-MDS HC
Chinese version and six scales of the intetRAI HC Korean version. Of the
tested scales, the Pain, Communication, and Instrumental Activities of
Daily Living (IADL) involvement and capacity Scales of both CGAs, and
the Activities of Daily Living (ADL) and Depression Scales of the inter-
RAI HC Korean version, reported internal consistency reliability withing
acceptable ranges (Kim et al., 2015; Kwan et al., 2000; Leung et al.,
2011, 2012). For all the scales of the Popovich Scale, inter-rater reli-
ability reported large effect sizes (Grubba et al., 1990), while for the
OARS-OMFAQ, it was good for the majority of the scales except for the
Physical Health scale (Fillenbaum and Smyer, 1981).

Regarding the reliability of the indices, the Frailty Index of the RAI-
MDS HC (Mor et al., 1995) and all indices of the MAI reported accept-
able internal consistency (Lawton et al., 1982; Ludwig and Busnel,
2017)). Large effect sizes for test-retest reliability and moderate to good
inter-rater reliability was also described for all scales of the MAI (Lawton
et al., 1982).

3.6.2. Validity results

The validity of the complete CGA was reported only for the convergent
validity of the OASIS (n = 1), indicating several inconsistencies between
the OASIS and the criterion measure (Kinatukara et al., 2005)
(Table A.3).

The validity of domains was studied for the OASIS (n = 2), and for the
mortality data of the interRAI HC (n = 1), and for the items of the oral
health section of the interRAI HC (n = 1) (Table A.4). When compared
against gold standards, functional items of the OASIS reported medium
to large effect sizes for the composite scores of ADL and IADL, large
effect sizes were described for the cognitive functioning items, and
moderate for the depressive symptoms items (Tullai-McGuinness et al.,
2009). Regarding construct validity, only the functional domain re-
ported adequate performance (Madigan and Fortinsky, 2000).

The criterion validity of the mortality data of the interRAI HG was
reported to be consistent (Schluter et al., 2016). The test content validity
of the oral health section was considered as incomplete and items not
clearly worded; only four items were considered as relevant, and only
two items were considered as feasible (IKrausch-Hofmann et al., 2019).

The validity of scales was studied for the RAI-MDS HC and interRAL
HC subsequent version (n = 7), OARS-OMFAQ (n = 2), and Popovich
Scale (n = 1), and for the indices from the RAI-MDS HC (n = 3), and the
MAI (n = 1) (Table A.5). The two studies validating the interRAI HC
scales included samples with individuals diagnosed by the condition
being assessed (Gee et al., 2021; Penny et al., 2016); for the other CGAs,
this condition was not identified in their studies.

The criterion validity of the ADL, IADL, and Cognition Scales of the
RAI-MDS HC reported large effect sizes (Carpenter et al., 2005; Landi
et al., 2000). However, for the RAI-MDS HC Mood scale and the interRAI
HC Depression Rating Scale (DRS), no correlation and a medium effect
size were reported against the criterion measure, respectively (Carpen-
ter et al., 2005; Penny et al., 2016). For the Economic, Mental Health,
Physical Health, and Self-care capacity Scales of the OARS-OMFAQ and
the Cognitive, Physical health and Social resources Subscales of the
Popovich Scale, large effect sizes were reported (Fillenbaum and Smyer,
1981; Grubba et al., 1990).

Regarding content validity, RAI-MDS HC was reported to have
higher data completion and better domain coverage compared to cur-
rent used assessment instruments (Carpenter et al., 2005), Concerning
construct validity, a good factorial structure was reported for the IADL
involvement and capacity Scale and Negative Mood Scale of the
RAI-MDS HC cChinese version (Leung et al., 2011, 2012). The
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OARS-OMFAQ Spanish version revealed a similar factor structure to the
original English version, with some differences in the Self-care and
Mental Health Scales (Fibla et al., 1996). For the Popovich Scale, the
Economic Subscale construct validity was demonstrated (Grubba et al.,
1990).

The diagnostic accuracy revealed excellent and inadequate Areas
Under the Curve (AUCs) for the Cognitive Performance Scale (CPS) and
the DRS of the interRAI HC, respectively (Gee et al., 2021; Penny et al.,
2016). The sum between sensitivity and specificity reached the mini-
mum expected value for the CPS but not for the DRS (Gee et al., 2021;
Penny et al., 2016). In the case of the Changes in Health, End-stage
disease, and Signs and Symptoms scale (CHESS), results showed it to
be a strong predictor for hospitalization (Campitelli et al., 2016).

The Frailty Index of the RAI-MDS HC, was found as a strong predictor
of mortality risk, admission to a long-term care facility, hospitalizations,
and falls (Burn et al., 2018; Campitelli et al., 2016; Ludwig and Busnel,
2017). The studies on the seven indices from the MAI described large
effect sizes for internal validity and concurrent validity, while small to
large effect sizes for criterion validity for all indices with exception for
the Cognition and Perceived Environment indices (Lawton et al., 1982).

3.7. Outcomes relevant for clinical decision making and organization of
care

The RAI-MDS and subsequent version 2.0, intetRAI-LTCF, and RAI-
MDS HC and subsequent version also generate outcomes relevant for
clinical decision making and organization of care. None of the other
identified CGAs validated similar outcomes.

For clinical decision making, the Resident Assessment Protocols
(RAPs) from the RAI-MDS reported reliable detection of two different
urodynamic diagnosis (Resnick et al., 1996). In its Chinese version, four
RAPs, Cognitive loss, ADL, Communication and Mood Symptoms, re-
ported good concurrent validity and inter-rater and test-retest reliability
(Chou et al., 2001). For the new version of the RAPs, the Clinical
Assessment Protocols (CAPs) from the RAI-MDS HC, four of the 30 CAPs
reported good to excellent validity, the remaining CAPs reported slight
and fair agreements (Kwan et al., 2000).

RAI-MDS triggers for the detection of undernutrition were validated
(Beck et al., 2001). They reported those triggers to be able to identify
relevant characteristics of this condition in comparisons with those
participants with no triggers (Beck et al., 2001).

For organization of care, the Resource Utilization Groups (RUG-III)
from the RAI-MDS reported to be able to differentiate between residents
according to intensity of care needs, validating RUGs with the level of
Registered General Nurses care time (Carpenter et al., 2003). The Finish
version of the RUG-III for version 2.0, explained 38.2% of the variance of
total patient cost per diem; also, they found an ambiguity in terms of the
inter-rater reliability as it varied from fair to good according to the type
of professionals, agreement was slightly better when assessors were
personal nurses, as compared to personal nurse and outsider evaluator
(Bjorkgren et al., 1999). For the interRAI HC version, good convergent
validity with the Resource Utilization in Dementia instrument
(RUD-Lite) (Wimo et al., 1998) for the estimations of societal costs of
care (including healthcare and nursing, welfare and informal care)
derived from intertRAI-HC data was reported (van Lier et al., 2016).

Applicable for quality improvement and benchmarking purposes, the
22 Quality Indicators (QIs) from the RAI-MDS 2.0 reported fair to
excellent inter-rater reliability, except for two (Mor et al., 2003). Except
for three of the 100 single items used for measuring the quality in-
dicators, good to excellent inter-rater reliability was reported for all
(Mor et al., 2003). In addition, the content validity of the QIs reported
pressure ulcers as the most practice sensitive QI; variations were found
between the Qls considered as most sensitive for physician and nursing
care, while none of them were considered to be most sensitive for pol-
icy/decision makers (Estabrooks et al., 2013).

Lastly, the accuracy of the RAI-MDS in identifying hospitalization
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events and payment sources was evaluated, reporting that the RAI-MDS
is not ideal for the identification of these elements without the support of
supplemental information from claims data (Cai et al., 2011).

4, Discussion

This systematic review aimed to provide insight into the content and
psychometric characteristics of CGAs to enable potential users to make
an informed decision when a CGA is considered to be implemented.

We found that some of the CGAs included broad domains which
makes it difficult to identify what they are specifically assessing. On the
contrary, other assessments were more specific or clearer by referring
and evaluating the domains in more detail. We consider it necessary to
be more specific on the domains as these are screening tools that could
identify risk factors for potential deterioration and take into account the
complexity associated with older adult care, which is associated with
comorbidity, polypharmacy, multiple treatments, etc., and could guide
clinical decision making and interventions (Bernabei et al., 2008; World
Health Organization, 2015; Scanlan, 2005), so if the information is clear,
and the dimensions and warnings are well defined, the relevant clinical
informartion will be gathered by the clinicians. This approach also allows
to compare how comprehensive a CGA is against proposed lists of do-
mains that are considered relevant to be evaluated by a CGA (Pilotto
et al., 2017; British Geriatrics Society, 2019) and could facilitate the
clinicians and policy makers decision on which instruments are more
suitable for their specific situation and aim.

By acknowledging the comprehensiveness of the CGAs, a big amount
of data could be gathered supporting improvements and developments
of algorithms that could be used to incorporate automatic learning to
extract and identify useful information through large databases (Dipnall
etal., 2016). Consequently, this could guide the development of decision
models for medical and care procedures, such as prognosis, diagnosis,
and treatment planning, which should be embedded into CGAs as sys-
tematic support components (Gongora et al., 2018), optimizing
personalized treatments and improving evidence-based decisions mak-
ing among clinicians and scientists, identifying the causes of unmet care
of older adults and more effective treatment approaches (Gongora et al.,
2018).

The most studied instruments for long term care were the RAI-MDS
and its subsequent versions, and for community care were the RAL-
MDS HC and subsequent version, and OASIS, The RAI-MDS and RAL-
MDS HC and their subsequent versions have been studied, validated,
and adapted globally. Only the CPAT and OARS-OMFAQ were adapted
for other non-English speaking countries, but not reaching the global
covering of the interRAI network instruments. Another distinguishing
feature was that interRAI instruments used specific population samples
clinical characteristics (e.g., depression, cognition, dementia) neces-
sarily to validate the outcomes of interest.

Although the number of studies and psychometric results positively
support the RAI-MDS and subsequent versions for its used in long-term
care facilities as compared to the other identified CGAs, some consid-
erations must be made. Its reliability improved along the evolution to
the next versions, reporting good to excellent results in the later stages.
Overall, the main strengths rely on the psychometric characteristics of
the Cognition, ADL, Time Use, and CBP items, and the outcomes relevant
for clinical decision making and organization of care (e.g., RAPs and
RUG III); however, flaws remain on items such as oral/dental problems,
risk of undernutrition, urinary tract infection, and depression and mood.

For community care, the difference on the number of studies vali-
dating the CGAs was not as vast as for long-term care settings, and the
psychometric characteristics appear to achieve high standards for all,
except for the CARI and the CARE. However, some considerations must
be contemplated: a) The CARE, the CARI, the MAI and the OARS-
OMFAQ were not reported to be validated against gold standards or
criterion measures; b) the CARE, the CARI, the Popovich Scale, the
OASIS, and the OARS-OMFAQ were studied with suboptimal study
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designs, using small samples; ¢) items of the scales of the Popovich Scale
and OASIS were validated against OARS-OMFAQ scales as the criterion
measure, for which strong psychometric evidence is not available; d)
inconsistency was revealed on the validation and reliability of the
QASIS, some studies reported high values but this was not confirmed by
other studies; and e) the RAI-MDS HC and subsequent version reported
similar flaws to the aforementioned for the RAI-MDS and subsequent
versions on areas such as mood and depression and the oral health
section.

In this review mainly studies performed in high income countries
have been included. Studies on CGAs performed in low to middle income
countries, such as African, Southeast Asian, and Latin-American coun-
tries have not been found, despite Spanish language was one of the in-
clusion criteria. This might imply that in these regions, where health
systems are not optimally developed, an integrated care approach to-
wards ageing has not been implemented yet, despite that these regions
are also confronted with an ageing population (Prina et al., 2019).

4.1. Strengths and limitations

The strength of this review relies on reporting on a comprehensive
panorama of the CGAs available for long-term and community care, with
insights on the psychometric properties, the content, and the variety of
instruments. The results presented here support reliable decision-
making on care planning and health policy outcomes, impacting the
vulnerable older adult population that live in these care settings.

Several limitations regarding this systematic review must be
considered. First, our definition of a CGA encompassed single multi-
disciplinary assessment instruments targeting different domains, not a
conglomerate of single domain instruments assessing each area indi-
vidually or those developed for being used for one single discipline.
Therefore, a number of CGAs used in practice might not be included in
our results, This definition of a CGA might be closer to the integrated
care approach proposed at the introduction (Johri et al., 2003; McDo-
nald et al., 2013; World Health Organization, 2015), which focusses on
the facilitation of data sharing across care settings, offering a core set of
items avoiding different score systems, and thereby facilitating an easy
transfer between care settings. Second, several statistical methods and
strategies were used to assess the psychometric characteristics, however
we proposed a single criterion to report, compare and analyse these
results. Also, we only used specificity, sensitivity, and AUC regarding
diagnostic accuracy. Third, CGAs in other languages than English and
Spanish were not considered. Finally, some of the study designs and
types of validity and reliability presented at the tables are according to
the researchers’ judgements as they were underreported by some of the
studies.

5. Conclusion

The timely detection of clinical problems, side effects or comorbidity
is strategic for a good quality care, so, it is highly relevant to considered
reliable tools with clear and specific domains to support clinical
decisions.

Due to the study characteristics such as the sample size, number of
studies, instrument development trajectory, validation in several coun-
tries, and availability in different care settings, we recommend the
interRAI LTCF and interRAI HC to be used for long-term care facilities
and community care, respectively. Also, it has been demonstrated their
potential for predicting mortality, hospitalizations, admission, urinary
infections, and detecting cognitive problems, falls, and nutritional risk
factors. Nonetheless, health care professionals must be aware of the
flaws reported for mood, depression, oral health, risk of undernutrition,
and urinary tract infection.

63



M. Molinari-Ulate et al.
Funding

This work was supported by the Marie Skltodowska Curie Actions
Innovative Training Network H2020-MSCA-ITN [grant agreement
number 813196].

CRediT authorship contribution statement

MMU, HR, and MF conceptualized and designed the review. MMU
and AM screened the titles and abstracts of the records resulted from the
search, MMU and AM evaluated the records for risk of bias, MMU
extracted the data from the included studies, and it was verified by HR.
MMU, HR, and MF drafted and critically revised the manuscript. HR and
MF provided overall study supervision. All authors authorized the final
version of the manuscript that was submitted. All authors read and
approved the final manuseript.

Conflict of interest

MF and HR are fellows of interRAI Network (www.interRAl org). HR
is a co-author in one of the studies included in this review, however, she
was not involved in the risk of bias assessment, which was performed
independently by MMU and AM.

Data availability

No data was used for the research described in the article.
Acknowledgement

Not applicable.
Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.a11.2022.101742.

References

Anderson, R.L., Buckwalter, K.C., Buchanan, R.J., Maas, M.L., Imhof, S.L., 2003. Validity
and reliability of the minimum data set depression rating scale (MDSDRS) for older
adults in nursing homes. Age Ageing 32, 435-438.

Beck, A.M., Ovesen, L., Schroll, M., 2001. Validation of the Resident Assessment
Instrument triggers in the detection of under-nutrition. Age Ageing 30, 161-165.

Bernabei, R., Landi, F., Onder, G., Liperoti, R., Gambassi, G., 2008. Second and third
generation assessment instruments: the birth of standardization in geriatric care,

J. Gerontol. 63A, 308-313.

Bjorkgren, M.A., Hakkinen, U., Finne-Soveri, U.H., Fries, B.E., 1999. Validity and
reliability of Resource Utilization Groups (RUG-III) in Finnish long-term care
facilities. Scan. J. Public Health 27, 228-234.

British Geriatries Society, 2019. Compreh Geriatric A
Care Practitioners.

Burn, R., Hubbard, R.E., Scrase, R.J., Abey-Nesbit, R.K., Peel, N.M., Schluter, P.J.,
Jamieson, H.A., 2018. A frailty index derived from a standardized comprehensive
geriatric assessment predicts mortality and aged residential care admission. BMC
Geriatr. 18, 319.

Cai, S., Mukamel, D.B., Veazie, P., Temkin-Greener, H., 2011. Validation of the minimum
data set in identifying hospitalization events and payment source. J. Am. Med. Dir.
Assoc. 12, 38-43.

Campitelli, M.A., Bronskill, S.E., Hogan, D.B., Diong, C., Amuah, J.E., Gill, S., Seitz, D.,
Thavorn, K., Wodchis, W.P., Maxwell, C.J., 2016. The prevalence and health
consequences of frailty in a population-based older home care cohort: a comparison
of different measures. BMC Geriatr. 16, 133.

Carpenter, L., Challis, D.J., Swift, C., 2005. "Single" assessment for older people:
comparison of the MDS-HC with current auditable methods in the home care setting.
J. Integr. Care 13, 35-41.

Carpenter, L., Perry, M., Challis, D., Hope, K., 2003. Identification of registered nursing
care of residents in English nursing homes using the Minimum Data Set Resident
Assessment Instrument (MDS/RAI) and Resource Utilisation Groups version I1I
(RUG-IIT). Age Ageing 32, 279-285.

Casten, R., Lawton, M.P., Parmelee, P.A., Kleban, M.H., 1998. Psychometric
characteristics of the minimum data set i: confirmatory factor analysis. J. Am.
Geriatr. Soc. 46, 726-735.

Toolkit for Primary

Ageing Research Reviews 81 (2022) 101742

Chou, K.-L., Chi, L, Leung, A.C.-t, Wu, Y.M., Liu, C.-P., 2001. Validation of minimum data
set for nursing home in Hong Kong Chinese elders. Clin. Gerontol. 23, 43-54.
Clarnette, R.M., Ryan, J.P., O'Herlihy, E., Svendrovski, A., Cornally, N., O’ Caoimh, R.,
Leahy-Warren, P., Paul, C., Molloy, D.W., 2015. The community assessment of risk
instrument: investigation of inter-rater reliability of an instrument measuring risk of

adverse outcomes. J. frailty Aging 4, 80-89.

Dipnall, J.F., Pasco, J.A., Berk, M., Williams, L.J., Dodd, S., Jacka, F.N., Meyer, D., 2016.
Fusing data mining, machine learning and traditional statistics to detect biomarkers
associated with depression. PLOS ONE 11, e0148195.

Ellis, G., Whitehead, M.A., Robinson, D., O’Neill, D., Langhorne, P., 2011.
Comprehensive geriatric assessment for older adults admitted to hospital: meta-
analysis of randomised controlled trials. BMJ 343, d6553.

Estabrooks, C.A., Knopp-Sihota, J.A., Norton, P.G., 2013. Practice sensitive quality
indicators in RAI-MDS 2.0 nursing home data. BMC Res. Notes 6.

Fibla, G.G., Patino, P.E., Dominguez, A.C., 1996. Version espanola del OARS
multidimensional functional assessment questionnaire: adaptacién transcultural ¥
medida de la validez. Aten. Prima 17.

Fillenbaum, G.G., Smyer, M.A., 1981. The development, validity, and reliability of the
OARS multidimensional functional assessment qustionnaire. J. Gerontol. 36,
428-434,

Fisher, S.E., Burgio, L.D., Thorn, B.E., Allen-Burge, R., Gerstle, J., Roth, D.L., Allen, S.J.,
2002. Pain assessment and management in cognitively impaired nursing home
residents: association of certified nursing assistant pain report, Minimum Data Set
pain report, and analgesic medication use. J. Am. Geriatr. Soc. 50, 152-156.

Fleming, R., 2008. The reliability and validity of the care planning assessment tool.
Australas. J. Ageing 27, 209-211.

Fries, B.E., Simon, S.E., Morris, J.N., Flodstrom, C., Bookstein, F.L., 2001. Pain in U.S.
nursing homes: validating a pain scale for the minimum data set. Gerontologist 41,
173-179.

Gee, S., Croucher, M., Cheung, G., 2021. Performance of the cognitive performance scale
of the resident assessment instrument (interRAI) for detecting dementia amongst
older adults in the community. Int. J. Environ. Res. Public Health 18.

Gerritsen, D.L., Achterberg, W.P., Steverink, N., Pot, A.M., Frijters, D.H., Ribbe, M.W.,
2008. The MDS challenging behavior profile for long-term care. Aging Ment. Health
12, 116-123.

Gigantesco, A., Morosini, P., Alunno Pergentini, S., Minardi, A., Cavagnaro, P., 1995.
Validazione di un semplice strumento per la valutazione funzionale dell’anziano: 1
ValGraf. . Giorn. Gerontol. 43, 379-385.

Goéngora, S., de la Torre-Diez, 1., Hamrioui, S., Lopez-Coronado, M., Barreno, D.C.,
Nozaleda, L.M., Franco, M., 2018. Data mining algorithms and techniques in mental
health: a systematic review. J. Med. Syst. 42, 161.

Grubba, C.J., Popovich, B., Jirovec, M.M., 1990. Reliability and validity of the popovich
scale in home health care assessments. Appl. Nurs. Res. 3, 161-165.

Gruber-Baldini, A.L., Zimmerman, S.I., Mortimore, E., Magaziner, J., 2000. The validity
of the minimum data set in measuring the cognitive impairment of persons admitted
to nursing homes. J. Am. Geriatr. Soc. 48, 1601-1606.

Gurland, B., Kuriansky, J., Sharpe, L., Simon, R., Stiller, P., Birkett, P., 1977. The
comprehensive assessment and referral evaluation (CARE)-rationale, development
and reliability. Int J. Aging Hum. Dev. 8, 9-42.

Hartmaier, S.L., Sloane, P.D., Guess, H.A., Koch, G.G., 1994. The MDS cognition scale: a
valid instrument for identifying and staging nursing home residents with dementia
using the minimum data set. J. Am. Geriatr. Soc. 42, 1173-1179,

Hartmaier, S.L., Sloane, P.D., Guess, H.A., Koch, G.G., Mitchell, M., Phillips, C.D., 1995.
Validation of the minimum data set cognitive performance scale: agreement with the
mini-mental state examination. J. Gerontol.: Med. Sci. 50A, M128-M133.

Hawes, C., Morris, J.N., Phillips, C.D., Mor, V., Fries, B.E., Nonemaker, S., 1995.
Reliability estimates for the minimum data set for nursing home resident assessment
and care screening (MDS). Gerontologist 35, 172-178.

Hendrix, C.C., Sakauye, K.M., Karabatsos, G., Daigle, D., 2003. The use of the minimum
data set to identify depression in the elderly. J. Am. Med. Dir. Assoc. 4, 308-312.

Hill-Westmoreland, E.E., Gruber-Baldini, A.L., 2005. Falls documentation in nursing
homes: agreement between the minimum data set and chart abstractions of medical
and nursing documentation. J. Am. Geriatr. Soc. 53, 268-273.

Hirdes, J.P., Ljunggren, G., Mouris, J.N., Frijters, D.H., Finne Soveri, H., Gray, L.,
Bjorkgren, M., Gilgen, R., 2008. Reliability of the interRAI suite of assessment
instruments: a 12-country study of an integrated health information system. BMC
Health Serv. Res 8, 277.

Hittle, D.F., Shaughnessy, P.W., Crisler, K.S., Powell, M.C., Richard, A.A., Conway, K.S.,
Stearns, P.M., Engle, K., 2004. A study of reliability and burden of home health
assessment using OASIS. Home Health Care Serv. Q 22, 43-63.

Hoben, M., Poss, J.W., Norton, P.G., Estabrooks, C.A., 2016. Oral/dental items in the
resident assessment instrument - minimum Data Set 2.0 lack validity: results of a
retrospective, longitudinal validation study. Popul Health Metr. 14, 36.

Hsiao, C.Y., Lan, C.F., Chang, P.L., Li, LC., 2015. Development of the psychometric
property of a Minimum Data-Set-Based Depression Rating Scale for use in long-term
care facilities in Taiwan. Aging Ment. Health 19, 129-135.

loannidis, G., Jantzi, M., Bucek, J., Adachi, J.D., Giangregorio, L., Hirdes, J., Pickard, L.,
Papaioannou, A., 2017. Development and validation of the Fracture Risk Scale (FRS)
that predicts fracture over a 1-year time period in institutionalised frail older people
living in Canada: an electronic record-linked longitudinal cohort study. BMJ Open 7,
e016477.

Jockusch, J., Hopfenmiiller, W., Sobotta, B.A.J., Nitschke, 1., 2021. Interrater reliability
and concurrent validity of oral/dental items in the resident assessment instrument
minimum data set 2.0. Gerodontology 38, 66-81.

Johui, M., Beland, F., Bergman, H., 2003. International experiments in integrated care for
the elderly: a synthesis of the evidence. Int J. Geriatr. Psychiatry 18, 222-235.

64



M. Molinari-Ulate et al.

Kanegae, S., Koizumi, S., Fleming, R., Ichimaru, N., Nagashio, T., 2010. Development of a
Japanese version of the care planning assessment tool. Australas. J. Ageing 29,
27-32.

Kim, H., Jung, Y.-I, Sung, M., Lee, J.-Y., Yoon, J.-Y., Yoon, J.-L., 2015. Reliability of the
interRAI Long Term Care Facilities (LTCF) and interRAI Home Care (HC). Geriatr.
Gerontol. Int. 15, 220-228.

Kinatukara, S., Rosati, R.J., Huang, L., 2005. Assessment of OASIS reliability and validity
using several methodological approaches. Home Health Care Serv. Q@ 24, 23-38.

Kmet, L.M., Lee, R.C., Cook, L.S., 2004. STANDARD QUALITY ASSESSMENT CRITERIA
for Evaluating Primary Research Papers from a Variety of Fields. Alberta Heritage
Foundation for Medical Research, Alberta, Canada.

Koehler, M., Rabinowitz, T., Hirdes, J., Stones, M., Carpenter, G.I., Fries, B.E., Mouris, J.
N., Jones, R.N., 2005. Measuring depression in nursing home residents with the MDS
and GDS: an observational psychometric study. BMC Geriatr. 5, 1.

Krausch-Hofmann, S., De Almeida Mello, J., Declerck, D., Declercg, A., De Lepeleire, J.,
Tran, T.D., Lesaffre, E., Duyck, J., 2019. The oral health-related section of the
interRAL: Evaluation of test content validity by expert rating and assessment of
potential reasons for inaccurate assessments based on focus group discussions with
caregivers. Gerodontology 36, 382-394.

Kruse, R.L., Oliver, Parker, Mehr, D., Petroski, D.R., Swenson, G.F., D.L., Zweig, S.C.,
2010. Using mortality risk scores for long-term prognosis of nursing home residents:
caution is recommended. J. Gerontol. Ser. A, Biol. Sci. Med. Sci. 65, 1235-1241.

Kwan, C.-W., Chi, ., Lam, T.-P., Lam, K.-F., Chou, K.-L., 2000. Validation of minimum
data set for home care assessment instrument (MDS-HC) for Hong Kong Chinese
elders. Clin. Gerontol. 21, 35-48.

Landi, F., Tua, E., Onder, G., Carrara, B., Sgadari, A., Rinaldi, C., Gambassi, G.,
Lattanzio, F., Bernabei, R., 2000. Minimum data set for home care a valid instrument
to assess frail older people living in the community. Med. Care 38, 1184-1190.

Lawton, M.P., Moss, M., Fulcomer, M., Kleban, M.H., 1982. A research and service
oriented multilevel assessment instrument. J. Gerontol. 37, 91-99.

Lawton, M.P., Casten, R., Parmelee, P.A., Van Haitsma, K., Corn, J., Kleban, M.H., 1998.
Psychometric characteristics of the minimum data set 11: validity. J. Am. Geriatr.
Soc. 46, 736-744.

Leung, D.Y., Leung, A.Y., Chi, I., 2011. An evaluation of the factor structure of the
instrumental activities of daily living involvement and capacity scales of the
minimum data set for home care for elderly Chinese community dwellers in Hong
Kong. Home Health Care Serv. Q. 30, 147-159.

Leung, D.Y., Leung, A.Y., Chi, I, 2012. A psychometric evaluation of a negative mood
scale in the MDS-HC using a large sample of community-dwelling Hong Kong
Chinese older adults. Age Ageing 41, 317-322.

Liang, C.K., Chen, L.K., Tsai, C.F., Su, T.P., Lo, Y.K., Lan, C.F., Hwang, S.J., 2011.
Screening depression among institutionalized older Chinese men by minimum data
set: we need a new instrument. J. Geriatr. Psychiatry Neurol. 24, 179-183.

van Lier, LI, van der Roest, H.G., van Hout, H.P., van Eenoo, L., Declercq, A., Garms-
Homolova, V., Onder, G., Finne-Soveri, H., Jonsson, P.V., Hertogh, C.M., Bosmans, J.
E., 2016. Convergent validity of the interRAI-HC for societal costs estimates in
comparison with the RUD Lite instrument in community dwelling older adults. BMC
Health Serv. Res 16, 440.

Ludwig, C., Busnel, C., 2017. Derivation of a frailty index from the resident assessment
instrument - home care adapted for Switzerland: a study based on retrospective data
analysis. BMC Geriatr. 17, 1-10.

Lum, T.Y., Lin, W., Kane, R.L., 2005. Use of proxy respondents and accuracy of minimum
data set assessments of activities of daily living. J. Gerontol.: Med. Sci. 60A,
654-650.

Madigan, E.A., Fortinsky, R.H., 2000. Additional psychometric evaluation of the
Outcomes and Assessment Information Set (OASIS). Home Health Care Serv. Q 18,
49-62.

Madigan, E.A., Fortinsky, R.H., 2004. Interrater reliability of the outcomes and
assessment information set: results from the field. Gerontologist 44, 689-692.

McDonald, K.M., Schultz, EM., Chang, C., 2013. Evaluating the state of quality-
improvement science through evidence synthesis: insights from the closing the
quality gap series. Perm. J. 17, 52-61.

Mor, V., Intrator, O., Unruh, M.A., Cai, S., 2011. Temporal and Geographic variation in
the validity and internal consistency of the Nursing Home Resident Assessment
Minimum Data Set 2.0. BMC Health Serv. Res 11, 78.

Mor, V., Angelelli, J., Jones, R., Roy, J., Moore, T., Morris, J., 2003. Inter-rater reliability
of nursing home quality indicators in the U.S. BMC Health Serv. Res. 3, 20.

Mor, V., Branco, K., Fleishman, J., Hawes, C., Phillips, C., Motris, J., Fries, B., 1995. The
structure of social engagement among nursing home residents. J. Gerontol. B
Psychol. Sci. Soc. Sci. 50, P1-P8.

Morris, J.N., Fries, B.E., Mehr, D.R., Hawes, C., Phillips, C.D., Mor, V., Lipsitz, L.A., 1994.
MDS cognitive performance scale. J. Gerontol.: Med. Sci. 49, M174-M182.

Ageing Research Reviews 81 (2022) 101742

Morris, J.N., Nonemaker, S., Murphy, K., Hawes, C., Fries, B.E., Mor, V., Phillips, C.D.,
1997b. A commitment to change: revision of HCFA’s RAL J. Am. Geriatr. Soc. 45,
1011-1016.

Morris, J.N., Hawes, C., Fries, B.E., Phillips, C.D., Mor, V., Katz, S., Murphy, K.,
Drugovich, M.L., Friedlob, A.S., 1990. Designing the national resident assessment
instrument for nursing homes. Gerontol. Soe. Am. 30, 293-307.

Morris, J.N., Fries, B.E., Steel, K., Ikegami, N., Bernabei, R., Carpenter, L, Gilgen, R.,
Hirdes, J.P., Topinkova, E., 1997a. Comprehensive clinical assessment in community
setting: applicability of the MDS-HC. J. Am. Geriatr. Soc. 45, 1017-1024.

Onder, G., Carpenter, L., Finne-Soveri, U.H., Gindin, J., Frijters, D., Henrard, J.C.,
Nikolaus, T., Topinkova, E., Tosato, M., Liperoti, R., Landi, F., Bernabei, R., 2012.
Assessment of nursing home residents in Europe: the Services and Health for Elderly
in Long TERm care (SHELTER) study. BMC Health Serv. Res. 12.

Pascazio, L., Morosini, P., Bembich, S., Nardone, 1., Clarici, A., Barbina, L., Zuttion, R.,
Gigantesco, A., 2009. Description and validation of a geriatric multidimensional
graphical instrument for promoting longitudinal evaluation. Arch. Gerontol. Geriatr.
48, 317-324.

Penny, K., Barron, A., Higgins, A.M., Gee, S., Croucher, M., Cheung, G., 2016.
Convergent validity, concurrent validity, and diagnostic accuracy of the interRAI
depression rating scale. J. Geriatr. Psychiatry Neurol. 29, 361-368.

Pilotto, A., Cella, A., Pilotto, A., Daragjati, J., Veronese, N., Musacchio, C., Mello, A.M.,
Logroscino, G., Padovani, A., Prete, C., Panza, F., 2017. Three decades of
comprehensive geriatric assessment: evidence coming from different healtheare
settings and specific clinical conditions. J. Am. Med Dir. Assoc. 18 (192), e191-e192
elll.

Prina, A.M., Mayston, R., Wu, Y.T., Prince, M., 2019. A review of the 10/66 dementia
research group. Soc. Psychiatry Psychiatr. Epidemiol. 54, 1-10.

Resnick, N.M., Brandeis, G.H., Baumann, M.M., Morris, J.N., 1996. Evaluating a national
assessment strategy for urinary incontinence in nursing home residents: reliability of
the minimum data set and validity of the resident assessment protocol. Neurourol.
Urodyn. 15, 583-598.

Saliba, D., Buchanan, J., 2012. Making the investment count: revision of the minimum
data set for nursing homes, MDS 3.0. J. Am. Med. Dir. Assoc. 13, 602-610.

Saliba, D., Buchanan, J., Edelen, M.O., Streim, J., Ouslander, J., Berlowitz, D.,
Chodosh, J., 2012. MDS 3.0: brief interview for mental status. J. Am. Med. Dir.
Assoc. 13, 611-617.

Scanlan, B.C., 2005. The value of comprehensive geriatric assessment. Care Manag. J. 6,
2-8.

Schluter, P.J., Ahuriri-Driscoll, A., Anderson, T.J., Beere, P., Brown, J., Dalrymple-
Alford, J., David, T., Davidson, A., Gillon, D.A_, Hirdes, J., Keeling, S., Kingham, S.,
Lacey, C., Menclova, A.K., Millar, N., Mor, V., Jamieson, H.A., 2016. Comprehensive
clinical assessment of home-based older persons within New Zealand: an
epidemiological profile of a national cross-section. Aust. N. Z. J. Public Health 40,
349-355.

Sgadari, A., Morris, J.N., Fries, B.E., Ljunggren, G., Jénsson, P.V., DuPaquier, J.,
Schroll, M., 1997. Efforts to establish the reliability of the resident assessment
instrument. Age Ageing 26, 27-30.

Shaughnessy, P.W., Crisler, K.S., Schlenker, R.E., Arnold, A.G., Kramer, A.M., Powel, M.
C., Hittle, D.F., 1994. Measuring and assuring the quality of home health care.
Health Care Financ. Rev. 16, 35-67.

Simmons, S.F., Lim, B., Schnelle, J.F., 2002. Accuracy of minimum data set in identifying
residents at risk for undernutrition: oral intake and food complaints. J. Am. Med. Dir.
Assoc. 3, 140-145.

Snowden, M., McCormick, W., Russo, J., Srebnik, D., Comtois, K., Bowen, J., Teri, L.,
Larson, E.B., 1999. Validity and responsiveness of the Minimum Data Set. J. Am.
Geriafr. See. 47, 1000-1004.

Stevenson, K.B., Moore, J.W., Sleeper, B., 2004. Validity of the minimum data set in
identifying urinary tract infections in residents of long-term care facilities. J. Am.
Geriatr. Soc. 52, 707-711.

Tullai-McGuinness, S., Madigan, E.A., Fortinsky, R.H., 2009. Validity testing the
Outcomes and Assessment Information Set (OASIS). Home Health Care Serv. Q 28,
45-57.

Wimeo, A., Wetterholm, A.L., Mastery, V., Winblad, E., 1998. Evaluation of the resource
utilization and caregiver time in Anti-dementia drug trials — a quantitative battery,
in: Wimo, A., Karlsson, G., Jénsson, B., Winblad, B. (Eds.), The Health Economies of
Dementia. Wiley's, London, UK.

World Health Organization, 2015. World Report on Ageing and Health. World Health
Organization.

World Health Organization, 2018. Integrated care for older people: realigning primary
health care to respond to population ageing. World Health Organization.

Zimmerman, S., Sloane, P.D., Williams, C.S., Dobbs, D., Ellajosyula, R., Braaten, A.,
Rupnow, M.F., Kaufer, D.1I., 2007. Residential care/assisted living staff may detect
undiagnosed dementia using the minimum data set cognition scale. J Am Geriatr Soc
55, 1349-1355.

65



Publication #2. Digital Health Technologies
(DHTSs) supporting the application of
Comprehensive Geriatric Assessments (CGAS) in
long-term care settings or community care: A
systematic review (In Press)

Publicacion #2. Tecnologias de Salud Digital (TSD) para asistir la administracion de
Evaluaciones Geriatricas Integrales (EGI) en residencias de larga estancia o atencion

domiciliaria: Una revision sistematica (En Prensa)

Mauricio Molinari-Ulate, Aysan Mahmoudi, Esther Parra-Vidales, Juan-Luis Mufioz-

Sanchez, Manuel A. Franco-Martin, and Henriétte G. van der Roest.

Resumen en espariol

Antecedentes: Para proporcionar una atencion de alta calidad a las personas adultas mayores,
las Tecnologias de Salud Digital (TSD) pueden ayudar potencialmente a alcanzar la plena
capacidad de las Evaluaciones Geriatricas Integrales (EGI) para mejorar la comunicaciény la
transferencia de datos sobre la informacion médica y el plan de tratamiento de los pacientes,
y la toma de decisiones sanitarias. Por este motivo, el objetivo de esta revision sistematica fue
describir la evidencia sobre la factibilidad y usabilidad, la eficacia y la efectividad, y los
resultados de la implementacién de las TSD desarrolladas para facilitar la administracién de
las EGI en residencias de larga estancia o atencion domiciliaria, y describir sus caracteristicas

técnicas y componentes.

Meétodos: Se realiz6 una estrategia de busqueda en tres bases de datos, dirigida a estudios que
evaluaran los TSD que facilitan la administracion de EGIs utilizadas en residencias de larga
estancia o atencion domiciliaria. Se consideraron los estudios en inglés y espafiol publicados
hasta el 5 de abril de 2023.

Resultados: Se identificaron cuatro TSD que facilitan la administracion de las EGI. Se
encontrd informacion limitada sobre las caracteristicas técnicas y el hardware necesario.
Algunas de las barreras identificadas respecto a la usabilidad pueden superarse con

tecnologias novedosas, sin embargo, la formacion de los profesionales sanitarios sobre las
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evaluaciones y el conocimiento del personal respecto a la finalidad de los datos recogidos, no

estan relacionados con la tecnologia y deben ser abordados.

Conclusiones: Los obstaculos relativos a la usabilidad estaban relacionados con las
dificultades experimentadas para navegar por el software, la conectividad inestable a la red y
la duracion de la evaluacion. Los obstaculos relativos a la factibilidad estaban relacionados
con la falta de formacion para utilizar la TSD, la disponibilidad y accesibilidad al hardware
(ej., ordenadores portatiles) y la falta de conocimiento de los beneficios clinicos de los datos
recopilados. La investigacion futura debe centrarse en estas areas para mejorar la

implementacion y la utilidad de estas TSD.
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Abstract

Objective: To provide high-quality elderly care, Digital Health Technologies (DHTSs) can potentially
assist in reaching the full capacity of Comprehensive Geriatric Assessments (CGAs) to improve
communication and data transfer on patients’ medical and treatment plan information, and health
decision-making. For this reason, this systematic review aimed to describe the evidence on the
feasibility and usability, efficacy and effectiveness, and implementation outcomes of DHTs
developed to facilitate the administration of CGAs for long-term care settings or community care
and to describe their technical features and components.

Methods: A search strategy was conducted in three databases, targeting studies evaluating the DHTs
facilitating the administration of CGAs used in long-term care settings or community care. Studies in
English and Spanish published up to April 5, 2023, were considered.

Results: Four DHTSs supporting the administration of the CGAs were identified. Limited information
was found on the technical features and required hardware. Some of the barriers identified
regarding usability can be overcome with novel technologies, however, training of health
professionals on the assessments and staff knowledge regarding the purpose of the data collected,
are not technology-related and need to be addressed.

Conclusions: Barriers regarding usability were related to experienced difficulties navigating the
software, unstable network connectivity, and length of the assessment. Feasibility obstacles were
associated with the lack of training to use the DHT, availability and accessibility to hardware (e.g.,
laptops), and lack of insight into the clinical benefits of collected data. Further research must focus
on these areas to improve the implementation and usefulness of these DHTSs.

Keywords:

Digital Health Technology; Comprehensive Geriatric Assessment; long-term care; community care;
ageing; multidisciplinary assessment.

Introduction
Ageing is associated with comorbidity, polypharmacy, declining physical and cognitive functioning,

causing frail elderly people to receive multiple treatments and interventions from healthcare
providers with different specialisms, working in different sectors (e.g., community care, acute care,
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long-term care). Declining health and the risk of developing functional and cognitive impairment,
have implications on the quality of life and capacity for independence and autonomy of the older
adult population 2, This complex interplay between factors related to clients, care professionals and
care sectors, yields comprehensive information on elderly persons’ health status, highlighting the
need for a high degree of coordination and accurate communication between healthcare providers
and clinical interventions to provide quality older adult integrated care 3. This could improve the
early identification of individuals at risk of (further) decline, facilitating adequate and timely
treatment, care plans and clinical decision-making +5.

To tackle the aforementioned complexities, Comprehensive Geriatric Assessments (CGAs) have
become an important assessment tool in elderly care, as they capture multiple domains and focus
on the variety of complex problems experienced in frail older peoplet+6&7. CGAs are considered
multidimensional assessments that support multidisciplinary care teams in clinical decision-making
and personalized care planning to address the needs of older people and their families and carers,
emphasizing functional status and quality of life2 483,

A wide range of benefits of the utilization of CGAs in elderly care has been documented, such as
reductions in hospitalizations, admissions to long-term care facilities, functional decline and
mortality* &1, prevention of negative health outcomes, such as shortened survival times and care
dependencyz?; or by supporting improvements in care planning and quality of caret. However, as a
result of the higher percentage of transitions between care settings in older populations, associated
with the complexities of an ageing population and the shift from institutional care to home care
deliverys1t12, accurate communication of medical information and treatment plans have become
fundamental to provide quality elderly cares. For this reason, to reach the full potential of CGAs,
their implementation should be supported by electronic data systems, that provide relevant output
and enable information sharing within multidisciplinary teams of care professionals and multiple
care settings in a timely manner, thereby optimizing the coordination of care and avoiding potential
discrepancies in terms of the completeness and reliability of data collection,

Digital Health refers to the general use of a variety of information and communication technologies
(ICTs), big data, genomics, and artificial intelligence to address health needs and to improve the
health, well-being, and care of peoples. Digital Health Technologies (DHTs) are intended to
enhance people’s health and well-being, and to improve health and social care systems.2:, The
variety of digital tools include, among others, the adoption and use of computer platforms, software,
mobile apps (mHealth), wearable devices, electronic health records, telemedicine or telehealth,
robotics, and monitoring and sensors devices* .22, The employment of DHTs can potentially assist in
reaching the full capacity of CGAs and overcome the constraints of data transfer between settings
and stakeholders 1. Involving DHTs in healthcare systems has been shown to improve the
availability, quality, and use of data for healthcare decision-making and offer opportunities for the
sustainability of healthcare systems by providing better insight into the quality and efficiency of care
deliverys 22, However, concerns have been raised regarding the overwhelming diversity of available
digital health tools and the limited evidence on their impact on health systems and person’s well-
beingzs,

A previous scoping review identified a lack of publications on web-based applications for frailty
assessments in older adults and limited data regarding their time efficiency, security, algorithm
efficiency, environmental requirements, and browser requirements 2. Also, the lack of
comprehensive instructions, training materials, and materials to support the interpretation of the
results, was also highlighted. Nonetheless, the web-based assessment tools showed several
advantages such as their convenience and ease of completing the assessments, the implementation
of highly friendly user interfaces by most tools identified, and the high-cost efficiency of most of the
applications.
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Despite this initial attempt to identify the challenges and opportunities of web-based applications
for the assessment of older adults, the scoping review excluded the diversity of digital tools
comprised under the term DHTs. Additionally, it focused exclusively on frailty, excluding other
potential DHTs covering a wider range of functional domains such as those provided by CGAs, where
frailty scales are also embedded. For this reason, we aimed to describe the evidence on DHTs that
have been developed to facilitate the administration of CGAs and describe their technical features
and components, and address the feasibility and usability, efficacy and effectiveness, and
implementation outcomes of the DHTs.

Methods
Eligibility criteria

Studies considered eligible for inclusion in this review focused on the feasibility, usability, efficacy,
effectiveness, or implementation of DHTs supporting CGAs for long-term care settings or community
care. Searches were conducted up to April 5, 2023, in the following databases: PubMed, CINAHL and
Web of Science. Only studies in English and Spanish were considered eligible. See Table 1 for
inclusion and exclusion criteria.

Table 1. Inclusion/Exclusion Criteria for the search strategy

Inclusion Criteria Exclusion Criteria

An assessment that consists of a collection of,
tests or assessments, or stand-alone instruments
assessing one domain (e.g., depression)

Studies describing and/or assessing the feasibility,
usability, efficacy, effectiveness, or
implementation of DHTs use for the applicability
or for performing a CGA

The CGA must be one single multidisciplinary test
or assessment tool

Studies published in languages other than English
or Spanish

DHTs that support entirely self-report
The DHT is developed for use in clinical practice. instruments.
Publications such as conference abstracts, case
studies, protocols, dissertations, books, and
systematic reviews.

Any DHT supporting the application of a CGA in
long-term care settings or community care

DHTs that support instruments for acute care,
mental health care, palliative care, hospitalized
settings, or transfer between any of the
aforementioned settings.

The instrument supported by the DHT targets
people 55 years old or above

Search Strategy

A list of free text keywords and Medical Subject Headings (MeSH) was developed by two authors
(MMU & HvR) for PubMed. Subsequently, the list was translated to the correspondent-controlled
vocabulary headings and appropriate syntax of the other databases. The following search strategy
was used:

CGA: “geriatric assessment” (MeSH Major Topic) OR “geriatric assessment/methods” (MeSH Major

Topic) OR “geriatric assessment” OR “geriatric evaluation” OR “geriatric instrument” OR GA OR
“comprehensive geriatric assessment” OR CGA OR “multidimensional geriatric assessment” AND
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Setting: “residential facilities” (MeSH Major Topic) OR “Community Health Centers” (MeSH Major
Topic) OR “Community health services” (MeSH Major Topic) OR “long-term care” (MeSH Major
Topic) OR “elderly care” OR “residential facilit*” OR “long-term care facilit*” OR “LTCF” OR “geriatric
care” OR “aged care” OR “home care” OR “primary care” OR “senior center*” OR “residential care”
OR “community care” AND

DHT: "internet" (MeSH Major Topic) OR "telemedicine" (MeSH Major Topic) OR "software" (MeSH
Major Topic) OR “digital*” OR “internet” OR “electronic*” OR “computer*” OR “automat*” OR
“software” OR “web” OR “web-based” OR “mHealth” OR “telehealth” OR “mobile” OR “eHealth” OR
“online” OR “app*"

Selection Procedure

After duplicate removal, the remaining publications were divided amongst three pairs of authors (six
reviewers in total), who screened the titles independently according to the inclusion and exclusion
criteria. Within each pair the screening was compared, deviations were discussed, and agreement
was sought. The abstracts of potentially eligible publications were screened by two authors
independently (MMU & AM), leading to the final full-text review stage. As the last step, the same
authors checked the full texts for eligibility (see Figure 1). In case of discrepancies, a third author
(HVR) made the final decision to include or exclude the study.

s '
CINAHL = 1102
PubMed =1135
WOSs =347
Total = 2584
\ J
4 N\
Excluded as duplicates = 275
Remaining records =2309
clngmele\:am o the main subject =191A N~ /

Singleinstrument, doman/symptom =113
Otherlanguage =9
Other care setting =23

Othertype of population =37 I
Othertype of publication = 28
Self-reported/administerad instrumant = 16 t Records excluded thro ngh

D

Collection of single domain measures=2 itle and abstract streemng -
DHI not main aim of study =61 2282

DHI does not suppert CGA =16 Remaining records = 27
Neat studying feasibility, usability, sfficacy,
effectivenass, of implementation of the DHI
=1

wb:lm*amclenm vailable =3 /
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Other type of publication =2

Collection of single domain measures =7
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4
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Records excluded through
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Figure 1. PRISMA Flow Diagram
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The data extracted from the studies were performed by one author (MMU). The following data were
extracted from the final selection: a) author and year of publication; b) name of the DHT, c) name of
the CGA; d) technical features; e) stage of maturity; f) aim of the study; g) study design; h) country; i)
care setting; j) description of the study sample (size, female percentage, mean age, and standard
deviation); k) outcomes; 1) main findings.

State of evaluation (outcome variables):

The state of evaluation aims to determine whether the DHT under evaluation functions, is effective,
or is ready to scale-up?. In other words, if the DHT is feasible, usable, effective, or if it can be
implemented on larger scales. According to the WHO, the definitions of these outcomes are as
follows: a) the feasibility assess whether the DHT works as intended in a given context; b) the
usability assess if the DHT can be used as intended by the users; c) the efficacy assess if the DHT can
achieve the intended results in a controlled research setting; d) the effectiveness assess whether the
DHT can achieve the intended results in an uncontrolled (non-research) setting; and e) the
implementation assess the uptake, integration and sustainability of the DHT for a specific context
(includes policies and practices).

Stage of maturity

The maturity life cycle of DHTs ranges from a concept to a fully developed and functioning platform
that is ready for up-scaling, providing insight regarding if the DHT has been developed and evaluated
for the first time, or if it is mature to undergo scale-up?. In brief, the different stages of maturity as
described by WHO are:

Pre-prototype: includes hypothesis building, needs/context assessment, and testing of
usability/feasibility and technical stability.

Prototype: the user-focused designs are created and tested, as well as the functionality, technical
stability, and usability. Improvements are examined.

Pilot: examines the digital intervention in controlled research settings to assess if it produces the
expected effect.

Demonstration: the evaluation is done under some restricted population/region conditions but does
not take place in controlled settings.

Scaled-up: at this step, the intervention is ready to be implemented widely, across multiple settings
or at the population level.

Integration and sustainability: is the final stage where the intervention is already being used in a
broader system, and other supporting features to enhance the impact of the intervention at a large
scale are assessed (such as policies, financing, human resources, interoperability, etc.).

Risk of bias (quality assessment)

The quality of the studies was evaluated by two raters (MMU & AM) through the “mERA
Methodological Criteria”+. This tool contains two sections: a) essential items that must be evaluated
for all studies, independent of study type (23 items), and b) items specifically for qualitative (3 items)
or quantitative (3 items) research. In the case of mixed method studies, items from both categories
(quantitative and qualitative) were used.
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For this study, each item was rated according to the degree to which the study met the criteria (0 =
no, 1 = partial, 2 = fully). When an item was not applicable to a particular study, the item was not
considered in the calculation of the summary score. The summary score was calculated for each
study by summing the total score obtained from the relevant items and dividing it by the total
possible score. According to this scoring system, results are between 0 and 1, closer to 0 the
methodology is considered poor, and scores closer to 1 indicate a stronger methodology.

Results

After duplication removal, the titles and abstracts of 2723 records were screened, of which 2696
records were excluded. The remaining 27 studies were analysed through a final full-text review.
After the final screening, five papers were included for analysis (see Figure 1. PRISMA flowchart).

The feasibility and usability of the MDS-HCO Electronic web-based interface and the interRAl
electronic assessment tools was assessed by one study each? 2, Kim et al.z” studied the effectiveness
of the System for Person-centered Elder Care (SPEC). Vanneste et al.2¢ and Vanneste et al.>* focused
on studying the implementation of the BelRAI (Table 2).

Table 2. Characteristics and data extracted from the studies

Authors/ Duyver et al. Smith et al. Vanneste et al. Vanneste et al. Kim et al. (2020)¥
Year (2010)> (2013)2 (2015)2 (2016)>
Name of MDS-HCO interRAIl electronic  BelRAI BelRAI System for Person-
DHT Electronic web-  assessment tools centered Elder Care
based interface (SPEC)
Name of Minimum Data Set Minimum Data Set interRAIl Home Care interRAl Home Care interRAl Long-Term
CGA Home Care (MDS- Home Care (MDS-  (HC) (HC) Care Facilities (LTCF)
HC) HC)
Technical - Web-based - Software - Web-based -Web-based - Information and
Features interface (unspecified) application application communication
- Login and - Data synchronizes - Available in -Available in Belgium’stechnology (ICT)
password with national data  Belgium’s official official languages - Enhanced integrated
required warehouses languages - Possible to invite care model
- Possible to add - Automatic - Possible to invite caregivers to assess - A computerized care
data from other  calculation of risk  caregivers to assess  related their areas of management
caregivers triggers related their areas of expertise software
- Automatic results expertise - Reveals conflicting - It uses a cloud-based
calculation - Reveals conflicting and dubious answers information system
and dubious answers - System to prevent - Offer an
- System to prevent  erroneous individualized
erroneous completion need/risk profile
completion - Software obliged to report, a profile-based
- Software obliged to answer all items care plan, and a care
answer all items - Offers an online plan checklist
- Offers an online support platformto - Allow
support platform to  facilitate assessment interdisciplinary case
facilitate assessment and enhance conferences and
and enhance multidisciplinarity and multidisciplinary and
multidisciplinarity and training of integrated care
training of professionals management
professionals
Stage of Prototype Scaled-up Integration/ Integration/ Demonstration
maturity sustainability sustainability
Aim of the Toexaminethe To identify the To examine the To study the To examine the
study feasibility and barriers and the assessment characteristics of the impact of the Systems

added value of the
MDS HCO and
explore barriers

organisational

completion using the

support required for BelRAIl and possible

the adoption of the

causes for the

missing data
prevalence at 6-
month follow-up and

for Person-centered
Elder Care (SPEC) on
the quality of care of
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and facilitators for

platform through

its implementation unit/service

in the community.

managers and end
users.

incomplete

assessments and their between individuals

the profile differences older residents in

consequences on care with and without

quality

missing data

Korean nursing
homes

Study design Mixed methods  Phenomenology Cross-sectional study Observational study ofStepped-wedge
study design study design design data crossover clustered
randomized
controlled trial study
design
Country Belgium New Zealand Belgium Belgium South Korea
Care setting Community health Healthcare services Home Care Home Care Nursing Home
care
Study 41 first-year Five nursing and Nurses, occupational Nurses, occupational Control period
Sample general allied health therapists, social therapists, social sample: 482 older

(N, female %,

practitioner

professionals (all

workers,

workers,

nursing home

mean age, trainees females; ages psychologists, psychologists, residents (80.3%
sD) ranged from 30to  physiotherapists, physiotherapists, female; mean age
69) speech therapists, andspeech therapists, and82.7y + 7.3y)
physicians, caring for physicians, caring for Intervention period
frail, community- frail, community- sample: 431 older
dwelling elderly 65  dwelling elderly 65  nursing home
years and older. years and older. residents (80.9%
female; mean age
83.1y + 7.5y)
Outcomes Feasibility and Performance Completeness of Institutionalization Primary outcome:
added value: expectancy items Death quality of care
Technical Effort expectancy  Health professionals Scales performance (reported via a
acceptability Social influence responsible for the  Trigger Clinical composite score of
Clinical relevance Facilitating completeness of the Assessment Protocols quality indicators,
of the tool condition assessment (CAPs) Qls)
Management and
optimization of Secondary outcomes:
healthcare A set of individual
planning quality indicators (Qls)
Valorisation of the variables
role of the GP
All Qls represent care
problems
Main 37 participants Platform was Lower completion Missing data at Quality of care
findings completed the perceived as useful scores were seenin follow-up was related significantly change as

study. Participants
agreed that items
are presented
clearly and
coherently and
logically.

Difficulties
regarding the

and beneficial as
several considered
that it improves
their performance,
however, the
assessment was
considered too
long.

steps to take in thePractice makes it

software were
experienced.

Clinical
Assessment
Protocols (CAPs)
were considered
as clinically
relevant when
activated.

easier to use.

Constant
connectivity and
lighter hardware
technology were
seen as potentials
for improvement

Main barriers were
related to lack of
access to hardware

items of Functional
Status (Section G),
Disease diagnoses
(Section 1), Oral and
Nutritional Status
(Section K),
Medications (Section
M), Treatment and
procedures (Section
N), Responsibility
(Section 0) and
Discharge potential
and overall status
(Section R).

The proportion of
responsibility for
ensuring the
completion of the
assessments by
professionals was
nurses (62,1%);

to more impairment the composite Ql

and depressive

score decreased

symptoms at baseline, either in the

higher likelihood of
declining, increased
likelihood of
improving when
problem was
addressed, higher
chance of dying and
being admitted into
residential care.

unadjusted and
confounder-adjusted
models (8.1% and
11.1% decrease,
respectively).

Regarding the
secondary outcomes,
intervention
significantly
decreased ADL late-
loss worsening (-
31.1%), cognitive
decline (-32.5%),
communication
decline (-39.4%),
delirium new or
persistent (-44.7%),
and behaviour
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In terms of and consistent occupational problem worsening (-

management and network therapists (21,5%); 33.4%).
empowerment of connectivity; the social workers (9,9%);
the GPs, the need for ongoing  psychologists (4,8%); Significant similar
platform was not training in the use of physiotherapists values were identified
considered as interRAIl systems, (1,4%); speech at the 3 and 6-month
adding any value. and not knowing the therapists (0,3%); and time-specific
purpose of the data physicians (<0.1%) intervention effects.
collected.

Intervention effect
was larger for
moderate and severe
cognitive impairment
and severe ADL
limitations.

Study outcomes (feasibility, usability, efficacy and effectiveness, and implementation)

Five studies on four different DHTs developed to support the implementation of CGAs for long-term
care settings or community care were identified: a) MDS-HC® Electronic Web-based Interface?; b)
interRAl electronic assessment tools?®; c) System for Person-centered Elder Care (SPEC)?’; and d)
BelRAI? 2% The SPEC was studied in long-term care facilities and the four other DHTs in community
care. The DHTs support three CGAs, the Minimum Data Set Home Care (MDS-HC), the interRAI Long-
Term Care Facilities (interRAI LTCF), and the interRAl Home Care (interRAI HC) (Table 3). Two
platforms were studied in Belgium (the MDS-HC®© and the BelRAl), one in New Zealand (the interRAl
electronic assessment tools), and one in South Korea (SPEC) (see Table 2).

Table 3. CGAs supported by the DHTs identified.

Digital Health Technology Comprehensive Geriatric Assessment supported
MDS-HCO Electronic web-based interface Minimum Data Set Home Care (MDS-HC)
System for Person-centered Elder Care (SPEC) interRAI Long-Term Care Facilities (LTCF)
interRAI electronic assessment tools Minimum Data Set Home Care (MDS-HC)
BelRAI interRAlI Home Care (HC)

The MDS-HC®O and the interRAl electronic assessment tools were at the feasibility and usability
stage of evaluation and were in the prototype and scaled-up state of maturity, respectively. The
other two platforms, SPEC and BelRAI, have been studied in uncontrolled settings. The SPEC was
investigated at the stage of maturity of demonstration and the effectiveness state of evaluation. The
BelRAI was in the integration/sustainability stage of maturity and at the implementation state of
evaluation.

Regarding how feasible and useful professionals perceived the DHTs, Duyver et al.?®> and Smith et
al.?® found mixed results. Regarding usability, nurses and other health care professionals found the
interRAl electronic assessment tools software useful and beneficial, as it improved their
performance. The DHT helped them gain a broader perspective of the individual’s situation and
needs and supported in gathering the relevant information for professionals to provide good care.
However, the assessment was considered too long and tiresome?. The MDS-HCO was tested
amongst general practitioners, who did not report added value regarding their management and
empowerment, but they considered activated triggers that warn of clinical risks in clients in the
MDS-HCO (Clinical Assessment Protocols (CAPs)), as clinically relevantz.
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Reported facilitators for implementing a DHT were familiarity with the DHT and ease of use, and
clear and coherent presentation of the items2. Usability barriers were related to experienced
difficulties navigating the software?®, unstable network connectivity, and length of the assessment?.
Feasibility obstacles were associated to the lack of training to use the DHT, availability and
accessibility to hardware (e.g., laptops), and lack of insight into the clinical benefits of collected
data®®.

The effectiveness of a DHT was only studied for the SPEC by Kim et al.?”. The use of SPEC showed to
have a significant positive impact on the quality of care in nursing homes. This was measured via a
composite score of quality indicators, showing reductions in care problems of 8.1% and 11.1% for an
unadjusted and confounder-adjusted model respectively?. Decreases were also observed in
secondary health and functional outcomes, such as ADL late-loss worsening, cognitive decline,
communication decline, new or persistent delirium, and worsening of behavioural problems?.

In terms of implementation, the BelRAI was the only DHT that was studied. Analyses showed that
seven out of the 18 domains reported lower completion rates? (see Table 2 for the specific
domains). The authors attributed this amongst others to the incapability of the assessors due to
insufficient training, insufficient information required by other caregivers, and lack of time to
complete the assessment during the first house visit. Missing data at follow-up assessments was
related to worse health status at baseline, higher risks of decline, admission to long-term care
facilities, and mortality2. The authors point out that missing data could be an indicator of poor
quality of care. The responsibility for data collection was not adequately distributed amongst health
professionals involved in the care of a client and relied mainly on nursesz.

Technical features and components of the DHTs

The MDS-HC®O and BelRAI were web-based interface applications, while the interRAI electronic
assessment tools and SPEC were software. The used hardware for the interRAl electronic
assessment tools were laptops. For the other DHTs, information about required hardware was not
reported. Only for the SPEC, it was mentioned to be computerized. Multiple access for data
collection, allowing access to multiple health professionals and caregivers to single assessments for
data entry, was reported for the MDS-HCO and the BelRAI. The SPEC was reported to allow
multidisciplinary and integrated care management, however, multiple access for data collection was
not reported. No information regarding user access was obtained for the interRAI electronic
assessment tools. The data of the interRAI electronic assessment tools was stored in national data
warehouses and SPEC reported to use cloud-based data storage. For the MDS-HC®© and BelRAI, no
information on data storage was reported. All DHTs enabled the calculation of composite outcomes
and scales, reflecting clinical outcomes and risk of decline.

Other technical characteristics were described for the BelRAl, such as revealing conflicting and
dubious answers, preventing erroneous completion, the obligation to answer all items, and it has an
online support platform for assessors. In the case of the SPEC, it offers an individualized needs/risk
profile report, a profile-based care plan, and a care plan checklist.

Quality of the studies

An initial inter-rater agreement of 86.2% was reached by two reviewers (MMU & AM) for the quality
appraisal of included studies. The total quality score for the studies ranged between 0.62 and 1.00
(Table 4). The main weaknesses in the quality of identified studies were found in the participant
eligibility and sampling, which was only mentioned in Kim et al.z7; participant recruitment, reported
in Kim et al.2? and Smith et al.25; and enrolment, described in Duyver et al.z and Kim et al.”. See Table
4, for a detailed overview of the quality appraisal.
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Table 4. Results of quality assessment

Duyver et  Smith et al.2s Vanneste et Vanneste et Kim et al.z

Study al.» al. al.»
Rationale 2 2 2 2 2
Introduction Objectives 2 2 2 2 2
Logic model 2 2 2 2 2
Study design 0 2 0 2 2
Outcomes 2 2 2 2 2
Data collection 2 2 2 2 2
methods
Participant 0 0 0 2 0
eligibility
Recruitment 0 2 0 2 0
Methods
Bias 2 1 1 2 0
Sampling 0 0 0 2 0
Setting and 0 0 1 2 1
locations
Comparator N/A N/A N/A 2 2
Data sources 2 2 2 2 2
Enrolment 2 0 0 2 0
Description of 0 2 1 2 1
Results study population
Reporting on 2 2 2 2 2
outcomes
Summary of 2 1 2 2 2
evidence
. A Limitations 2 2 2 P 2
Discussion
Generalizability 2 2 0 2 0
Conclusions 2 2 2 2 2
Funding 2 0 2 2 2
Ethical 2 2 2 2 2
Conflicts considerations
Competing 2 0 2 P 2
interests
Confounding 0 N/A 0 2 2
Quantitative Statistical 2 N/A 2 2 2
study methods
Missing data 0 N/A 0 2 2
Analytical N/A 2 N/A N/A N/A
o methods
Q”Z"tat“’e Data validation  N/A 2 N/A N/A N/A
study
Reflexivity of N/A 2 N/A N/A N/A
account provided
Sum 34 36 31 38 52
Discussion

To provide high-quality elderly care, accurate communication of the patients’ medical and treatment
plan information has been identified as fundamental®. For this reason, we aimed to describe the

77



evidence on the feasibility and usability, efficacy and effectiveness, and implementation outcomes of
DHTs developed to facilitate the administration of CGAs for long-term care settings or community
care, and to describe their technical features and components.

Little information regarding technical features and hardware characteristics that could provide
insight into the functioning of the platforms was reported. Only Smith et al.2s reported using laptops,
however, the used software was not specified. In terms of the description of the platform, more
features were identified for the BelRAl and the SPEC as compared to the other two DHTSs.

Three of the four platforms were studied in community care settings, supporting two CGAs, the
MDS-HC and the interRAI HC. Only the SPEC was studied for long-term care facilities and supports
the interRAI LTCF. These results raise a concern in terms of how many CGAs are being supported by
DHTs, as in this study only the interRAI family of CGAs was identified, even when a previous
systematic review reported a total of three CGAs for long-term care and seven for community cares:.
According to Molinari-Ulate et al.31, the interRAI family of instruments are the most studied CGAs in
the scientific literature in both settings, which could explain why there is evidence of the DHTs
supporting them. Nonetheless, we cannot conclude if the lack of scientific literature reporting on
DHTs supporting the remaining CGAs is because they are not being supported by DHTs or because of
a lack of studies and evidence on their feasibility and usability, efficacy and effectiveness, and
implementation. The limited research publications in this area have been also highlighted in a
previous scoping review studying the web-based applications for the assessment of frailty in older
adults.

A lack of studies in this regard could lead to poorly designed systems jeopardising patients’ safety
and contributing to psychological stress for users, including burnout and low morale» 323, Two of the
studies included in this review identified outcomes associated with this problem. Vanneste et al.2
identified that several sections were less completed than others, which might lead to concerns
regarding decision-making, quality of care, interventions and care planning, as they are supported by
the assessments’ results. Also, Vanneste et al.2 considered that missing data could be related to
lower quality of care, as they identified that the group with missing data at follow-up had worse
health status at baseline, were more functionally impaired, showed more depressive symptoms, had
a higher risk of health problems (such as cardio-respiratory conditions, undernutrition, dehydration,
etc.), and reported an increased risk of mortality and institutionalization when missing data was
found in 6-months follow-ups. Additionally, the identified high responsibility of nurses for the
completion of assessments?, associated with the perception of lengthy and time-consuming
assessmentsz:2 could lead to overloading the workload of health care professionals and contradicts
one of the basic premises of a CGA, the multidisciplinary cooperation to achieve high-quality care.

The results gathered from the studies of feasibility and usability reported some important barriers
that could affect the implementation of these DHTs in care practice. Regarding usability, the
following barriers were reported: a) difficulties navigating the software; b) length of the
assessments; and c) inconsistent network connectivity. In terms of feasibility, d) availability and
accessibility to appropriate hardware; e) the need for ongoing training to perform the assessment
correctly; and f) the lack of staff knowledge regarding the information collected and its purpose,
were identified as potential obstacles. Some of these barriers might be overcome nowadays as the
DHTs could include novel technologies that have evolved since their publication; for example, there
are multiple and novel wearable and lighter devices that can be carried around instead of laptops;
network connectivity is constantly evolving in terms of coverage, speed, and consistency; novel
software and apps might be able to perform offline assessments; technology can support multiple
access for data entry and breakdown long assessment instruments facilitating a more efficient and
multidisciplinary administration; and guidelines and recommendations on the assessment and
development of DHTs have been developed:s 435, Nonetheless, there are some barriers that are
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associated with the training of the healthcare workforce, such as the training of health professionals
on assessments and staff knowledge regarding the purpose of the data collected. These barriers
were also highlighted by Chang, et al.2* who described a lack of comprehensive instructions, training
materials, and materials to support the interpretation of the results in web-based applications used
for the assessment of frailty in older populations. As these obstacles are not technology related, they
need to be addressed by the healthcare systems and policymakers.

Some of these barriers can be tackled by considering the major priorities for strengthening DHTs
identified by Sheikh et al.®. For example, the lack of staff understanding of the information collected
and its purpose could be approached by building capacity for managing and analysing data through
investing in data science, quality improvement and health informatics training for the workforce and
by incorporating new professionals such as data scientists and clinical informaticists that jointly work
with health care professionals and patients. Also, engaging the health care taskforce and patients in
DHTs design and development, research and implementation process will inform developers on
design and evaluation issues, which could translate into early amendments, reducing costs before
releasing the systems:3s, This also could lead to more engaging and user-friendly systems?* that could
be more aligned with the needs of the different stakeholders and the context of their healthcare
systems.

Identified features that reinforced the usability, effectiveness, and implementation of DHTs
supporting the application of CGAs were: a) utilization of a safe data storage warehouse, such as
clouds; b) inclusion of automatic alerts, notifications, or a continuous check for item completion in
the DHTSs; c) access allowance for multiple health care professionals on individual assessments in the
DHT, avoiding to rely on one professional to complete the CGA but using the expertise of each team
member; d) provisioning of individualized profile reports of needs and risks, and personalised care
plans; and d) automatic calculation of the composite outcomes and scales. Assuring the security and
privacy of the data and improving the exchange of information between healthcare organisations
have been also identified as major priorities for enhancing the implementation of DHTs in healthcare
systemsze.

By embedding novel technologies into DHTs supporting the administration of CGAs, such as Al and
robotics, the accuracy and efficacy of these identified features could be increased. For example, by
including a graphical representation of the person’s health profile and status or by providing real-
time people’s information and feedback from large databases that can facilitate the development of
machine-learning algorithms3. Through this learning health systems, clinically relevant information
regarding the progression or deterioration of the person can be obtained and could improve timely
decision-making and quality and personalisation of care» s,

Limitations and Future Research

The results presented in this review describe the state of the art of the DHTs supporting the
administration of CGAs for long-term care settings or community care. The oldest study was
published in 2010 and technology has evolved since then. Some of the limitations reported in this
review might have been solved, however, information on potential updates or increased maturity of
these DHTSs not published in selected databases were not taken into account in this review.

We identified limited information regarding technical features and hardware characteristics needed
for the proper functioning of the DHTs. The reported characteristics are based on the information
available in the articles. Descriptions are often incomplete, missing relevant information that can
lead to better insight regarding factors contributing to the usability, feasibility, and effectiveness of
the DHTSs in care practice, such as devices needed for the administration of the assessments, which
functions the platform performs (e.g., automatic calculation of outcomes, alerts, notifications, notes)
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or the possibility to involve different disciplines in the assessment. Similarly, there is a lack of studies
targeting the implementation of these DHTs on a large scale. Further investigation is required to dig
into the technological features of these DHTs and how to fit them into general information systems
of health or social care. The relevance of using these tools for improving the quality of care makes it
necessary to prove their usability, implementation, and usefulness in clinical settings, which will
become relevant for clinical decisions and policymakers.

The scope of this review did not cover any costing implementation analysis of the DHTs. None of the
studies included were reviewing this area, however, we consider it very important for future studies
to include cost-effectiveness as a relevant outcome as it could improve health and policy decision-
making regarding the available platforms. Similarly, due to the limited information and the number
of studies identified, is very difficult to provide a comparison between the DHTs reported. Only one
platform was developed for long-term care, and the other three for community care, and the
description in terms of technological features, hardware characteristics, and other relevant data to
provide a helpful comparison is very limited. Additionally, the healthcare systems where the DHTs
have been studied might differ substantially as the studies were performed in three different
countries on three different continents (Belgium, New Zealand, and South Korea). For this reason,
this review provides recommendations and describes different barriers identified from the DHTs
included in an attempt to offer some guidelines for future developers and policymakers.

Only studies in English and Spanish were considered, omitting other possible DHTs developed that
have been reported in different languages. Also, our definition of a CGA excludes those DHTs that
support multidimensional assessments that consist of a collection of single-domain measures, tests,
or assessments. For example, digitized frailty assessments or indices were not addressed and not
included in the search terms as we considered that they do not cover the whole spectrum of
domains included in the CGAs. Insights on these DHTSs that might contribute to improvements of
DHTs for CGAs are lacking in this study.

To the best of our knowledge, there are other commercial platforms available. However, studies on
usability, feasibility, efficacy, effectiveness or implementation were not identified. One of the
authors (MMU) contacted several companies that developed and deployed these platforms, to
inquire about performed studies on these topics. According to the responses received, no studies
have been performed on these DHTSs.

Even though DHTs are considered essential in collecting, processing, and reporting outcomes
relevant to daily care practice, we only identified studies of DHTs supporting the interRAI suite of
instruments from all the CGAs identified in Molinari-Ulate et al.3t. For further development of DHTs
for this goal and to support optimal utilization of valuable CGAs to improve the quality of care, more
insight is required into how care professionals use DHTs and their outputs efficiently, in such a way it
supports daily care practice.

Considering the barriers and limitations reported in this review, there is still a lot of room for
improvement regarding the development and implementation of DHTs supporting the application of
CGAs in long-term care facilities or community care. Further research should focus on solving the
barriers reported in this review, study the functionality of the platforms in up-to-date devices (such
as tablets, mobiles, smartwatches, etc.), and focus on the integration of data from CGAs with
monitoring data acquired via novel technologies such as wearable technology devices and Artificial
Intelligence (Al) within the DHT.

Conclusions
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Data on DHTs supporting the application of CGAs in long-term care facilities or community care is
limited, with only five studies and only the interRAI family of CGAs being supported. These studies
reported on barriers regarding usability mainly concerning inconsistency in network connectivity;
technical issues leading to inappropriate, inconsistent, and missing data; duration of the assessment;
and feasibility obstacles such as the availability and accessibility to appropriate devices; and lack of
training and knowledge regarding the information collected and its purpose.

Regarding effectiveness, the results of one study reported a significant impact on the quality of care
in long-term care settings and a decrease in ADL late-loss worsening, cognitive decline,
communication decline, new or persistent delirium, and worsening of behavioural problems. In
terms of implementation, the incompleteness of some sections was attributed to insufficient
training, insufficient information required by other caregivers, and lack of time to complete the
assessment. Responsibility for data collection was identified as not adequately distributed among
health professionals, relying mainly on nurses.

Recommendations that might enhance the usability, effectiveness and implementation of these
platforms are accessibility to the individual’s assessment by multiple health care professionals and
allowance to break down the sections according to the professional expertise to share the
assessments’ responsibility; the use of safe data storage, such as clouds; automatization of a real-
time calculation of the scales and outcomes with a graphical representation of the person’s profile
and health status; automatic alerts, notifications and continuous monitoring for item completion;
and provisioning of personalized care plans according to the data collected.

Limited information reporting on the technical features, required hardware, and lack of
implementation studies of DHTSs, limits the conclusions of this review. Further research must focus
on these areas to improve the implementation and usefulness of these DHTs to support the
application of CGAs in the healthcare system.
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interRAI HC: interRAI home care

MDS-HC: Minimum data set-Home care

MeSH: Medical subject headings

SPEC: System for person-centered elder care
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Publication #3. Insights on conducting digital
patient and public involvement in dementia
research during the COVID-19 pandemic:
supporting the development of an ‘E-nabling
digital co-production’ framework

Publicacion #3. Reflexiones sobre la participacion digital de pacientes y el puablico en la
investigacion de la demencia durante la pandemia COVID-19: apoyo al desarrollo de un

marco de ‘Habilitacion a la Coproduccién Digital’.

Mauricio Molinari-Ulate, Rebecca Woodcock, Isabelle Smith, Henriétte G. van der Roest,

Manuel A. Franco-Martin and Michael P. Craven
Resumen en espafiol

Antecedentes: La rapida transicion al trabajo digital, acelerada debido a la respuesta a la
pandemia de COVID-19 ha repercutido en la participacion de los pacientes y el publico en la
investigacion. Este articulo presenta las experiencias de participacion digital de pacientes y
publico (e-PPI) en la investigacion de la demencia desde los confinamientos y ofrece
recomendaciones sobre el futuro trabajo digital e hibrido. Ademas, presenta un marco de
coproduccion para que investigadores, coordinadores de PPI y colaboradores publicos
identifiquen y debatan los retos y las oportunidades que ofrece la e-PPI.

Meétodos: Se realizaron dos talleres en linea y una entrevista individual con un grupo de
investigadores y coordinadores de PPI con experiencia en PPI en la investigacion de la
demencia, y con un grupo existente de PPI que trabaja temas de demencia y con alguna
experiencia de trabajo en linea durante la pandemia. El proyecto se construyé como una
actividad de PPI, con MindTech (un grupo de PPI) implicado en todo el proceso, y se adoptd

un proceso de analisis de datos colaborativo.

Resultados: Tras afinar la estructura de codificacion, el MindTech Involvement Team y los
coordinadores del proyecto identificaron cuatro temas principales, lo que dio lugar al marco
de ‘Habilitacion a la Coproduccion Digital’. Durante el desarrollo de este marco se

expresaron diferentes posturas asociadas a la transicion al trabajo digital. Dos temas
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principales fueron compartidos por los grupos participantes en relacion con e-PPI: un mayor
alcance potencial sin limitaciones geograficas y la percepcion de sesiones mas comerciales
con menos oportunidades de interaccion social y comunicacion. En el caso concreto de
investigacion sobre la demencia, mientras que e-PPI puede permitir a los colaboradores
publicos asistir a mas reuniones, los entornos potencialmente de apoyo mutuo proporcionados
por las reuniones cara a cara podrian disminuir, con la posible reduccion de las oportunidades

de respiro informal.

Conclusiones: Gracias a la participacion de colaboradores publicos, investigadores y
coordinadores de PPI centrada en PPI digital en la investigacion de la demencia, pudimos
perfeccionar y coproducir el marco de ‘Habilitacion a la Coproduccion Digital’. Demostrando
su potencial para el andlisis de los beneficios y las limitaciones dentro de e-PPI, fue posible
identificar tanto las ideas generales como las especificas de la investigacion de la demencia.
Sin embargo, la contribucidén mas significativa del marco es su potencial para apoyar los
procesos locales de coproduccion en las actividades digitales e hibridas de participacion

publica en curso.

86



Molinari-Ulate et al. Research Involvement

Research Involvement and Engagement (2022) 8:33

https://doi.org/10.1186/s40900-022-00371-9 da nd Engagement

RESEARCH Open Access

: : - : ®
Insights on conducting digital patient B

and public involvement in dementia research
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the development of an “E-nabling digital
co-production” framework
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Abstract

Background: The rapid transition to digital working, accelerated due to the response to the COVID-19 pandemic,
has impacted the involvement of patients and public in research. This paper presents experiences of engaging in
digital Patient and Public Involvement (e-PPI) in dementia research since the lackdowns, offering recommendations
regarding future digital and hybrid working. Furthermore, it introduces a co-produced framework for researchers, PPI
coordinators and public contributors to identify and discuss challenges and opportunities provided by e-PPI.

Methods: Two online workshops and one individual interview were performed with a group of researchers and PP
coordinators with experience in PPl in dementia research, and with an existing dementia PPl group having some

experience of working online during the pandemic. The project was constructed as a PPl activity, with the MindTech
Involvement Team (PPl group) involved in the entire process, and a collaborative data analysis process was adopted.

Results: After refinement of the coding structure, the MindTech Involvement Team and Project Leaders identified
four main themes, resulting in the ‘E-nabling Digital Co-production’ Framework. During this framewaork development,
different positions were expressed, associated with the transition to digital working. Two main themes were shared by
the participating groups regarding e-PPI: wider potential reach without geographical constraints, and the perception
of more business-like sessions with reduced opportunities for social interactions and communication. Specifically for
dementia research, whilst e-PPI may allow public contributors to attend more meetings, potentially mutually sup-
portive environments provided by face-to-face meetings could be diminished, with carers experiencing a possible
reduction in informal respite opportunities.

Conclusions: Through involving public contributors, researchers, and PPl coordinators with a focus on digital PPl in
dementia research, we were able to further refine and co-produce the ‘E-nabling Digital Co-production’Framewaork.
Demonstrating potential for analysis of benefits and limitations within e-PPI, it was possible to identify both general
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insights and those specific to dementia research. However, the most significant contribution of the framework is the
potential to support local journeys of co-production in ongoing digital and hybrid public involvernent activities.

Keywords: Dementia, COVID-19, Patient and public involvement, PPI, Dementia research, Co-production

Plain English Summary

The COVID-19 pandemic has impacted the engagement of patients and the public in research. Lockdowns, social
distancing, and reduced physical contact have affected the involvement of public contributors in research studies. In
particular, the pandemic triggered a rapid transition to digital working, increasing the use of Information and Com-
munication Technologies such as video conferencing on computers and mobile devices. With little time to reflect
on the consequences of digital working in PPl and with a continuing legacy of hybrid or blended approaches to
involvement, this project highlights the challenges and potential for e-PPl approaches (electronic/digital PPI) within
the context of dementia research. In addition to examining the transition to digital working in this area, we present a
co-produced framewark for researchers, PPl coordinators and public contributors.

Background

Patient and Public Involvement (PPI) has gained more
attention in recent years across all areas of health
research [1], including dementia [2, 3]. Considered as
a cornerstone for governmental and ethical policies
in health research along with the development of PPI
best practice guidelines [2, 4, 5] it has been defined as a
research project or public policy development carried
out with or by patients or members of the public that is
beyond their engagement as subjects [5-7].

With practical benefits in enhancing the quality of
the research [3-5] and as part of an accepted discourse
(8], PPI occupies at minimum a stipulated requirement,
rather than an option, including funding applications for
health research [5]. Whilst democratic rationales [9, 10]
may receive less attention than technocratic or transac-
tional motivations, patient involvement has the poten-
tial to either address or exacerbate existing inequalities
within health outcomes [11]. Indeed, these existing ine-
qualities risk being further compounded through the
COVID-19 pandemic [12].

Since the beginning of the pandemic, declared by the
World Health Organization in March 2020, the involve-
ment of patients and the public in research has been
challenged because of social distancing, lockdowns, and
other reduced physical contact [13]. Therefore, quick
responses and adjustments have been needed, which
have been accompanied by increased use of Information
and Communication Technologies (ICT) [14, 15]. With
the definition, breadth and theoretical underpinning of
PPI already conceptually challenged and contested [9]
alongside a range of practices and values underpinning
its delivery [16], the move to digital represents a further
domain in which complicated dynamics exist.

Previous literature on conducting digital PPI (referred
to henceforth as e-PPI) is scarce [7, 17], however, it

highlights several challenges that difter from those found
in face-to-face meetings such as: (a) less spontaneous
interactions between the individuals (e.g., more direc-
tion from the meeting chairs, breaks taken individually),
(b) lack of non-verbal cues (e.g., difficult to observe non-
verbal communication such as gestures), (c) difficulties in
turn-taking (e.g., less spontaneous change of speaker), (d)
changes in the meeting chair role (e.g., a more active and
directive role), (e) linguistic barriers (e.g., less participa-
tion in discussions), or (f) limited view of each partici-
pant’s face [17]. Also, a scoping review looking at the role
of ICT to involve patients and the public identified limi-
tations of internet use as being impersonal, expensive,
or stressful, and it was considered that weblogs cannot
be a replacement for in-person meetings [7]. Wider con-
sideration of approaches to understand Working From
Home (WFH), whilst not focused on PPI, may also serve
to highlight relevant factors [18].

As COVID restrictions have gradually eased in some
countries this has led to more hybrid approaches such as
blended meetings (online contributions and face-to-face
attendance). With such a legacy, the importance of get-
ting e-PPI right will remain a topical and evolving issue,

Co-producing an immediate local response

MindTech (https://www.mindtech.org.uk) is a national
centre established in 2013 and funded by the National
Institute for Health and Care Research (NIHR) focussing
on the development, adoption, and evaluation of new
technologies for mental healthcare and dementia. The
MindTech Involvement Team, a group of people and car-
ers bringing their own lived experiences of mental health
conditions, as well as expertise in the processes of patient
and public involvement, occupies a strategic and advisory
role in the organisation, aiming to involve patients and
public in all aspects of research.
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Experiencing an immediate and instrumental shift to
e-PPI in March 2020, the MindTech Involvement Team
continued to meet regularly through virtual meetings
despite not previously operating online involvement
methods. Although public contributors, staft (employed
as PPI coordinators) and researchers acknowledged
inherent challenges and opportunities that this brought
to ensuring continued meaningful involvement, there
was a recognition that these would differ at individual,
group, and research level. As a localised response, the
MindTech Involvement Team and PPI staft co-produced
an overview of the primary areas that were impacted
by the shift to e-PPL Presented at the MindTech Sym-
posium in December 2020, these considerations were
accompanied by a set of local actions taken to both miti-
gate challenges and harness the potential from these new
ways of working (Additional file 1: Overview of Digital
Considerations).

From developing an initial generic set of considera-
tions regarding e-PPI, the work continued with a project
conceived in November 2020 as part of the first author’s
(MMU) training programme placement for the European
DISTINCT network (https://www.dementiadistinct.
com). Working remotely in collaboration with the local
academic supervisor from MindTech and the Centre for
Dementia at the Institute of Mental Health (MPC), Mind-
Tech Involvement Team staff PPI co-ordinator (RW) and
with a designated public contributor from within the
team as project co-lead (18), this afforded the opportunity
for further involvement and application of these consid-
erations within the context of dementia-specific PPL

Whilst PPI groups nationally grappled with many simi-
lar elements, systematic consideration and understand-
ing of the relative successes of difterent PPI groups within
the transition to e-PPI remained elusive. It was proposed
that although there remained a set of shared consid-
erations, success may be predicated on both the area of
health research and significantly on the type of group
experiencing the transition to online involvement.

People Living with Dementia (PLwD) and carers repre-
sent one such group. Although far from homogenous, PPI
groups working with PLwD may share a set of challenges
and opportunities with respect to this digital transition
and which are additional to considerations already well
articulated [2]. With telephone or e-mail already identi-
fied as valuable tools for PPI representatives’ engagement
in dementia research [6], further insights may be made
through exploring the experiences of using ICT, with a
view to identifying better approaches for public involve-
ment and making the most of experts by experience.

We therefore decided to explore the experiences of
e-PPI within a dementia-specific context during the
COVID-19 pandemic and intended to use the findings to
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refine the existing ‘Overview of Digital Considerations’
(Additional file 1) originally developed by the MindTech
Involvement Team, resulting in an ‘E-nabling Digital Co-
production’ Framework. The framework is introduced as
a tool for researchers, PPI coordinators and vitally pub-
lic contributors themselves to identify and discuss chal-
lenges and opportunities provided by e-PPI and future
blended and hybrid approaches.

Methods

Developing a Co-produced Dementia e-PPI project
Continuing the focus on co-production, the project
leads ran three types of session: (a) a project design and
development session, (b) project delivery sessions (work-
shops), and (c) meetings to analyse and synthesis the out-
comes. One representative member of the Involvement
Team was a co-lead of the project and was involved as a
facilitator of the online workshops (IS).

Online workshops

The project co-leads selected by preference a workshop
approach as opposed to alternatives such as semi-struc-
tured interviews with individual PPI members, consid-
ering it the most pragmatic strategy to working online
with PPI groups. Workshop formats allow an exchange
of ideas within a scaffolded structure, inclusion of poten-
tial challenges or allow for a range of positions expressed
within a supported environment, thereby enabling vari-
ous positions within a group forum to be identified. By
undertaking workshops online, it is also possible to share
comments through the chat function, where a parallel
discussion can be facilitated, allowing people to share
their thoughts without having to speak to the rest of the
group.

Before each of the sessions, participants were provided
with a project information sheet and a semi-structured
guide of possible topics and questions to cover at the dis-
cussions (Additional files 2 and 3, respectively). A one-
minute pre-recorded pitch was shown at the beginning
of each of the sessions by way of introducing the project,
inviting individuals to participate, and as an “ice-break-
ing” strategy to initiate the activity. The time for the ses-
sions varied from 25 min to approximately an hour.

Two online workshops and one individual interview
(the latter for one academic researcher who could not
attend the workshops) were conducted. Two roles were
provided by the project co-leads: (a) facilitation of the
workshops and discussion (MMU and 18); and (b) admin-
istrative and inclusion role, with a person in charge of
taking field notes and checking the chat box (RW and
IS). Field notes were chosen to gather the information as
they have been previously implemented in similar pub-
lic engagement projects [19, 20] and because verbatim
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March 2020

Involvement Team
moved to 1% online
PPl meetings

May 2021

Involvement Team and Project co-
leads co-designed and developed -
the Digital PPl and dementia
project

June 2021

Project co-leads co-
facilitated project
workshops

June 2020

Involvement Team co-
developed the Overview
of Digital Considerations

July 2021

Involvement Team and
Project co-leads undertook
collaborative data analysis

July 2021

Involvement Team and co-lead discussed final coding,
resulting into the ‘E-nabling Digital Co-production'
Framework

Fig. 1 The co-production journey of the “E-nabling Digital Co-production” Framework

transcripts would not be available, since the sessions
were not recorded to maintain the policies of the PPI
groups involved and as this project was organised as a
PPI rather than a research activity (see ethical approval
statement). The online platform used was Microsoft
Teams (MS Teams) as this was the tool facilitated by the
institutions involved.

Groups participating in the workshops

To develop a broader perspective on the challenges and
experiences related to the transition to e-PPI in demen-
tia research, we contacted researchers and PPI coordina-
tors (either staft or public contributors that has a role in
facilitating PPI) for one of the workshops. Four research-
ers and two PPI coordinators accepted the invitation
and were invited to a group session (Workshop 1). An
individual interview was held with one of the research-
ers as accepted the invitation but could not attend the
workshop.

A second workshop was performed with an existing
PPI group, the ‘Dementia, Frail Older People and Pal-
liative Care Patient and Public Involvement Advisory
Group’ (the Advisory Group from now on) from the
University of Nottingham (Workshop 2). The Advisory
Group is made up of members who have experience of
caring for PLwD, are carers themselves, who provide
advice and guidance at all stages of research projects. The
group was meeting regularly once a month and a request
to participate in one of their sessions was sent by MMU.
The workshop strategy was brought to one of the Advi-
sory Group’s existing virtual meetings and a total of 11

members were part of this session. Using an existing PPI
group provided a safe and structured settings for work-
ing with PLwD carers, recognising the need for increased
attention to ethical and welfare issues as described in the
literature [2].

These two groups participated only in their respective
workshop sessions and were not involved in any other
stage of the project.

Qualitative analysis method

A thematic analysis was the chosen approach for the
analysis of the results. In keeping with a methodologi-
cal approach based on co-production, a collaborative
data analysis (CDA) was performed with members of the
MindTech Involvement Team [21]. The co-leads (IS and
RW) and other members of the Involvement Team held
an online meeting session to start coding the information,
identifying the potential to utilise the Overview of Digital
Considerations document (Additional file 1) to support
this endeavour. After initially reviewing the initial cod-
ing co-production continued with our public contributor
project co-lead (IS) and the other project leads (MMU
and RW) working together, leading to consolidation into
four key themes. This included addition of the concept
of ‘involvementability’ as identified within the research-
ers and PPI coordinators Workshop. This resulted in the
‘E-nabling Digital Co-production’ Framework (see Fig. 1).
MMU, RW and IS continued with the final coding before
ambiguities and final coding was brought back to the
Involvement Team for discussion and final inputs.
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Fig. 2 "E-nabling Digital Co-production”Framework

An overview of the ‘E-nabling Digital Co-production’
Framework can be seen in Fig. 2, with descriptions of
each of the four areas of the framework available in
Table 1.

Results
The workshops were held in June 2021 and 14 pages of
notes resulted from a total meeting time of 2 h.

To explore the move to e-PPI for dementia research
during the pandemic, the insights from the workshops
were mapped against the four areas of the ‘E-nabling Dig-
ital Co-production’ Framework, as it was refined follow-
ing the co-production journey described previously. This
approach also allowed for the opportunity to identify and
highlight specific insights for dementia research.

The following section demonstrates how insights were
then categorised according to the co-produced frame-
work themes. Both positive and negative aspects of e-PPI
were expressed by the participants and recorded accord-
ingly. Dementia specific remarks were highlighted sepa-
rately for each theme.

Technological

All remarks about technology aspects came from the
researchers and coordinators group. Three main techni-
cal issues were highlighted: online platform alternatives,
technical support, and accessibility. Concerning access
to different platforms, researchers and coordinators
commented on restrictions due to institutional rules or
policies which determine the platform options, such as
requiring use of MS Teams rather than a broader choice.
Other platforms were identified as having potential to
solve various barriers or constraints to participation,
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while some individuals were more familiar with or pre-
ferred different platforms.

Other reflections emphasised the need for technical
or administrative support having responsibility during
virtual meetings to help resolve technical issues, and the
concern about difficulties identified in giving full access
to other participants.

Resources

A diversity of topics arose about resources. On the
positive side, there was time saved on not travelling to
meetings, with implications particularly for public con-
tributors who are most often asked to attend meetings in
research settings away from their homes. For research-
ers and PPI coordinators, facilitating arrangements in
terms of venues, catering, or other coordination, such
as transportation for PPI representatives was identified
as resource intensive. However, it was understood that
other resource requirements may be needed instead,
such as the time for additional support staff to facilitate
online delivery, or the practice of providing additional
reimbursement to recompense costs incurred through
online working. Another positive was the reflection
that virtual meetings were more “straight to the point”
although this may itself contribute to some of the per-
ceived lack of informal communication and connections
that face-to-face PPI may create. Also mentioned was
that online meetings allowed members to attend more
meetings. Finally, both researchers and coordinators,
and the members of the Advisory Group, considered that
e-PPI had a wider potential reach, with virtual meetings
enabling connections with researchers or participants
that are geographically dispersed. On the negative side,
attendees underlined that planning e-PPI is more time
consuming, and others mentioned that controlling time
and contributions could be harder.

Particularly for carers of PLwD, it was considered that
virtual meetings helped to overcome some of the limi-
tations related to their role as carers, such as concerns
around time away, finding an alternative carer, or other
time constraints, as they could attend the PPI sessions
from home.

Involvementability

Three main barriers for e-PPI involvement stood out
regarding this area: virtual meeting limitations, commu-
nication, and social interaction.

Virtual meeting limitations: researchers and coordinators
emphasised the limitations of the type of activities that
could be done; some of the insights referred to the diffi-
culties in involving individuals when different devices are
required. One example was the need for multiple devices
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Table 1 Description of the four key areas of the "E-nabling Digital Co-production’ Framework

The ‘E-nabling Digital Co-production’ Framework

Key area Description

Technological
Preferences:

Technelogical considerations include assessment of the constraints, preferences, and opportunities that technology can provide

@ How are preferences and any support needs identified by public contributors communicated with researchers?

Power:

@ What is the potential for shared decision-making regarding the use of technalogy, including functional and operational compo-

nents?

@ To what extent are technological considerations revisited regularly with public contributors recognising the fast pace of devel-

opments in online collaborative platforms?

@ What potential exists for supporting researchers, PPl staff and public contributors to develop confidence in using online meth-

ods?

Resources
Personal:

Resources were considered at a personal or a more mechanistic level

@ Consideration of increased emotional toll with enline involvement, with recognition of increasing fatigue and additional per-
sonal resilience often required for negotiating challenging work within a virtual context

Professional resources:

@ Both payment for lived experience input and increased demands on thase delivering PPl online

Preparation:

@ Are additional requiremnents planned from the outset?

These could include additional facilitation roles, onboarding sessions, costs of coproduction platforms, phone credit/printing etc./
software, budgeting for an increased frequency but sharter meetings
@ Wider resources may include additional training for researchers, PPl staff and public contributors to support the use of new

technology

Involvermnentability ‘Involvementability’is offered as an example of a non-functional requirement, a concept that aims to describe requirements that
are related to the success of a design task or process but are not integral to its content [22]

Process:

@ How does the nature of involvement methaed or process itself impact on the extent that meaningful involvement can be

achieved?

@ How do codesign methods differ in a digital space?

Product:

@ How does the area of health research itself impact on the extent that involvement can easily translate to a digital space, such as
exploring digital health interventions may be facilitated or made more complex through online involvement?

Population:

@ How easily will involvement'translate online for different populations?

Ethical and Welfare How does digital PPl interact with a range of areas including:

@ Welfare of public contributors
@ Digital exclusion

@ Impact of digital engagement on social communication

@ Power
@ Safeguarding
@ Privacy, confidentiality, and data security

as in the case of using a laptop for ICT while the research
was to evaluate another device or software, such as an
app on a phone or tablet. Another issue arising from the
use of video communications, mentioned by researchers,
is the limited view of physical prompts or other non-ver-
bal communication.

Communication: both groups considered that com-
munication is less effective during virtual meetings.
Reflections that reinforced this idea related to feedback
mechanisms and interchanges between attendees and
researchers that were missing or diminished in an online
exchange. It was proposed that this was affected by the
reduced non-verbal communication, resulting in less
fluid discussion (e.g., more formal turn-taking) and not

being able to see all participants on the screen at the
same time. However, a positive reflection from research-
ers and coordinators was that virtual meetings served
to encourage reflection about communication methods,
particularly the role of raising hands and waiting for an
opportunity to participate.

One area of potential ambiguity was whether e-PPI
served to increase the inclusion of those less confident in
participating. Whilst participation could be more easily
regulated with facilitation leading to greater inclusion, it
was also highlighted that online interactions may create
or reinforce additional barriers to engagement.

Specifically for dementia research, participants under-
lined the need to consider cognitive abilities as the level
of attention or concentration needed for virtual meetings
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could affect the discussion and engagement, for example,
someone may forget their contribution by the time they
have an opportunity to talk.

Social interaction: overall participants had experienced
less social interaction through virtual meetings. They
mentioned a decrease of informal social interaction, such
as breaks during the sessions that allow for spontaneous
conversations and interchange between attendees, and
lack of opportunities to share and meet with others, lead-
ing to a more “business-like” meetings.

In terms of positive contributions, researchers and
coordinators considered that e-PPI could be less threat-
ening concerning the physical social interaction and that,
normally, the individual will be participating in a safe
environment (e.g., their home). Additionally, they men-
tioned that people wishing to isolate for any reason (e.g.,
COVID) can be included, and that close and strong rela-
tionships could be developed.

Regarding dementia specific remarks, it was consid-
ered that meeting online may diminish the opportunity
of a respite and supportive space for members provid-
ing care, which seems to be accomplished in face-to-face
meetings.

Ethical and welfare
The following three main topics were identified in this
area:

Diversity and inclusion: as a negative perception,
researchers and coordinators considered that e-PPI
could be a barrier for inclusion as the group of indi-
viduals attending virtual meetings may stay the same
without new members coming along. Also, they consid-
ered that the group does not represent all sectors of the
community.

On the contrary, virtual environments could offer the
opportunity to include those that have not been consid-
ered for several circumstances. However, it was noted
that to achieve this, recruitment methods would need to
be improved with further recognition that this is com-
pounded, with increased difficulties in recruiting PLwD
in an online context.

Digital inclusion: several barriers were identified by
members from the Advisory Group, including that with
e-PPI, some individuals could feel that they are not part
of the research team as the sense of group is missing,
and that difficulties with the technology or the dislike
for virtual meetings was a factor in losing participants. A
similar barrier was considered by researchers and coordi-
nators as they mentioned that e-PPI could be excluding
individuals that lack the skills and confidence needed to
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use the technology, which might be exacerbated in vul-
nerable populations, and that even those familiar with
the platforms struggled when technical issues occurred.

Furthermore, equity arose as a concern in terms of the
technology use and support, particularly because some
individuals could have better access while others do not
(e.g., good bandwidth) and those in need of support or
living alone might not be able to join (e.g., PLwD).

Regarding dementia specific remarks, the participa-
tion and presence of the caregiver is harder to distinguish
in virtual meetings, with more sophisticated facilitation
skills needed to support meaningful participation of
PLwD and carers.

Ethical issues: some of the barriers mentioned by
researchers and coordinators related to the need for clar-
ity regarding reimbursement of public contributors par-
ticipating remotely, gaining informed consent to record
virtual meetings, and providing emotional support when
people get distressed or frustrated.

Specifically for dementia, the severity of cognitive
impairment arose as a consideration. As cognitive func-
tion determined the level of support needed at the virtual
meetings, this was not always straightforward to assess
or address. Furthermore, it was identified that there was
an increased difficulty in determining levels of caregiver
support and input, with potential to diminish participa-
tion from the individual living with dementia.

Tips to improve e-PPI

By using the ‘E-nabling Digital Co-production’ Frame-
work, several recommendations were obtained from the
workshops’ discussions and mapped according to the
areas of the framework. These recommendations were
discussed with the MindTech Involvement Team during
the data analysis and the final outcome is presented in
Fig. 3.

Discussion

A new framework

The project aimed to consider e-PPI in a dementia-spe-
cific context and as a by-product led to refining existing
guidance and co-producing the MindTech ‘E-nabling
Digital Co-production’ Framework which is introduced
here as a tool for researchers and PPI coordinators to
help them identify and discuss challenges and opportuni-
ties provided by e-PPIL.

Oftering a step forward for thematic analysis, its four
themes served well as the top-level codes, with insights
from the participating groups mapped accordingly. We
believe that the development process of the final frame-
work (Fig. 1) is a good example of collaborative data anal-
ysis [21].
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Technological “Involvementability”

+ Virtual platforms should
be consideredas part of
tphgltoolkit to perform

+ Smaller groups could
improve communication
as less people show on
screenand there are less

« Organisers need to make
sure additional resources
are built into the PPI
supportand are

* Provide the opporunity to
decide between face-to-
face, virtual meetings, or
hybrid option, when

people talking.
+ More familiarity and time

using technology might « Individual sessions or
improve usability with the smaller groups might
platforms. help with attention

wandering and make
people feelmore

+ Other options could be iy

social media, telephone
or websites, however,
control on who is

« Bringing ideas or
participating might be

activities (ice-breakers)to

lost. prompt participation and
group cohesion.
+ A hybrid option was
consideredas a

possibility. People meet
face-to-face but could
allow other to join
remotely.

Fig. 3 Tips toimprove e-PPl meetings

budgeted for(e.g,, possible. Do not make

technical supportstaff, assumptions about the
additional reimbursement group members'
to recompense costs preferences.

incurred through online

working). + Considerthe
configuration of the group
(e.g., history of the group,
location, health
conditions, etc.) when
deciding which platform
to use.

* Split sessions might be
useful. E.g., have a short
onbearding session for
new participants and then
follow-on with the actual
PPl session.

+ Follow-up around
+ Face-to-face training welfare.
sessions could help
participants learn how

to use platform.

The framework development has adopted the term

‘co-production; one described in terms of Cobiquity’

by Williams, et al. [10], referring to the extent that it is
frequently co-opted and potentially rendered meaning-
less. We have attempted to address issues of power and
structural inequalities within the different categories and
hope that the framework can be used by members of PPI
groups and a journey, worthy of the term co-production,
can be continued at a local level.

Although the four existing themes were used as the
final codes, the framework is flexible enough to allow the
inclusion of subcategories without modifying its content,
meaning, and structure. For example, under the Ethical
and Welfare code, three relevant subcodes were identi-
fled (Diversity and Inclusion, Digital Inclusion, Ethical
Issues).

Although it was developed as a broad response to the
transition to digital co-production (e-PPI) due to the
pandemic this project shows that the framework is use-
ful for specific populations and contexts, in this case for
dementia research. We hope this means it will be read-
ily used with other populations. Also, its adaptability to
other situations makes it a suitable tool to study how
e-PPI, and going forward, the complexities of blended
meetings, will impact the involvement of the public in
research, even more so in the COVID-19 context that is
still evolving.

Likewise, the framework is not exclusive to e-PPI, but
is rather a tool with the potential to consider how PPI is
approached, both considering the current pandemic con-
ditions, and going forward. It may help groups to explore

their own preferences and the implications of different
models of PPI within the post-pandemic transition. The
experience of online meetings and increased familiarisa-
tion with digital platforms is likely to be built upon.

A previous systematic review reported 65 published
frameworks for supporting, evaluating, and reporting PPI
[23], however, none of them were targeting the digitaliza-
tion of PPI. Although the authors of this review grouped
those frameworks in five categories: (a) power-focused,
(b) priority-setting, (c) study-focused, (d) report-focused,
and (e) partnership-focused, we could not identify areas
such as ‘technological” or ‘resources” that are included in
our proposed framework. Furthermore, none of them
included specific consideration of e-PPI or the move to
e-PPI as part of a blended approach. For this reason, we
consider that an extra category should be included in the
proposed framework’s categorization associated to the
approach on how to perform PPI (e.g., in-person or digi-
tal meetings) that could be termed ‘approach-focused.

Regarding our findings in terms of the challenges and
approaches of e-PPI, it is possible to identify both posi-
tive and negative opinions concerning digital co-pro-
duction. However, ambiguities were also highlighted
between the participants that opened deeper discus-
sions, where a clear outcome from the assessment
pros and cons is not obvious. For example, e-PPI was
considered in one respect as a barrier in terms of the
diversity and inclusion of the PPI groups if the same
members are always attending the sessions, however, it
was also mentioned that the virtuality could offer the
opportunity to include others who have not engaged in
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PPI before. Within the dementia context, e-PPI offers
carers the capacity to attend more meetings but simul-
taneously they may lose time away care responsibility.

Both workshop groups agreed that e-PPI acts as
a barrier for communication and social interaction
compared to experiences of meeting face-to-face but
nonetheless offered an opportunity to re-evaluate the
importance of meeting etiquette and communication
styles which might provide a way into conversations for
those who are less confident.

Therefore, e-PPI has a variety of pros and cons that
must be evaluated as part of a context specific and co-
produced response, to find the right solutions. Even
with a retreat from the pandemic, e-PPI will remain
embedded as a potential method to add value to exist-
ing approaches or to be considered as part of an evolv-
ing hybrid toolkit to perform PPI in research.

In addition to the differing opinions, two remarks
were shared by the participating workshop groups.
Firstly, that the removal of geographical constraints
are useful to widen participation. Secondly that it saves
resources. However, from an ethical perspective, these
could still exacerbate existing inequalities. The transi-
tion to digital e-PPI has not occurred in a vacuum, with
other external drivers and the recognition that diversity
and inclusion within research is an area that requires
multi-stakeholder action and commitment [1, 14]. Such
topical debate dissects discussion around digital exclu-
sion and wider inclusion in PPl and so practitioners
need to explore the nuances of how e-PPI impacts this
debate.

To increase social interaction, e-PPI methods could be
adapted to include other approaches, potentially offer-
ing increased opportunity for this social interchange
between public contributors and researchers and coor-
dinators. This can be promoted by raising the awareness
of the meeting chair to facilitate a more social atmos-
phere, taking an active role in focusing on inclusion of all
meeting participants [17]. Also, other initiatives, such as
online forums, could be more conducive to recreating the
informal spaces of face-to-face meetings and overcome
this vision of business-like sessions. This may further
uncover ambiguities surrounding the purpose of PPI and
the role of reciprocity in establishing relationships, where
it is accepted that public contributors engage in health
research with numerous and varying motivations [24]. As
the literature on volunteering explores this phenomenon
[25] it should be both recognised and reflected in efforts
to reframe digital e-PPI that can mitigate the perception
of a reduction to a transactional exchange, that has been
highlighted.

New ethical challenges are ushered in within the digi-
tal domain, particularly the digital divide in populations,
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as the familiarity and access to the technologies remains
inequitable, leading to an exclusion of vulnerable popu-
lations and some sectors of the society [14, 26]. Also,
administrative considerations such as the consent form
for recording or the reimbursement for public contribu-
tors, are topics warranting further discussion. This reso-
nates with other considerations that whilst not arising
during these workshops aspects such as internet security
and data management are also important concerns.

The framework also offered recommendations to
improve e-PPI, shown earlier in Fig. 3, and with some of
these aligned with those suggested previously by Lampa,
etal. [17].

Most of the insights overlapped between both work-
shops’ groups, suggesting that the results presented
in this project are shared by the different populations
involved. However, with the opportunity for both public
contributors and organisers of e-PPI to consider these
areas collaboratively or independently, it may serve to
identify where there are different priorities and inter-
pretations of costs and benefits associated with e-PPI. It
is anticipated that this process itself could uncover both
further areas to improve PPI and highlight power imbal-
ances with regards how decisions on digital working are
made.

Dementia specific

We were interested to see if the framework could target
specific insights for e-PPI in dementia research. Some
of the remarks seem to be relevant for carers in general,
regardless of the condition of the person being cared for,
such as the pros and cons of convenience versus time
away from caring as mentioned above. For example, on
the positive side e-PPI seems to allow attending more
sessions without being worried or stop attending due to
their care role. However, by meeting online, virtual public
contributors are missing a respite and supportive space
that is present in face-to-face meetings, also they might
be excluding those living alone or needing more support,
and potentially more challenging to distinguish impacts
that having a caregiver present may have on the level of
participation of the person they are supporting.

For the dementia context, enabling those with cognitive
impairment to take part is a more specific concern, hope-
fully leading to choices in the format of e-PPI to optimise
involvement whether this is about being mindful abilities
of participants to remember joining instructions, being
mindful of levels of attention and concentration, or pro-
viding explicit cues to speaker. Degree of impairment will
determine the level of support required, which may leads
to the need for specialised training for facilitators, having
additional supporters in the meeting, or other relevant
potential solutions.
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Limitations and further projects

The project was conceived as a public involvement activ-
ity and for this reason, we did not explicitly collected
demographic information, which is quite normal prac-
tice in PPI [27]. The workshops were biased to the views
of those who were already engaged in remote commu-
nications, by necessity due to the pandemic. Results
should therefore be used as an insight to improve future
approaches to e-PPI in dementia research and other
related contexts, rather than for their generalisability.

Due to the COVID-19 pandemic, difficulties were
experienced with finding active PPI groups of PLwD,
including those struggling to meet online. This led us
to contact PPI groups known by the project team to be
currently active. However, the Advisory group that par-
ticipated in Workshop 2 was made of informal caregiv-
ers of PLwD, so a strong voice of PLwD for this project
is missing. Furthermore, the time to perform the work-
shop with this group was shorter than the workshop with
researchers and coordinators due to constraints of fitting
within an existing meeting structure, which could have
affected the volume and depth of insights identified from
its members.

Only one digital platform was used (MS Teams), as it
was the only one available to the institutions involved.
Future studies could contribute by controlling the famili-
arity with online tools and by adding and comparing dif-
ferent digital platforms.

Future public involvement activities or research pro-
jects could test, use, and revise the framework to improve
its usefulness. The flexibility that it affords, encourages
individual groups to explore their own journey and co-
produce a bespoke response, with the potential to adapt
to an increasing body of involvement methods, includ-
ing blended approaches that include a digital element. As
such it could be beneficial for researchers, organisations
and individuals undertaking future PPI activities.

Regarding dementia digital PPI, it would be beneficial
to undertake further research on a larger scale and pos-
sibly incorporate comparisons between types of demen-
tia to explore if this has an impact on preferences. This
framework could be used on a micro level such as a PPI
group with particular social and health needs to bet-
ter understand the digital preferences of the group and
consequently have better outcomes for sessions. On the
other hand, the framework could be utilised on a macro
level to undertake national studies to understand the
PPI digital working needs of those with different health
conditions. As the stages of the pandemic change and
restrictions are lifted and face-to-face working is fully
or partly resumed, it is imperative that those facilitating
PPI activity are aware of the impact that e-PPI working
has had upon the preferences among public contributors

(2022) 8:33

Page 10 of 12

and the potential impact on power dynamics. Finally,
with potentially increased ability to facilitate face-to-
face PPI activity, future research regarding e-PPI could
include those not currently involved in digital working
for a broader understanding. It would be recommended
future research continues to explore e-PPI (and blended
approaches) in both dementia and other conditions to
gain a clearer understanding of how we can better facili-
tate future e-PPI working in these ever-changing times.

Conclusion

The ‘E-nabling Digital Co-production’ Framework that
was developed through this public involvement activ-
ity was useful in advancing understanding of the issues
and opportunities regarding e-PPI. It also helped identify
specific insights for facilitating PPI in dementia research.
The framework and approach to e-PPI described here
could be generalised to further projects. This project also
provides an example of a journey of co-production in
developing PPI practice.
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Publication #5. Cultural adaptation of the iISupport
online training and support programme for
caregivers of people with dementia in Castilla y
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Publicacion #5. Adaptacion cultural del programa de formacién y apoyo en linea

iSupport para cuidadores de personas con demencia en Castilla y Ledn, Espafia

Mauricio Molinari-Ulate, Yolanda Guirado-Sanchez, Luis Platén, Henriétte G. van der

Roest, Alfonso Bahillo and Manuel A. Franco-Martin.
Resumen en espafiol

Antecedentes: El e-learning ha demostrado ser una intervencion eficaz para ayudar a los
cuidadores informales de personas con demencia. Tiene el potencial de llegar a personas que
viven en zonas remotas, aumentando la cobertura de los servicios. Como respuesta al
contexto demografico en Espafia asociado a un mayor porcentaje de envejecimiento, la
despoblacion y las complejidades de la prestacion de servicios sanitarios en zonas rurales,
esta publicacion describe la adaptacion cultural y el co-disefio del programa de formacion y
apoyo en linea iSupport para Castilla y Leon, Espafia, como una posible intervencién de e-

salud para mitigar estas limitaciones.

Métodos: La traduccion y la adaptacion cultural se realizaron siguiendo las directrices de la
OMS, con algunas adaptaciones debidas al contexto cultural de Espafia. Se realizaron tres
grupos focales con cuidadores informales, profesionales sanitarios y un grupo de expertos en
deterioro cognitivo y demencia. El proceso de co-disefio se llevd a cabo como una actividad
de Participacion de Pacientes y Publico (PPI) con tres grupos formados por personas con

demencia, cuidadores informales, poblacion rural y expertos en tecnologia y demencia.

Resultados: Se propusieron 435 sugerencias de adaptacion relacionadas con terminologia
erronea, reformulacion del texto/escritura, errores gramaticales o de signos de puntuacién e
informacidn repetida o necesidad de contenido adicional. Durante el proceso de co-disefio se
expusieron varias recomendaciones: preferencia por material interactivo como videos o
iméagenes, un foro para retroalimentacion de profesionales sanitarios y dejar comentarios de

satisfaccion, disponibilidad en mdaltiples plataformas (por ejemplo, tableta, portatil, movil),
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formato de diapositivas para la presentacion de la informacion, y disponibilidad para editar el

tamano de letra y los colores de fondo.

Conclusiones: Se desarrollo una version culturalmente adaptada del iSupport para Castilla y
Ledn, Espafa. La necesidad de modificar palabras y expresiones, enlaces de informacién a
sitios web de recursos locales, y ajustes de los nombres de los personajes y los escenarios de
los cuidadores fueron recomendadas. Las sugerencias sobre el disefio deberian tenerse en

cuenta para futuras versiones adaptadas y desarrollos de la plataforma.
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Abstract

Background: E-learning has shown to be an effective intervention in helping informal caregivers of
people living with dementia. It has the potential to reach people living in remote areas, increasing
service coverage. As a response to the demographic context in Spain associated with a higher
percentage of ageing, depopulation, and the complexities of health service delivery in rural areas, this
paper describes the cultural adaptation and co-design of the iSupport online training and support
programme for Castilla y Ledn, Spain, as a potential e-health intervention to mitigate these
constraints.

Methods: The translation and cultural adaptation were performed following the WHO guidelines,
with some adaptation due to the cultural context of Spain. Three focus groups were conducted with
informal caregivers, health professionals, and a group of experts on cognitive impairment and
dementia. The co-design process was performed as a Patient and Public Involvement activity with
three groups consisting of people living with dementia, informal caregivers, rural population and
experts on technology and dementia.

Results: A total of 435 suggestions were proposed for adaptation associated with erroneous
terminology, rewording text/writing, grammatical or punctuation marks errors, and repeated in-
formation or need for additional content. Several recommendations were exposed during the co-
design process: preference for interactive material such as videos or images, a forum to receive
feedback from health care professionals and to leave satisfaction comments, availability in multiple
platforms (e.g., tablet, laptop, mobile), slide format for information presentation, and availability to
edit letter size and background colours.

Conclusions: A culturally adapted version of the iSupport was developed for Castilla y Leon, Spain.
The need for modification of words and expressions, information links to local resources websites,
adjustments of characters’ names and caregivers’ scenarios, and additional content to some sections
were recommended. Suggestions for the design should be taken into account for further adapted
versions and platform developments.

Keywords
psychoeducation, cultural adaptation, dementia, informal caregivers, people with dementia, online
interventions, training and support, iSupport, e-learning, eHealth

Background

Around 50 million people are living with dementia around the world and it is expected to increase to
triple to 152 million by 2050 (Gauthier, Rosa-Neto., Morais, & Webster, 2021; Patterson, 2018).
With an increase in the population living with dementia, which exponentially increases with ageing,
duplicating the prevalence every five years afler the ages between 65 and 69 (Villarejo Galende et al.,
2021), it is to be expected a raise in the number of informal caregivers (Waligora et al., 2018).

It is estimated that 80-83% of the care is provided by family members, friends or unpaid
caregivers (Alzheimer’s Association, 2016; Coduras et al., 2010), a role that often falls to women
(Alzheimer’s Association, 2016; Pérez Diaz et al., 2020), and that 85% of the costs are related to the
family (Gauthier et al., 2021; Ministerio de Sanidad, 2019). As the discase progresses, caring for
a person with dementia becomes more challenging due to an increasing need for supervision and
personal care (Alzheimer’s Association, 2016), which can lead to adverse health and financial effects
and lower quality of life (Alzheimer’s Association, 2016; Casal Rodriguez et al., 2019; Waligora
et al., 2018).
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Supporting interventions for informal caregivers have shown improvements in quality of life and care
(Dickinson et al., 2017; Naunton Morgan et al., 2022), reduction in caregiver burden, improve care service
delivery or helping to cope with care responsibilities (Alzheimer’s Association, 2016) and have the
potential to delay nursing and residential care (Alzheimer’s Association, 2016; Dickinson et al., 2017). E-
learning has shown to be an effective intervention in helping informal caregivers of people living with
dementia (Naunton Morgan et al., 2022), demonstrating some benefits on dementia knowledge and social
support (Murray et al., 2005 Sitges-Macia et al., 2021). It has the potential to overcome some constraints
from in-person interventions, such as costs and transportation for assisting the sessions (e.g., people living
in remote areas), inability to leave home because of caregiving role (Hattink et al., 2015; O’Connor et al.,
2014; Wasilewski et al., 2017) and might help to increased service coverage (Pot et al., 2019).

The current demographic context in Spain, known as “emptied Spain”, refers to a relatively higher
percentage of ageing and depopulation in rural areas and an increasing rural-urban migration, particularly
of the youth. Service delivery in rural areas have been diminished and posed increasingly challenges
(Lopez Gonzalez, 2021; Pérez Diaz et al., 2020). One of them is the access to support for informal
caregivers of these regions. For this reason, considering the aforementioned benefits from e-learning and
its significantly lower cost than other in-person and print modalities (Mitchell, 2011), we considered the
adaptation and development of the iSupport online platform for the Spanish population as a potential
asset to support and train informal caregivers of people living with dementia living in remote rural areas
but also able to support any other regions with access to internet.

The iSupport is an evidence-based training and support program developed by the World Health
Organization. It includes components of psychoeducation, relaxation, behavioural activation,
cognitive reframing, and problem-solving (https://accesswho.campusvirtualsp.org/isupport-virtual-
course-skills-and-knowledge-training-carcrs-pecople-dementia) (Pot et al., 2019; WHO, 2019a). It
includes five modules: 1) introduction to dementia (1 lesson); 2) being a carer (4 lessons): 3) caring
for me (3 lessons); 4) providing everyday care (5 lessons): and 5) dealing with behaviour changes
(10 lessons). The primarily target audience are family members, relatives, friends, and other informal
carers of people living with dementia (WHO, 2019a).

iSupport has already been culturally adapted in several countries and languages (e.g., Greek,
Portuguese, or Chinese) and some of these projects have been published in the scientific literature
(Baruah etal., 202 1; Efthymiou et al., 2022; Teles etal., 2021; Xiao et al., 2022). This project aimed
to culturally adapt the iSupport and co-design an online platform with people living with dementia,
informal carers, and people from the target rural region of Castilla y Leon, Spain.

Methods

The translation and adaptation methodology was performed following the World Health Organization
(WHO) Adaptation and Implementation Guide (available upon request from whodementia@who.int)
(WHO, 2019b). The guide offers standardised instructions for the translation and adaptation to ensure
that the adapted version is accurate and in order to the generic version without modifying its core
components, but aiming to obtain an appropriate local version (WIO, 2019b). Figure | shows step by
step the procedure followed by the authors. The process can be divided into three stages: a) translation by
the authors, b) cultural adaptation, and ¢) co-design of the online platform.

Translation by the authors

The translation was performed by MMU and MFM who have experience in the field of dementia and
have previously worked with caregivers, which facilitates the translation of the technical vocabulary.
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Both authors are native Spanish speakers with a good level of English and familiar with the context
of Castilla y Ledn, Spain.

Cultural adaptation

A preliminary adaptation of the content was conducted by MMU and MFM following the Part B of
the Adaptation and Implementation Guide, which describes suggestions to actual changes needed in
the text or design of the online programme. This first step focused on modifying the words, names,
links, and resources included in the iSupport generic version which are recommended by the Guide
to be changed according to the local culture and habits. Changes to the text were included in the
adaptation forms developed by WHO. Modifications to the content and text were included by the
engineers LP and AB into the online version.

The next step was conducted to review the translated and adapted version and involved three
focus groups with three different populations: a) informal caregivers; b) formal/professional
caregivers; and c¢) a group of experts on cognitive impairment and dementia. We decided to in-
volve this third group of experts as we consider they would give an extra value on how to adapt the
content and the technical vocabulary to a more common use language targeting the population of
interest. This step was performed by YGS who was a psychologist and local contact from the State
Reference Centre for the Care of People with Alzheimer’s Disease and Other Dementias.

Formal/professional and informal caregivers were recruited from the State Reference Center for
the Care of People with Alzheimer’s Disease and Other Dementias (Salamanca, Spain), while the
group of experts were recruited from the master’s program of Dementia and Neuropsychology of the

Translation of
iSupport text
into local
language

Improvement Fill adaptation
and completion forms with

of translated modifications
text to the text

Translation
checked by two
experts

Implement

suggestions

from focus
groups

Discuss and
agree changes
from focus
groups

Implement

Plan and ;
adaptation to

execute focus
groups

the iSupport
online platform

Updat
peaka EXTRA STEP
adaptation
forms With Three parallel co-design sessions for iSupport
suggestions online platform

Figure |. Translation and adaptation process (WHO, 2019b) and co-design parallel sessions.
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University of Salamanca, Spain (postgraduate fellows). The experts’ sample included 28 participants
with an age range between 24 to 30 years.

The group of formal/professional caregivers consisted of two occupational therapists, a speech
therapist, a neuropsychologist, two nurses, and a nursing assistant. The group of informal caregivers
consisted of three daughters, a sister, and a spouse. Table 1 shows the characteristics of the sample of
formal/professional and informal caregivers.

For the groups of informal caregivers and formal/professional caregivers, two sessions of
90 minutes were performed. The first session included an explanation of the project and how to
register the modifications in the adaptation forms; the second session was performed to collect the
data from each of the participants and discuss the modifications suggested. For the group of experts,
the methodology was slightly different as the data was collected by e-mail after a first session where
MFM explained the purpose of the project and how to register the feedback. All participants had
a two-week period to go through the iSupport content and fill the adaptation forms with their
suggested modifications.

All modifications and changes registered through each participant adaptation form were collected
and discussed in the focus groups. The final remarks from each group were collected and included in
an adaptation form to compare all the results from the three samples. A thematic analysis approach
was chosen for the analysis of the data. Codes were initially obtained according to the results of
previously published iSupport cultural adaptations (Baruah et al., 2021; Efthymiou et al., 2022;
Teles et al., 2021; Xiao et al., 2022). When new codes were identified, they were included in the
analysis. Data were coded by YGS and MMU. When disagreements were identified, a third re-
searcher (MFM) was involved in a final decision. Engineers were once again involved to update the
platform according to the final modifications obtained from the focus groups.

All suggestions were analysed and are reported in the results, however, those that were identified
as altering the meaning of the text or adding content beyond the original version were not added to
the final adapted version. Decisions were made through consensus between MFM and MMU who
were familiar with the iSupport content and based on their clinical experience.

Co-design

An additional step to increase the quality level of the design and adaptation process of the
iSupport online platform was done in parallel to the translation and adaptation process. Three
Patient and Public Involvement (PPI) extra sessions were performed with: a) the European
Working Group of People with Dementia (EWGPWD), a group of people living with dementia
and their carers with experience in research engagement (n = 3 caregivers; n = 5 people living
with dementia); b) the Dementia: Intersectorial Strategy for Training and Innovation Network
for Current Technology (DISTINCT), a group of researchers aiming to improve the lives of
people living with dementia and their carers through technology (n = 25); and ¢) a group of

Table |. Sociodemographic data of the formal/professional and informal caregivers’ sample.

Formal caregivers Informal caregivers
Total 7 5
Gender 85,7% (n = 6) women 100% women
Age range 2645 years 46y and above
Age of caregiver experience Mean 6.43 years + 4.32 years Mean 8.8 years + 9 years
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people living in a rural area in Salamanca, Spain (n = 16), which eight of them were or used to be
caregivers of people living with dementia at the moment of the meeting. Sessions were done
individually with each group. The EWGPWD meecting was performed online through Zoom,
with the DISTINCT Network and the rural population meetings were in-person. The time for the
sessions varied from 20 to 40 minutes.

For the EWGPWD, the iSupport generic version was shown, and through a group discussion,
participants gave feedback on how to improve the platform for adapted versions. For the DISTINCT
Network and the rural area population, a prototype of the iSupport Spanish adapted version
(iSupport-Sp) was shown and feedback from the participants was obtained and registered. All
feedback was discussed between the project leaders and engineers to consider its inclusion. Decision
for the inclusion of the recommendations were done according to the technological viability and the
adaptation guidelines from WIHO.

Ethics

This study was not subject to the Medical Research Involving Human Subjects Act. Advice was
sought from the Chair of the Research Ethics Committee of Zamora Healthcare Complex. It was
considered that REC approval to conduct this project was not required as no patients and vulnerable
populations were intervened and because it was approached as a public engagement activity with all
participants contributing as experts.

Results

Focus groups

The focus groups were held from March to June 2022. A summary of the number of suggestions
according to the categories identified is presented in Table 2.

The following categories were used to organize the modifications or recommendations identified
by the participants:

Erroneous terminology refers to words, terms, concepts, that when translated might not be the
most recommended in the translated language. Some of the examples identified were the use of the
word “compassion” or “approach” which had to be modified from the original translation for
a more appropriate terminology:

“Delete the word compassion. Substitute for understanding” (FC2, FC4, FC5, FC6) (Lesson 2,
Module 2).

“Delete “person with memory difficulties’. Substitute for ‘person with dementia/living with
dementia’’ (FC2, FC5, FC6) (Lesson 3, Module 2).

“Use the word understanding instead of compassion” (1C4)(Lesson 2, Module 2).

“Delete the word limitations. Substitute for ‘difficulties™ (FC5, FC7) (Lesson 3, Module 3).

“Change the word ‘condition” for ‘situation™ (FC5) (Let’s look at an example, Lesson 3, Module 2).

“Delete the word miserable, it is not appropriate™ (IC4) (Jo’s unhelpful and helpful thoughts,
Lesson 3, Module 3).

“Delete the word ‘unhelpful’, shouldn’t be used” (FC1) (Lesson 3, Module 3).

Rewording of the text/writing included those sections where the participants considered that the
translation is not correct, and writing must be changed for a better understanding. For example, some
expressions that needed to be reworded according to the Spanish cultural context or changing the
person’s name in the examples (e.g., Jonathan into Juan):
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Table 2. Total suggestions to the content of iSupport, by sample group.

Erroneous Rewording of the Grammatical or Repeated information
terminology  text/writing punctuation marks errors or add content Total
Formal 40 73 57 74 244
caregivers
Informal 8 6 — 7 21
caregivers
Experts 16 51 I 92 170
Total 64 130 68 173 435

“Delete “let know your friends’. Substitute for ‘communicate to your friends/inform when you
need to rest” (FC4, FCS5, FC6) (Lesson 1, Module 2).

“Change the name Jessica for Juana” (FCS, FC6) (Lesson 1, Module 2).

“Change the name Jonathan for Juan” (FC4, FC2) (Check your understanding, Lesson 2, Module 2).

“Check the verb tenses. Questions have been formulated in a very complex way and are hard to
understand™ (FC6)(Lesson 1, Module 2).

“Change the time to the Spanish one. Around 10 at night” (FCS) (Activity, Lesson 5, Module 5).

Grammatical or punctuation marks errors are associated with all grammatical errors or erroncous
use of the punctuation marks coming from the translation or a different used between English and
Spanish. This was first checked during the translation process; however, participants identified some
sections that needed to be fixed, such as:

“Check punctuation marks at the end of the first phrase” (FC3) (Check your understanding,
Lesson 2, Module 2)

“Delete the commas after the word “father”” (FC5) (Check your understanding, Lesson 2, Module 2)

“Check punctuation marks. Some commas are in the wrong position and others are not needed)
(FC6) (General remark to Lesson 2, Module 2)

“Use bullet points or dashes for better understanding” (FC1, FC3) (Check your understanding,
Lesson 3. Module 3)

Repeated information or add content refers to the feedback associated to a perceived repetition of
the information along the text and the modules, and the perceived lack of information in several
sections of the modules or the need to include relevant information according to the Spanish context
or another presentation modality of the information (e.g., video or image instead of text), for
example the use of links to the local public health services or associations working with people living
with dementia. Another example was to include videos and audio material to help the users with the
relaxation activities. In terms of additional information for clarification of the section, an example is
the need for more information explaining the section of “repetitive behaviours”. Some examples
are.

“Write an introduction about relaxation in the section (relaxation section) before reading the example
directly, to put the reader in context™ (FC2) (The importance of relaxing, Lesson 1, Module 3)

“Add more information to this section, it is incomplete™ (FC3) (Which of your activities can you
do today, Lesson 2, Module 3)

“The design could be presented through audio, videos or illustrations that facilitate the un-
derstanding and execution (relaxation exercise) of the person who will implement the activity”
(Expert 1) (Relaxation Exercises, Lesson 1, Module 3)

Most of the suggestions were made by formal caregivers and experts. Rewording the text/writing
and highlighting repeated information or the need for additional content or further explanation to
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certain sections were the most mentioned suggestions. The inclusion of visual and audio material
was also suggested in several sections, particularly by the experts’ group, which were counted under
the repeated information or add a content category. No records regarding the structure of modules
and lessons were mentioned, for this reason, it was kept in line with the generic version of the
programme (see Table 3).

For all the modules, repeated information and the need for additional content was the most
prominent suggestion. Module 2 received the most comments. For Modules 4 and 5, no comments
were recorded from informal caregivers.

Co-design

Three sessions were performed from April to May 2022. Suggestions from the sessions were
collected and are presented in Table 4.

Experts, people living with dementia and caregivers suggested to include the ability to change the
colours and font, allowing the users to select the best combination to their own preferences. They
mentioned that a standard black and white combination might not be the best selection for everyone.
Additionally, they considered that information can be offered in video format besides the written
material or just video instead of text, as some carers mentioned to prefer videos over reading.
Similarly, the experts and the rural area group considered, as an added value, if the information can
be accessed also by audio.

Additional recommended features were the possibility to exchange feedback with health care
professionals or a peer support group, to leave satisfaction comments regarding the use and content
of'the online platform, and to make it available for multiple platforms (e.g., mobile, tablet, laptop) as
it was difficult to navigate in other devices other than a laptop. Also, experts considered important to
keep the slide format presentation of the generic version instead of the continuous text to avoid an
overload presentation of information.

Two recommendations, one from the experts and the other one from the EWGPWD, were
considered as relevant for future implementations due to other technological requirements or
because it depends particularly on the region it will be implemented. The use of a personal link,
instead of username and password, could facilitate the access to the content and avoid difficulties
remembering the required information. In terms of making the platform accessible in community
facilities (e.g.. libraries, hall) it came as suggestion for those lacking access to technological devices
or Wi-Fi, which can be implemented according to each community.

iSupport-Sp online platform

Considering the previous results, we came up with the iSupport Spanish online version (iSupport-
Sp). The platform is provided by a Learning Management System which allows creating and
integrating course materials, articulate learning goals, align content and assessments, get users
feedback, and track studying progress to make it easier for the learner and facilitator. It also in-
corporates dashboards to track users’ progress. Therefore, it can then report on key items such as
completion rates, attendance data and success likelihood. Utilizing these metrics can help facilitators
better understand gaps in user knowledge.

iSupport-Sp is carried out via the consumption of text in slideshows format with customized
activities in the form of a variety of different question types such as: one/multi-line answer;
multiple choice answer; ordering; free text; matching: essay; true or false/yes or no: fill in the
gaps; and agreement scale; and it also includes links to videos for better understand the content
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Table 3. Modules and lessons of iSupport-Sp (in Spanish).

Modules
Lessons Introduccidn  Ser un cuidador Cuidindome Proporcionando Afrontar los
ala cuidado diario cambios
demencia conductuales
Introduccion  El viaje juntos  Reducir el estrés en Comer y beber - Introduccién a los
ala la vida cotidiana comidas mas cambios
demencia agradables conductuales
Mejorando la Hacer tiempo para Comer y beber - Pérdida de memoria
comunicacion  actividades prevenir problemas
placenteras de salud
Apoyo en la Pensar de forma Cuidados en el bafio y Agresién
toma de diferente de la incontinencia
decisiones
Involucrando Cuidado personal Depresion, ansiedad
a otros y apatia
Un dia agradable Dificultad para
dormir
Delirios y

alucinaciones
Comportamiento
repetitivo/
estereotipado
Perderse dando un
paseo
Cambios en la
capacidad de
razonamiento
Cémo ponerlo todo
en orden...

of the courses. Thanks to the availability of these resources, it facilitates a self-paced learning
process.

iSupport-Sp was developed in WordPress using the online training plugin LearnDash and the
Enfold theme. It is hosted in a cloud system (isupport.bluece.eu) following a software as a service
model. All data is stored by the facilitator’s own resources and accessed by users through the internet
connection. It can be accessed via most electronic devices including a computer, laptop, tablet, or
smartphone, making it a versatile and easy way for users to learn wherever they are. iSupport-Sp is
available upon request to the authors as it will be under study for its feasibility and usability.

Discussion

As an attempt to offer a support service alternative for informal caregivers of people living with dementia
in remote rural areas in Spain, this project aimed to present the cultural adaptation of the iSupport training
and support programme for carers of people living with dementia for the region of Castilla y Leon, Spain.
Additionally, it describes the co-design process of the online iSupport platform with people living with
dementia, informal carers, and people from the target rural region.
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Table 4. Summary of suggestions made during the Co-design step.

Group
Rural

Suggestions EWGPWD DISTINCT area
Access to the information by audio b b
Feedback from health care professionals or peer support groups
A section for satisfaction comments 2
Letter size/Background colours ? 2

a a

Include images and videos next to the text

Slide format (similar to the generic version)

Multiplatform format

A personal link to access the platform instead of a username and password

Easy language/Avoid technical words

Make it available in public spaces for those without access to wifi or
technological devices, e.g. community libraries, town hall

*represent the suggestions included in the platform.
are suggestions that are planned to be included.
“are considered as recommendations.

A total 0f 435 suggestions for modification were done by the experts on cognitive impairment and
dementia and the formal and informal caregivers, who provided approximately 5% of all remarks.
Most of the adjustments were associated to a) repeated information (e.g., repetitive vocabulary
throughout the text) or the need to add more content to introduce some sections, and the lack of
information for specific topics; and b) the need for rephrasing the text or the writing to adjust it to the
cultural context. Other considerations were related to grammatical or punctuation mark errors and the
use of erroneous terminology (e.g., exact translation needed to be modified to a more common term to
the culture). Not all suggestions could be added to the final adapted version because some of them
would change the text meaning or add more information that differs from the original version. For this
reason, it was necessary to filter the suggestions, especially those identified under the code “Repeated
information or add content”. Nonetheless, we consider it important to report all suggestions as this
could be relevant for further development and improvement of the iSupport lessons and modules.

Similar remarks were provided in previous adaptations to Greek, Portuguese, Chinese-Australian
and the Indian culture (Baruah etal., 2021; Efthymiouetal., 2022; Telesetal., 2021; Xiaoetal., 2022).
Changes associated with definitions, semantic and conceptual expressions, cultural adaptation of
caregivers’ scenarios, resources according to the local context (e.g., link to local institutions and
websites), characters with common names according to the culture, clarity and precision of concepts
and titles, and additional content regarding severe stages of dementia and more scenarios for the
behavioural disorders sections, are some of the remarks identified across the previous studies that
might account for all (future) adaptations. Even when the implementation is done in the same language
(e.g., the English generic version to Indian culture, or the Spanish generic version to Spain culture), it
has been recognized the need for several modifications on this regard (Baruah et al., 2021).

Even though WHO provides an adaptation guideline (WHO, 2019b), the adaptation processes
have differed slightly between India, Portugal, Greece, Chinese-Australians and the one reported in
here (Spain). According to the literature, the Greek and Chinese version (Efthymiou et al., 2022;
Xiao et al., 2022) and our adaptation process have followed the recommended step of conducting
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two focus groups, one with informal caregivers and one with health or social care professionals
caring for people living with dementia. This step aims to review the translated and adapted first
attempt to obtain a better result according to the local context. For the Indian version, they performed
face to face interviews and an online test run with caregivers (feedback was sent to the research team
through emails) (Baruah et al., 2021) and in Portugal, this step was performed only by a group of
experts on ageing, dementia and psychosocial and/or psychological support for informal caregivers
of people living with dementia (Teles et al., 2021). These slight diversion between the adaptation
processes is something to consider for better results on the new adapted versions. The differences
might not be relevant in terms of the core components of the iSupport generic version. However,
they might have an impact on the adequate process to obtain an appropriate local version. For
example, the absence of either a focus group of local informal caregivers or health and social care
professionals could omit the view from the important stakeholders to whom the intervention is
addressed, that could improve the cultural adaptation and make the content of the iSupport more
valuable for the target users. This limitation was already mentioned by Teles et al. (2021) as they lack
from the informal caregivers’ perspective during the review of the first cultural adapted attempt of
the Portuguese version.

Consequently, for providing a more standardized version of the iSupport across countries, aiming
to perform a cross-cultural study on its efficacy and effectiveness on several outcomes of informal
caregivers, it is important to follow the adaptation guide provided by WHO. Nonetheless, the
counterpart of this suggestion is the lack of flexibility if one of the steps is not feasible in a specific
region because of lack of resources or cultural reasons. In this project, for example, the repre-
sentation of male informal caregivers did not follow the recommendation of the Guide (50/50 male
to female ratio) as the care responsibility mainly falls on women according to the context of
carcgivers in Spain (Pérez Diaz ct al., 2020).

Regarding the co-design of the online iSupport platform for Spain, several recommendations not
included in the generic version were exposed (Table 4). Some of them are aligned to the suggestions
proposed by the focus groups in the Greek and Chinese-Australians version, such as a preference for
interactive versions that include videos and a forum to receive feedback from health care pro-
fessionals or a peer support group (Efthymiou et al., 2022; Xiao et al., 2022) or for satisfaction
comments (according to our results), changes to the navigation style, which associates to our
recommendation on keeping a slide format style to present the content instead of scrolling down the
text (Efthymiou et al., 2022), the possibility to develop an alternative audio format, or facilitating the
access to the platform by using voice recognition or key words search (Xiao et al., 2022), similar to
our suggestion of using a personal link without the need of a password. No other recommendations
were identified in other studies regarding the design of the platform.

The iSupport-Sp introduced by this project is provided via e-learning which has numerous
advantages in terms of enhancing the health care service provision and enabling remote areas to
access them, as otherwise it would be needed to incurred in travel costs or leave aside, in this case,
caregiver responsibilities (Klimova et al., 2019; Ritterband & Tate, 2009). Also, they have shown to
be cost-effective in comparison to other modalities (Dickinson et al., 2017; Mitchell, 2011) and they
have the potential to offer multimedia information delivery (e.g., videos and links to access relevant
websites), which has been considered relevant to potentiate learning and making more engaging
content (Ruiz et al., 2006).

These advantages are especially beneficial for informal caregivers as often they are limited and
restricted in time, cannot leave caregiver responsibilities or undertake other several daily duties such
as employment, caring for other family members (e.g., children) or housework (Serafini etal., 2007).
The only requirement is an internet connection to be able to access iSupport learning materials

126



12 Dementia 0(0)

through a web browser and in a slide-based format at any place and time removing the geographical
obstacles often associated with traditional classrooms and education.

Despite of these benefits, we are also aware of some limitations that must be considered for future
versions. The most effective interventions in supporting caregivers consist of multiple components,
such as cognitive behavioural therapy and relaxation strategies, educational resources, online peer
support groups, and also sessions with person tailored elements (e.g.. telephone contact) (Naunton
Morgan ct al., 2022) and interaction with health professionals (Sitges-Macia et al., 2021). This
mixture of interventions and methods delivery seems to be a key for better results, however, the
iSupport-Sp is lacking elements such as online peer support, contact with health care and more
personal elements. These considerations should be taking into account to incorporate in future
adapted versions of the 1Support.

Strengths, limitations, and further research

The strength of this project relies on the diverse populations included during the different stages
which enriches the suggestions and recommendations either for the cultural adaptation or the co-
design of the online platform. Along the process, the views, and insights from people living with
dementia, informal caregivers, health professionals, experts on cognitive impairment and dementia,
caregivers and residents from a rural population in Spain, and experts on novel technologies to
improve quality of life of people living with dementia and informal caregivers, were considered for
the final adapted version of the iSupport-Sp. We hope that this diversity of perspectives offers a more
feasible and user-friendly training and support programme to informal caregivers in Spain.

Regarding the population involved in the project, there are three remarks to notice. First, informal
caregivers were least represented in the cultural adaptation (n = 5). This underrepresentation may
have affected the inclusion of the perspectives of informal caregivers during the review of the first
translated and culturally adapted content. In fact, Table 2 shows that informal caregivers’ sug-
gestions were far fewer than the other stakeholder groups, leading to an imbalance between the
perspective of the three groups involved in this adaptation. Second, the same group was not
representative for a rural population, which is the main target group for this adaptation. Nonetheless,
the participants were residents of the region where this iSupport version has been adapted for. A rural
representation was involved in the co-design of the platform. Third, the representation of male
caregivers during the focus groups for the cultural adaptation was very limited (n = 1). However, this
is very much representative for the context of caregivers in Spain, where the care responsibility falls
mainly on women (Pérez Diaz et al., 2020).

The adaptation guide provided by WHO (2019b) includes an adaptation template to register all
suggestions and modifications that must been delivered once the process is finalized for a fidelity check by
the responsible of WHO. Despite the usefulness of these templates, it is difficult to manage and train
participants in the focus groups to register the feedback in the templates, while also checking the content of
the iSupport. For this reason, we provided a printed version of the iSupport and the templates, considering
that filling the registrations by hand might be easier for some subgroups than digitally. We assumed that
digitally filling the forms might especially burdensome for informal caregivers, and care professionals with
lower computer literacy. It is important to notice that by the time this project is published, a Spanish generic
version of the iSupport was developed by WHO (https:/www.campusvirtualsp.org/es/curso/isupport-
capacitacion-sobre-aptitudes-y-conocimientos-para-quienes-cuidan-de-personas-con). This version was
not used for this adaptation as was not available at the time this project started. Considering this, the whole
process of translation was required and the adaptation to the context of Spain, specifically for Castilla y
Leoén, is unique for the version presented in this project.
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The culturally adapted iSupport-Sp on the new online platform will be tested in a usability/
feasibility study with informal and formal and professional caregivers. Subsequently. a pilot study
with pre- post-test assessments will be executed. The results of this pre-experimental design will
serve the design of a future randomized controlled trial.

Conclusion

This study describes the Spanish cultural adaptation process of the online iSupport training and
support programme. A diverse group of stakeholders was involved in the adaptation and co-design
process, which impacts the quality of the adaptation to the local standards.

The cultural adaptations published in the literature in other countries and the one provided here
converge on the need for modification of words and expressions, information links to relevant
websites, characters’ names and adjustments of caregivers’ scenarios, and additional content is
recommended for some sections. Some deviations were identified from the methodologies advised
for the cultural adaptation. It is recommended to stick to the adaptation guideline provided by WHO
for a more standardized version of the iSupport across countries.

Relevant recommendations for the design of the online platform were identified. More interactive
sessions including videos and audio, a forum to receive feedback from health professionals, the
option to leave satisfaction comments, availability on multiple devices (e.g., tablet, laptop, mobile),
slide format for information presentation, and the option to change letter size and background
colours, were some of the suggestions recorded.

Further research should study the usability and feasibility, and efficacy and effectiveness of the
iSupport-Sp platform in informal caregivers.
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Six studies comprised this project, one of which is still underway, and the others are
described in the previous chapter. Each of the studies included its own discussion section in
their respective publication (see Chapter IV), for this reason, this section will focus on
discussing the results of the six studies in accordance with the general context of the whole

project and the objectives initially stated.

This project delved deeper into potential innovative and technological solutions to equip
healthcare systems with tools that could face the challenges associated to the ageing
population, particularly the complexity and diversity of older adult care, the rise on the
prevalence of people living with dementia and their caregivers, and the accessibility of the
rural population to healthcare services to face these challenges. To pursue this objective, it
intended to develop a proof of concept of a technological platform integrating several
innovative digital tools to remotely assess and monitor and offer health and wellness
coaching to older adults with dementia and cognitive impairment and their carers, and to
study its utilisation effects on physical health, mental and emotional well-being, activities of
daily living, social and cognitive functioning, and professional care use. This procedure
would be accompanied by the involvement of older adults with dementia and their carers in
the development and design of the platform, assessing their satisfaction, acceptability and
usability, the impact of the system in realistic settings, and to enable them to manage the

system autonomously in daily life.

If by “proof of concept™ it is considered an “evidence (usually deriving from an experiment
or pilot project) demonstrating that a design concept, business idea, etc., is feasible; a piece of
such evidence” (Oxford Dictionary) or a kind of research aiming to provide justification in
practice of the potential transferability of knowledge acquired through experimental testing
(Kendig, 2016), then this project partially accomplished its main purpose. The six studies and
their methodologies and objectives described in the previous chapters were aiming to study
innovative digital tools for health and wellness coaching of older adults with dementia and
cognitive impairment and their carers, however, their final results haven’t been yet integrated
in a single technological platform. Nonetheless, this project main outcomes can be considered

as the foundations required for the development of such technological platform.

As a first step, the need to identify reliable assessment and monitoring tools matching the
current older adult care needs and complexities was pinpoint. These complexities are

associated with comorbidities, polypharmacy, multiple treatments and interventions from
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different healthcare providers, uncoordinated care, the risk of developing functional and
cognitive impairment (Bernabei et al., 2008; Molinari-Ulate, Mahmoudi, Franco-Martin, &
van der Roest, 2022; WHO, 2015), and the prevalence of geriatric conditions associated with
chronic pain, frailty, urinary incontinence, and management of ongoing difficulties with
hearing, seeing, walking or activities of daily living (ADL) (WHO, 2018). According to this
panorama, the assessment and monitoring tools sought must be developed according to the
principles of the integrated care approach and must assess a wide range of health domains to
come up with an integrated profile of the older adult.

Reliable comprehensive assessments and
monitoring tools to support clinical decisions

Such kind of assessment tools can be found in CGAs, which have demonstrated evidence that
could help to face the complexity of older adult care by improving the communication and
clinical data transfer between healthcare settings and stakeholders to take more reliable
decisions on care planning and health policies, optimizing the quality of care (Chadwell,
2001; Common Road Map Steering Committee, 2015; Gray et al., 2009; WHO, 2019c).
However, due to the diversity of domains identified in the CGAs, it is important to consider
when making the decision on which CGA to use, those that are more specific on the areas
under assessed, as they are screening tools that could identify potential risk factors for
deterioration and take into account the complexity of older adult care (e.g., comorbidities,
polypharmacy, multiple treatments, etc.), which could improve clinical decision making and
personalized treatment and care plans (Bernabei et al., 2008; Molinari-Ulate, Mahmoudi, et
al., 2022; Scanlan, 2005; WHO, 2015). By gathering clearer information through well-
defined domains and warnings, clinicians could obtained more relevant clinical data to make
more reliable decisions (Molinari-Ulate, Mahmoudi, et al., 2022). It will also be possible to
develop and improve algorithms obtained from large databases, to incorporate automatic
learning that can extract and identify useful information to guide the development of clinical
decision models, facilitating the prognosis, diagnosis, and treatment planning, and optimizing
the quality of care by identifying unmet needs of older adult care (Dipnall, et al., 2016;
Goéngora et al., 2018).

From the CGA:s identified in the scientific literature, the interRAI LTCF and interRAI HC
were considered to have better psychometric characteristics and to have been studied under
higher quality methodologies than their peer CGAs (Molinari-Ulate, Mahmoudi, et al., 2022).
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However, it is important to be aware of their psychometric flaws associated to the domains of
mood, depression, oral health, risk of undernutrition, and urinary tract infection, as the
evidence did not support the validation of these items (Molinari-Ulate, Mahmoudi, et al.,
2022). Despite of this, the interRAI LTCF and interRAI HC are recommended to be used for
long-term care facilities and community care, respectively, as they have also demonstrated
their potential for predicting mortality, hospitalizations, admission, urinary infections, and
detecting cognitive problems, falls, and nutritional risk factors (Molinari-Ulate, Mahmoudi, et
al., 2022). For instance, these CGAs were the selected assessment and monitoring tools to be
included in the targeted technological platform and were translated an adapted to the Spanish
healthcare context (Supplementary Material #7).

DHTs to support the healthcare workforce in
reaching the full capacity of CGAs

To reach the full capacity of the CGAs, it is necessary to employ DHTSs that could assist on
been more reliable at the completion of the items (due to the length of these assessments) and
to distribute the workload of this completion between several healthcare professionals, and
then support in the data management and data analysis. However, the lack of scientific
literature reporting on DHTSs supporting these assessment tools (Molinari-Ulate, Mahmoudi,
Parra-Vidales, Mufioz-Sanchez, Martin, & van der Roest, in press), can put at risk the
reliability of the outcomes obtained from the CGAs, the usability and implementation of
these assessment tools in the healthcare services, and their acceptability by the healthcare
workforce. In fact, this lack of evidence has been associated with poorly designed systems
that could threaten the safety of patients and contributing to users’ burnout and low morale
(Committee on Patient Safety and Health Information Technology, Institue of Medicine,
2011; Kroth et al., 2019; Sheikh et al., 2021), leading to concerns regarding decision-making,
quality of care, interventions and care planning, as these are supported by the assessments’

results (Vanneste, De Almeida Mello, Macq, Van Audenhove, & Declercq, 2015).

To reinforced the usability, effectiveness, and implementation of DHTs in healthcare settings,
the following features were identified: a) utilization of a safe data storage warehouse, such as
clouds; b) inclusion of automatic alerts, notifications, or a continuous check for item
completion; c) access allowance for multiple health care professionals on individual
assessments, avoiding to rely on one professional to complete the assessment but using the

expertise of each team member; d) provisioning of individualized profile reports of needs and
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risks, and personalised care plans; and d) automatic calculation of the composite outcomes
and scales. Additionally, assuring the security and privacy of the data and improving the
exchange of information between healthcare organisations have been also targeted as major
priorities for enhancing the implementation of DHTSs in healthcare systems (Sheikh et al.,
2021).

Some important barriers identified that could affect the implementation of these DHTSs in care
practice were a) technical difficulties using the software; b) length of the assessments; c)
inconsistent network connectivity; d) carrying around the hardware, mainly laptops; e) need
of ongoing training to perform the assessment correctly; and f) the lack of staff knowledge
regarding the information collected and its purpose (Duyver, Van Houdt, De Lepeleire, Dory,
& Degryse, 2010; Smith, Whiddett, & Hunter, 2013). However, current technologies can be
implemented to overcome these complexities; for example, multiple and novel wearable and
lighter devices are now available in the market that can be carried around instead of laptops;
network connectivity has and is progressively improving in terms of service coverage, speed,
and consistency; novel software and apps might be able to perform offline assessments;
technology can support multiple access for data entry and breakdown long assessment
instruments facilitating a more efficient and multidisciplinary administration; and guidelines
and recommendations on the assessment and development of DHTs have been developed
(Droes et al., 2020; 1SO, 2021; WHO, 2019c). Nonetheless, other barriers such as the training
of health professionals on the assessments and staff knowledge regarding the purpose of the
data collected are not technology related and need to be addressed. To avoid these specific
problems, it will be necessary to invest in data science, quality improvement and health
informatics training for the healthcare workforce, and to incorporate data scientists and
clinical informaticists in the clinical teams (Sheikh et al., 2021). Also, by engaging the
healthcare professionals and the patients in the design and development, research and
implementation process of the DHTS, leading to more engaging and user-friendly systems
aligned to the stakeholders’ needs (Thabrew, Fleming, Hetrick, & Merry, 2018) and to
identify early amendments, reducing the costs of the systems (Kushniruk, Hall, Baylis,
Borycki, & Kannry, 2019; Sheikh et al., 2021).

Considering both, the features reinforcing the usability, effectiveness and implementation of
DHTs and the identified barriers that prevent it, the last recommendation associated to the
engagement of the stakeholders and the patients in the design, development, research, and
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implementation process to develop more engaging and user-friendly systems, became more
relevant for this project. For this reason, it was necessary to study how to involve the
potential users in the design and development of the targeted technological platform during a
particular situation that changed the world, the COVID-19 pandemic.

Digital involvement of the patients and the public
under the COVID-19 pandemic circumstances

Three months after this project started (December 2019), the World Health Organization
declared in March 2020 the COVID-19 pandemic, challenging any kind of human activity,
including the involvement of patients and the public in research mainly because of social
distancing, lockdowns, and other reduced physical contact restrictions (NHS, 2021).
Therefore, quick responses and adjustments were needed, increasing the use of Information
and Communication Technologies (ICT) (Cadel et al., 2021; Johnson, 2020). Additionally,
the target population of this project are PLwD and their carers living in rural areas, some of
them located in remote areas, so the possibility of involving them in the development process
may involve offering them remotely digital participation. For this reason, it was required to
study how to perform digital PPI.

Previous literature on conducting e-PPI highlighted several challenges that differ from those
found in face-to-face meetings such as: a) less spontaneous interactions between the
individuals (e.g., more direction from the meeting chairs, breaks taken individually), b) lack
of non-verbal cues (e.g., difficult to observe nonverbal communication such as gestures), c)
difficulties in turn-taking (e.g., less spontaneous change of speaker), d) changes in the
meeting chair role (e.g., a more active and directive role), e) linguistic barriers (e.g., less
participation in discussions), or f) limited view of each participant’s face (Lampa,
Sonnentheil, Tokés, & Warner, 2021). Also, limitations of internet use as being impersonal,
expensive, or stressful, and alternatives such as weblogs not considered to be a replacement

for in-person meetings (Dogba et al., 2019), spotlight the importance of getting e-PPI right.

The development of the ‘E-nabling Digital Co-production’ Framework was a response to this
rapid transition to digital co-production, however, it is not exclusive to e-PPI as it was also
consider as a tool with the potential to examine how PPI is approached in different contexts
and conditions (Molinari-Ulate, Woodcock, et al., 2022). The framework also explores the

preferences and implications of different modalities of conducting PPI within the post-
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pandemic transition (Molinari-Ulate, Woodcock, et al., 2022). To the best of our knowledge,
this framework is the first one targeting the digitalization of PPI and to consider it as a part of
a blended approach (Molinari-Ulate, ReWoodcock, et al., 2022), as in a previous systematic
review reporting on 65 frameworks for supporting, evaluating, and reporting PPI, this was not
considered (Greenhalgh et al., 2019).

Regarding the challenges and approaches of e-PPI identified through the framework, some of
the challenges previously described by other studies were confirmed (Dogba et al., 2019;
Lampa et al., 2021). e-PPI was considered to act as a barrier for communication and social
interaction compared to experiences of meeting face-to-face (Molinari-Ulate, Woodcock, et
al., 2022). Nonetheless, it offers an opportunity to re-evaluate the importance of meeting
etiquette and communication styles which might provide a way into conversations for those
who are less confident (Molinari-Ulate, Woodcock, et al., 2022). Also, e-PPI was considered
in one respect as a barrier in terms of the diversity and inclusion of the PPI groups if the same
members are always attending the sessions, however, it was also mentioned that the virtuality
could offer the opportunity to include others who have not engaged in PPI before (Molinari-
Ulate, Woodcock, et al., 2022).

Therefore, e-PPI has a variety of pros and cons that must be evaluated as part of a context
specific and coproduced response, to find the right solutions. For example, within the
dementia context, e-PPI offers carers the capacity to attend more meetings but simultaneously
they may lose time away care responsibility, also they might be excluding those living alone
or needing more support, and potentially more challenging to distinguish impacts that having
a caregiver present may have on the level of participation of the person they are supporting
(Molinari-Ulate, Woodcock, et al., 2022). For those with cognitive impairment, enabling
them to take part is a more specific concern, as the facilitators must be mindful of the
participants’ cognitive abilities to remember joining instructions, consider their levels of
attention and concentration, or provision of explicit cues to the speaker (Molinari-Ulate,
Woodcock, et al., 2022). These special characteristics of this specific context may lead to the
need for specialised training for facilitators, having additional supporters in the meeting, or

other relevant potential solutions.
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As an attempt to improve the implementation of e-PPI, several recommendations were
identified by using the ‘E-nabling Digital Co-production’ Framework which were aligned to

those suggested previously by Lampa et al. (2021) (see Figure 6).

Resources

+ Virtual platforms should
be consideredas part of
the toolkit to perform
PPI.

+ More familiarity and time
using technology might
improve usability with the
platforms.

+ Other options could be
saocial media, telephone
or websites, however,
control on who is
participating might be

* Smaller groups could
improve communication
as less people show on
screenand there are less
people talking.

+ Individual sessions or
smaller groups might
help with attention
wandering and make
people feel more
comfortable.

+ Bringing ideas or
activities (ice-breakers)to

+» Organisers need to make

sure additional resources
are built into the PPI
supportand are
budgeted for (e.g.,
technical support staff,
additional reimbursement
to recompense costs
incurred through online
working).

+ Split sessions might be

useful. E.g., have a short
onboarding sessicn for
new participants and then

* Provide the opporunity to
decide between face-to-
face, virtual meetings, or
hybrid option, when
possible. Do not make
assumptions about the
group members'
preferences.

+ Considerthe
configuration of the group
(e.g., history of the group,
location, health
conditions, etc.) when
deciding which platform

follow-on with the actual to use.

lost. prompt participation and PP session.

group cohesion.
+» Follow-up around

welfare.

+ A hybrid option was
consideredas a
possibility. People meet
face-to-face but could
allow other to join
remotely.

Face-to-face training
sessions could help
participants learn how
to use platform.

Figure 6. Tips to improve e-PPIl meetings

Adaptation of evidence-based interventions to
deliver integrated care

The lessons learned from the digital engagement of the stakeholders and patients, were
necessary to move to the next and final steps of the project. Due to the lack of resources in
healthcare systems to address the challenges associated with dementia, such as insufficient
healthcare workforce trained, lack of dementia knowledge and lack of funding for long-term
care (Fam, Mahendran, & Kua, 2019; Prince et al., 2008; Richly et al., 2019), and the
changing role of caregiving because of the reduction of young population and a more active
role of women in the workplace (Fam et al., 2019; Prina, Mayston, Wu, & Prince, 2019;
Prince et al., 2008), there is a growing need for socio-community programs that take into
account the local resources in search of more sustainable and effective interventions (Fam et
al., 2019; Prina et al., 2019; Prince et al., 2008).

The Meeting Centres Support Programme in Spanish Speaking
countries

Such socio-community program could be the MCSP, which has demonstrated to be an

intervention with greater socio-community integration and a better cost-benefit ratio,

140



improving the quality of life and the mental health of PLwD and their carers (Brooker et al.,
2018; Droes, Breebaart, et al., 2004; Droes, Meiland, et al., 2004; Henderson et al., 2021;
Mangiaracina et al., 2017). However, these results and its implementation have been
successfully demonstrated in non-Spanish Speaking European countries, such as The

Netherlands, United Kingdom, Poland and Italy.

Therefore, stakeholders from Spain and Ecuador were interviewed online to identify the
facilitators and barriers of the implementation of the MCSP in two regions, Zamora and
Cotacachi, respectively. The facilitators and barriers identified differed according to the
cultural context, the access to training resources and the geographic distribution of these
populations (Molinari-Ulate, Vallejos, van der Roest, Franco-Martin, & Drées, under
review). Also, some of the facilitators and barriers differed from the ones identified in non-
Spanish speaking countries. For example, the access to rural areas and the need for
transportation were identified as the main barriers to implement this programme in the
Spanish-speaking countries (Molinari-Ulate, Vallejos, under review). Other barriers were
identified that were not evident in previous research (Mangiaracina et al., 2017; Meiland et
al., 2005). In Ecuador, the administrative process to create collaborations or obtain funding
was considered as a possible barrier because it could slow down the process (Molinari-Ulate,
Vallejos, et al., under review). In Spain, the program was perceived as an additional burden
as it was not fully adjusted to the needs of informal caregivers, who expected a traditional
day care centre methodology (Molinari-Ulate, Vallejos, et al., under review).

Additionally, in Ecuador, the enthusiasm of all parties involved, including project promoters,
was identified as a facilitator as in other studies in Europe (Mangiaracina et al., 2017,
Meiland et al., 2005), and similarly to the UK and Poland (Mangiaracina et al., 2017), in
Ecuador the coordination between social welfare and health organizations or departments to
obtain funding and create collaborations was highlighted as a barrier. The latter arises
because the MCSP pertains to both areas, so it could benefit from support from both sectors
(Meiland et al., 2004). Also, contrary to the perception of Ecuador and other Northern
European countries, the availability of staff and volunteers trained and skilled in MCSP and
finding a sufficient number of participants were identified as facilitators in Spain
(Mangiaracina et al., 2017; Meiland et al., 2005).

This shows the need to develop strategic adaptation plans for the implementation of socio-
community programs, such as the MCSP, taking into account the cultural contexts and
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geographic distributions of the regions of interest. It is recommended that this adaption
includes the socio-cultural adaptation of training materials, in addition to the development of
actions to overcome specific barriers, such as the development of resources to offer the
service remotely to provide access to rural populations (Molinari-Ulate, Vallejos, et al., under

review).

For example, due to lack of adapted training material identified as a barrier in this study, the
‘Guide to setting up Meeting Centres for people with dementia and their caregivers’ was
translated and adapted to Spanish, and thanks to the collaboration between the MeetingDem
network and the Institute of Biomedical Research of Salamanca (IBSAL), through a
subproject of the DISTINCT program, the course in Spanish for the Implementation of
Meeting Centers was developed, available free of charge and online at the following link

https://edyou.org/es/moocs/implementacion-de-centros-de-encuentro-para-personas-con-

demencia-y-sus-cuidadores (Supplementary Material #5). It is expected that this material

have an impact in the implementation of Meeting Centres in Spain and Latin America.

ISupport-Sp: an attempt to provide training and support for caregivers
of PLwD living in remote rural areas in Castilla y Ledn, Spain.

As a response to the rural barrier identified in the implementation of the MCSP and
considering the sociodemographic situation of the ‘Emptied Spain’, the final step of the
project targeted how to deliver remotely and accessible healthcare services for PLwD and
their caregivers living in remote rural areas. Due to the financial and time constraints of this

project, the focus was solely on developing an intervention for caregivers of PLwD.

As an attempt to reach the caregivers of PLwD living in remote rural areas of Castillay Leon,
Spain, and to provide them with a support service alternative for training and support, the
iISupport-Sp was developed. This training and support program is based on its original
version developed by the WHO, and it includes the same five modules and number of
lessons, with the difference that includes several modifications suggested during the cultural
adaptation according to the Spanish context of Castilla'y Ledn, and the recommendations
identified during the co-design process of the online platform (Molinari-Ulate et al., 2023).

The iSupport-Sp includes similar changes and recommendations to those identified in
previous cultural adaptions (Baruah, Loganathan, et al., 2021; Efthymiou et al., 2022; Teles
etal., 2021; Xiao, Ye, et al., 2022). For example, changes associated with definitions,
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semantic and conceptual expressions, cultural adaptation of caregivers’ scenarios, resources
according to the local context (e.g., link to local institutions and websites), characters with
common names according to the culture, clarity and precision of concepts and titles.
However, not all suggestions were added to the final adapted version because some of them
would change the text meaning or add more information that differs from the original
version, especially those identified under the code “Repeated information or add content”.
Nonetheless, it was considered important to report all suggestions as this could be relevant
for further development and improvement of the iSupport lessons and modules, and to
support other future adaptations (Molinari-Ulate et al., 2023).

For providing more standardized versions of the iSupport across countries, it is important to
follow the adaptation guide provided by WHO. This will bring the opportunity to conduct
more reliable cross-cultural studies on its efficacy and effectiveness on informal caregivers.
Nonetheless, the counterpart of this suggestion is the lack of flexibility if one of the steps is
not feasible in a specific region because of lack of resources or cultural reasons (Molinari-
Ulate et al., 2023). For example, for the iSupport-Sp adaptation, the representation of male
informal caregivers did not follow the recommendation of the Guide (50/50 male to female
ratio) as the care responsibility mainly falls on women, which represents the context of

caregivers in Spain (Pérez Diaz et al., 2020).

Regarding the co-design of the online iSupport-Sp platform, several recommendations were
included, aligned to the suggestions identified in the Greek and Chinese-Australians version.
A preference for interactive versions that include videos and a forum to receive feedback
from healthcare professionals or a peer support group (Efthymiou et al., 2022; Xiao, Ye, et
al., 2022) or for satisfaction comments (Molinari-Ulate et al., 2023), changes to the
navigation style, such as keeping a slide format style to present the content instead of
scrolling down the text (Efthymiou et al., 2022; Molinari-Ulate et al., 2023), the possibility to
develop an alternative audio format (Molinari-Ulate et al., 2023), or facilitating the access to
the platform by using voice recognition or key words search (Xiao, Ye, et al., 2022) or by
using a personal link without the need of a password (Molinari-Ulate et al., 2023).

The iSupport-Sp online platform is provided via e-learning as it aims to enhance the
healthcare service provision and to enable remote areas to access its content and resources,
otherwise, these remote populations would incurred in travel costs or leave aside caregiver

responsibilities to access these resources (Klimova, Valis, Kuca, & Masopust, 2019;
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Ritterband & Tate, 2009). E-learning tools have demonstrated to be cost-effective compare to
other modalities (Dickinson et al., 2017; Mitchell, 2011) and to have the potential of
delivering multimedia information, which has been considered relevant to offer more
engaging content and to potentiate learning (Ruiz, Mintzer, & Leipzig, 2006). The only
requirement to access the iSupport-Sp is to have internet connection, then, its learning
materials could be accessed at any place and time removing any geographical obstacles and
the limitation associated to the caregiving role, such as restricted time or undertake daily
duties such as employment, caring for other family members or housework (Serafini,
Damianakis, & Marziali, 2007).

Despite of these benefits and all the recommendations identified during the co-design
process, the current iSupport-Sp has several limitations that needs to be improve in future
versions. According to the scientific literature, the most effective interventions in supporting
caregivers consist of multiple components, such as cognitive behavioural therapy (CBT) and
relaxation strategies, educational resources, online peer support groups, and sessions with
person tailored elements (e.g., telephone contact) (Naunton Morgan, Windle, Sharp, &
Lamers, 2022) and interaction with healthcare professionals (Sitges-Macié, Bonete-Lépez,
Sanchez-Cabaco, & Oltra-Cucarella, 2021). The iSupport-Sp current version includes the
multiple component therapeutic features (e.g., CBT, relaxation, problem-solving, etc.),
however, it lacks from elements such as online peer support, contact with healthcare
professionals and more person tailored elements (Molinari-Ulate et al., 2023).

There is no evidence on the efficacy and effectiveness of the use of the iSupport on any
caregivers’ outcomes (e.g., caregiver burden, dementia knowledge, mental health). However,
several randomized controlled trials are being conducted to identify its potential as a
caregivers’ intervention (Baruah, Varghese, et al., 2021; Nguyen et al., 2021; Teles, Ferreira,
Seeher, Fréel, & Paul, 2020; Xiao, Wang, et al., 2022). The iSupport-Sp is currently being
under study for its usability and user-friendliness, additionally, a pilot efficacy study is
underway to identify preliminary data of its impact on caregiver burden and dementia
knowledge level of caregivers of PLwD.

In summary...

By putting together all the results obtained in this project, it becomes clear that it is
potentially feasible to develop a technological platform for health and wellness coaching of

older adults with dementia and mild cognitive impairment and their carers in rural areas. For
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the assessment and monitoring, the interRAI LTCF and HC were the selected CGAs to be
embedded in the platform, demonstrating high psychometric standards and potential for
predicting mortality, hospitalizations, admissions, urinary infections and cognitive, falls, and
nutritional risk factors, and also provide the clinicians with warnings and personalized care
plans (Molinari-Ulate, Mahmoudi, et al., 2022). Additionally, they were translated and
adapted according to the Spanish healthcare context. However, to take advantage of its full
potential, they must be supported by a DHT that could produce automatic alerts and
notifications, allowing multiple healthcare professionals to be involved in the assessment, and
providing them with individualized profile reports of needs and risks and care plans
(Molinari-Ulate, Mahmoudi, et al., in press). These features should be part of the targeted
technological platform. Once the clinicians received the clinical data of warnings and
personalized care needs in a simple and user-friendly manner (e.g., graphical representation
of the person’s health profile and status), they could offer an immediate response through
digital and remote interventions that must be integrated in the technological platform.
According to what it has been identified in this project, difficulties on accessing rural
populations is a barrier to implement socio-community programmes such as the MCSP
(Molinari-Ulate, Vallejos, et al., under review). The technological platform must include a
remote access modality to some of the activities perform in the Meeting Centres, making
them available to the rural populations through telepresence, facilitating the potential user
with the same activities that are performed in-person and in real-time. Also, family members
and caregivers could be supported through e-learning technologies, such as the iSupport-Sp,
without requiring moving to physical facilities and leaving their caregivers’ responsibilities
(Molinari-Ulate et al., 2023). However, to potentiate the implementation and usability of the
technological platform, it must be developed according to the stakeholders’ needs. To do this,
the development should integrate co-design and co-development sessions through Patient and
Public Involvement, including the lessons learned from performing digital PPI as it might be
the key to involve people living in remote rural areas (Molinari-Ulate, Woodcock, et al.,
2022; Thabrew et al., 2018).

To make this technological platform feasible and possible, additional to all the work done in
this project, it is still needed to integrate and prove several novel technologies that could
facilitate all the technological requirements. To remotely assess and monitor, several devices
must be installed in the potential users houses such as wearable technologies, monitoring

devices, smart houses, social robots, and telepresence technologies. Then, the data obtained
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from the devices should help on filling the CGAs information and should be cross validated
with the data obtained from the healthcare professionals. This will produce a big amount of
data that could support the improvement and development of algorithms that could be used to
incorporate automatic learning to extract and identify useful clinical information through
machine learning and Al (Dipnall et al., 2016; Gongora et al., 2018; Sheikh et al., 2021). This
could guide the development of decision models for medical and care procedures, such as
prognosis, diagnosis, and treatment planning, optimizing personalized treatments and
improving evidence-based decisions making among clinicians and scientists, identifying the
causes of unmet care of older adults and more effective treatment approaches (Gongora et al.,
2018). Then, according to the personalized care treatment plans, several remote interventions
integrated in the platform could be offer to the healthcare professionals and potential users
such as caregivers, older adults, and PLwD.

Strengths, limitations, and future research

Each study describes its own strengths and limitations in their respective publications (see
Chapter V). In this section, the strengths and limitations of the entire project are described,

and some recommendations to continue this line of research are also provided.

The strength of this project relies mainly in two specific rationales: multidisciplinarity and
the engagement of the patients and the public. Throughout the entire process, these two
rationales are very well reflected and were the main pillars on which the basis of this project
was built. First, a wide range of disciplines were involved during the different studies, from
healthcare professionals (e.g., psychiatrists, gerontologists, psychologists,
neuropsychologists, nurses), social workers, occupational therapists, administrative staff, to
engineering professionals (e.g., computer engineers, telecommunication engineers, industrial
engineers). The diversity of opinions, methodologies, and knowledge coming from all these
disciplines, made it possible to cover the vast majority of aspects of a subject as complex and
diverse as Digital Health and older adult care. When delving deeper into this topic, the
importance and necessity of multidisciplinary work becomes much more evident, since no
professional or discipline has the knowledge and skills to be able to develop this type of
initiatives. For this reason, it becomes clearer the need to address the complexity of older
adult care and dementia care from an integral and holistic perspective, not only because of the
characteristics of the target population, but also because the solutions to face these challenges

can only be developed in a collective and interdisciplinary manner. Second, the engagement
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of the public, patients and any other stakeholders in the entire process since the development
to the implementation and continuation assessment of a new DHT, becomes crucial to
develop user-friendly systems that targets the real needs of the population of interest. Their
contributions are essential to avoid higher costs for technologies that are not used, outdated or
forgotten, and to really have an impact on the issues under discussion. As it was described in
the previous chapters, this project made an effort to involve different stakeholders during the
entire process, from PLwD and their carers, healthcare professionals, and researchers, to
politicians, PPI contributors and rural populations.

The main obstacle this project faced were the restrictions imposed because of the COVID-19
pandemic. This situation not only stopped and delayed any progress since the beginning (the
project started in December 2019) but also impeded the access to the main stakeholders of the
project: older adults, PLwD, caregivers of PLwD, and healthcare professionals. All these
populations were the most restricted to have any face-to-face contact due to their
vulnerability if getting infected. To face this situation, the whole research plan needed to be
restructure and adapted, and the progress was done according to the uncertainty of the
pandemic evolution. As any other field during the lockdowns, the rapid transition to digital
working came with several challenges for which no preparation was done and whose answers
were given right on the spot. For this project, the first face-to-face meeting with the target

population started at the end of 2021, almost two years after the start in 2019.

Another relevant limitation was to depend on the development of the technology on the
technical side. The pace and challenges from developing a DHT from scratch are diverse and
range from technical difficulties such as the availability of the technological devices,
software, internet access and connection, or details on the programming, to accessing the
target population to get feedback on the technology, adapt the materials to cultural context of
interest, or getting the funding for the maintenance. It clearly reflects that time and patience

are needed while waiting for the first prototype.

Other obstacles that had to be faced were the lack of evidence-based material offer in the
Spanish language. This not only implies the translation of the content, but also its cultural
adaptation to the region in which it will be implemented. This requires devoting time to a
number of tasks that are not necessarily related to obtaining the scientific evidence of the
tools or interventions that want to be implemented. Apart from that, this study targeted people

living in rural areas, so the adaptation was not only necessary in terms of the culture, but also
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regarding the specific complexities of accessing these regions and how to deliver the adapted
interventions in such a way that it would not increase their costs and take time away from

their daily responsibilities.

To continue this line of research, either academic institutions, industry, and healthcare
systems, should integrate in their departments multidisciplinary groups including disciplines
such as engineering, healthcare professionals with expertise on the topic of interest, and the
target stakeholders for whom the developed technology is intended. This will provide an
environment enriched by different knowledge and perspectives and could speed out the
development of initiatives and prevent errors, saving potential costs. Also, this will increase
the chances to develop more user-friendly technologies that target the specific needs of those

for whom it is intended.

By considering the lessons learned and outcomes obtained from this study, future research
can take advantage of the information described in this project and integrate it with novel
technologies or already developed technological platforms to improve the healthcare services
for people living in remote rural areas. Nonetheless, it is still necessary to focus on studying
the feasibility, usability, efficacy and effectiveness of some of the tools elaborated for this

project, and if it is feasible and effective to deliver them remotely.
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Conclusions in English

This project described a series of steps necessary to create the foundations of a technological
platform for health and wellness coaching of older adults with dementia and cognitive
impairment and their carers. The studies comprised in the project aimed to contribute to the
search for solutions to face the challenges that come with the ageing population, particularly
the complexity of older adult care, the increase of people living with dementia and their
caregivers, and the poor accessibility of rural populations to access healthcare services to face

these challenges.

First, the timely detection of clinical problems, side effects or comorbidity is strategic for a
good quality care, so, it is highly relevant to considered reliable assessment tools with clear
and specific domains to support clinical decisions. This project recommends the use of the
interRAI LTCF and interRAI HC for long-term care facilities and community care,
respectively, as the scientific literature has evidence high standards in the studies validating
them, associated to the sample size, number of studies, instrument development trajectory,
validation in several countries, and availability in different care settings. Also, their validity
and reliability results have been improving since their initial versions, reaching high
standards for most of the domains assessed. Additionally, they have demonstrated potential
for predicting mortality, hospitalizations, admission, urinary infections, and detecting
cognitive problems, falls, and nutritional risk factors. Nonetheless, it is important to be aware
and raise the concern regarding their flaws in assessing aspects such as mood, depression,
oral health, risk of undernutrition, and urinary tract infection. Both the manual and form for
both CGAs have been translated and adapted to the Spanish context and are available upon

request to the author of this project.

Second, the evidence on the feasibility and usability, efficacy and effectiveness,
implementation outcomes, and technical features of DHTSs supporting the administration of
CGAs were identified, as they are necessary to reach the full capacity of the CGAs. The
scientific literature on this topic was scarce, describing limited information on the technical
features, required hardware, and lack of implementation studies of DHTs. On one side, the
barriers identified regarding their usability and feasibility were a) the availability and
accessibility to appropriate devices; b) inconsistency in network connectivity; c) technical

issues leading to inappropriate, inconsistent, and missing data; d) duration of the assessment;
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and e) lack of training and knowledge regarding the information collected and its purpose. On
the other side, the recommendations that might improve their usability and implementation
were a) the accessibility to the individual’s assessment by multiple health care professionals
and allowance to break down the sections according to the professional expertise to share the
assessments’ responsibility; b) the use of safe data storage, such as clouds; automatization of
a real-time calculation of the scales and outcomes with a graphical representation of the
person’s profile and health status; ¢) automatic alerts, notifications and continuous
monitoring for item completion; and d) provisioning of personalized care plans according to

the data collected.

Third, the digital engagement of stakeholders and patients on the design, development,
research and implementation, was studied to face the challenges caused by the COVID-19
pandemic on developing this research methodology and to engage people living in remote
rural areas. The ‘E-nabling Digital Co-production’ Framework was useful in advancing
understanding of the issues and opportunities regarding e-PPI. It was identified as a useful
tool for researchers, PPI coordinators and vitally public contributors to identify and discuss
pros and cons provided by e-PPI and blended and hybrid approaches. The two main
advantages identified from e-PPI were the removal of geographical constraints which is
useful to widen participation, and that it saves resources in terms of time saved on not
travelling to meetings, and facilitating arrangements associated to venues, catering, or other
coordination, such as transportation. The framework was also useful to identify several

recommendations to improve the implementation of e-PPI.

Four, the facilitators and barriers of implementing a socio-community care approach that has
demonstrated better cost-benefit ratio compared to other methodologies, the MCSP, were
identified. The main obstacles identified were the project funding and the coordination and
collaboration between institutions. Additionally, the difficulty to involve rural populations
and the need to access training materials and training for personnel were relevant topics for
the cultural context of Spain. Enthusiasm among stakeholders and interinstitutional
collaboration have been identified as key enablers. The need for an adapted implementation
process to the context of interest, and the development of actions to overcome specific
barriers, such as the development of tools to offer this care approach remotely to involve rural
populations, was considered as the major finding. As part of the results of this project, the
‘Guide to setting up Meeting Centres for people with dementia and their caregivers’ is
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available in Spanish, and the Spanish Course for the Implementation of Meeting Centres is

available at https://e4you.org/es/moocs/implementacion-de-centros-de-encuentro-para-

personas-con-demencia-y-sus-cuidadores.

Five, as an attempt to offer a support service alternative for caregivers of PLwD in remote
rural areas of Spain, the cultural adaptation of the iSupport training and support programme
for carers of PLwD was developed. The iSupport-Sp platform is provided via e-learning,
enhancing the health care service provision, and enabling remote areas to access it with the
only requirement of having access to internet connection. This will be especially beneficial
for caregivers often limited from their restricted time due to caregiver responsibilities and
other daily duties. Relevant recommendations for the design of the online platform were
identified, such as more interactive sessions including videos and audio, a forum to receive
feedback from health professionals, the option to leave satisfaction comments, availability on
multiple devices (e.g., tablet, laptop, mobile), slide format for information presentation, and
the option to change letter size and background colours, were some of the suggestions
recorded. The current iSupport-Sp has several limitations that needs to be improve in future
versions, as it lacks from elements such as online peer support, contact with healthcare
professionals and more person tailored elements. Currently, the iSupport-Sp usability and
user-experience, and its impact on dementia knowledge and caregiver burden, are being
currently studied to obtain some evidence of its efficacy and improve the service to target the
stakeholders’ needs. Through the following link it is possible to access the iSupport-Sp

usability and pilot study https://learning.bluece.eu/.

Lastly, by embedding the findings from these five steps and by including novel technologies
such as Al, robotics, wearable technologies, and monitoring devices, the idea of the
technological platform could be feasible. This integration of technologies is needed to guide
the development of decision models for medical and care procedures, such as prognosis,
diagnosis, and treatment planning, to optimize the development of personalized treatments
and improve decisions making among clinicians and scientists, to identify the unmet needs of
older adults and to offer more effective treatment approaches. Further projects can learn from
the lessons obtained in this project and could implement the initiatives described here, to
generate an impact on potential solutions for challenges currently faced by the ageing

population.
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Conclusions in Spanish/Conclusiones en Espariol

Este proyecto describi6 una serie de pasos necesarios para crear las bases de una plataforma
tecnoldgica para la capacitacion en salud y bienestar de los adultos mayores que viven con
demencia y deterioro cognitivo y sus cuidadores. Los estudios incluidos en el proyecto
pretendian contribuir a la busqueda de soluciones para hacer frente a los retos que plantea el
envejecimiento de la poblacién, en particular la complejidad de la atencion a los adultos
mayores, el aumento de las personas que viven con demencia y de sus cuidadores, y la escasa

accesibilidad de las poblaciones rurales a los servicios sanitarios para afrontar estos retos.

En primer lugar, la deteccion oportuna de problemas clinicos, efectos secundarios o
comorbilidad es estratégica para una atencion de buena calidad, por lo que es de gran
relevancia considerar herramientas de evaluacion confiables con dominios claros y
especificos para apoyar las decisiones clinicas. En este proyecto se recomienda el uso del
interRAI LTCF e interRAI HC para residencias de larga estancia y atencion domiciliaria,
respectivamente, ya que la literatura cientifica ha evidenciado altos estandares en los estudios
que los validan, asociados al tamafio de la muestra, niUmero de estudios, trayectoria de
desarrollo de los instrumentos, validacion en varios paises y disponibilidad en diferentes
entornos de atencion. Asimismo, sus resultados de validez y confiabilidad han ido mejorando
desde sus versiones iniciales, alcanzando altos estandares para la mayoria de los dominios
evaluados. Ademas, han demostrado potencial para predecir mortalidad, hospitalizaciones,
ingresos, infecciones urinarias y detectar problemas cognitivos, caidas y factores de riesgo
nutricional. No obstante, es importante ser conscientes y plantear la preocupacién sobre sus
defectos en la evaluacion de aspectos como el estado de animo, la depresion, la salud
bucodental, el riesgo de desnutricion y la infeccion urinaria. Tanto el manual como el
formulario de ambas EGI han sido traducidos y adaptados al contexto espafiol y estan

disponibles previa solicitud al autor de este proyecto.

En segundo lugar, se identificaron las pruebas sobre la viabilidad y la usabilidad, la eficacia 'y
la efectividad, los resultados de la implementacion y las caracteristicas técnicas de las TSD
que apoyan la administracion de EGI, ya que son necesarias para alcanzar la plena capacidad
de estas. La literatura cientifica sobre este tema es escasa con informacion limitada sobre las
caracteristicas técnicas, el hardware necesario y la falta de estudios de implementacion de las
TSD. Por un lado, las barreras identificadas en relacion con su usabilidad y viabilidad fueron
a) la disponibilidad y accesibilidad a los dispositivos apropiados; b) la inconsistencia en la
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conectividad de red; c) los problemas técnicos que conducen a datos inapropiados,
inconsistentes y faltantes; d) la duracion de la evaluacion; y e) la falta de formacion y
conocimiento sobre la informacién recogida y su propdsito. Por otro lado, las
recomendaciones que podrian mejorar su usabilidad e implementacién fueron a) la
accesibilidad a la evaluacion por parte de varios profesionales sanitarios y la posibilidad de
dividir las secciones segun la experiencia profesional para compartir la responsabilidad de las
evaluaciones; b) el uso de almacenamiento de datos seguro, como las nubes; la
automatizacion de un calculo en tiempo real de las escalas y los resultados con una
representacion grafica del perfil y el estado de salud de la persona; c) alertas automaticas,
notificaciones y supervision continua de la cumplimentacion de los items; y d) la provision de

planes de atencion personalizados segun los datos recopilados.

En tercer lugar, se estudid la participacion digital de las partes interesadas y los pacientes en
el disefio, el desarrollo, la investigacion y la aplicacion, para hacer frente a los retos causados
por la pandemia COVID-19 en el desarrollo de esta metodologia de investigacion y para
involucrar a las personas que viven en zonas rurales remotas. EI marco "E-nabling Digital
Co-production” resulto Gtil para avanzar en la comprensién de los problemas y oportunidades
relacionados con la e-PPI. Se considerd una herramienta util para que los investigadores, los
coordinadores de la PP1 y, sobre todo, los colaboradores publicos identificaran y debatieran
los pros y los contras de la PPI electronica y los enfoques mixtos e hibridos. Las dos
principales ventajas identificadas de la e-PPI fueron la eliminacion de las limitaciones
geograficas, lo que resulta Gtil para ampliar la participacion, y el ahorro de recursos en
términos de ahorro de tiempo al no tener que desplazarse a las reuniones, y la facilitacion de
los preparativos asociados a los lugares de reunion, el catering u otras coordinaciones, como
el transporte. EI marco también fue util para identificar varias recomendaciones para mejorar

la aplicacion del e-PPI.

En cuarto lugar, se identificaron los facilitadores y barreras de la aplicacion de un enfoque de
atencion sociocomunitaria que ha demostrado una mejor relacion coste-beneficio en
comparacion con otras metodologias, el MCSP. Los principales obstaculos identificados
fueron la financiacion del proyecto y la coordinacion y colaboracion entre instituciones.
Ademas, la dificultad para involucrar a las poblaciones rurales y la necesidad de acceder a
materiales de formacion y capacitacion del personal fueron temas relevantes para el contexto
cultural de Espafia. El entusiasmo de las partes interesadas y la colaboracion interinstitucional

se identificaron como elementos facilitadores clave. La necesidad de un proceso de
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implementacion adaptado al contexto de intereés, y el desarrollo de acciones para superar
barreras especificas, como el desarrollo de herramientas para ofrecer este enfoque asistencial
de forma remota para involucrar a las poblaciones rurales, fue considerada como el principal
hallazgo. Como parte de los resultados de este proyecto, la "Guia para la puesta en marcha de
Centros de Encuentro para personas con demencia y sus cuidadores™ esta disponible en
espafiol, y el Curso en Espariol para la Implementacion de Centros de Encuentro esta

disponible en https://edyou.org/es/moocs/implementacion-de-centros-de-encuentro-para-

personas-con-demencia-y-sus-cuidadores.

En quinto lugar, en un intento de ofrecer una alternativa de servicio de apoyo a los cuidadores
de personas que viven con demencia en zonas rurales remotas de Espafia, se desarrollé la
adaptacion cultural del programa de capacitacion y formacién iSupport para cuidadores de
personas que viven con demencia. La plataforma iSupport-Sp se proporciona a través de
aprendizaje en-linea, mejorando la prestacion de servicios de atencidn sanitaria, y
permitiendo que las zonas remotas puedan acceder a ella con el Unico requisito de tener
acceso a conexion a Internet. Esto sera especialmente beneficioso para los cuidadores, a
menudo limitados por su escaso tiempo debido a sus responsabilidades como cuidadores y
otras obligaciones diarias. Se identificaron recomendaciones relevantes para el disefio de la
plataforma en-linea, como sesiones mas interactivas que incluyan videos y audio, un foro
para recibir comentarios de los profesionales sanitarios, la opcion de dejar comentarios de
satisfaccion, disponibilidad en maltiples dispositivos (por ejemplo, tableta, ordenador
portéatil, movil), formato de diapositivas para la presentacion de la informacion y la opcion de
cambiar el tamario de letra y los colores de fondo, fueron algunas de las sugerencias
registradas. El iSupport-Sp actual tiene varias limitaciones que deben mejorarse en futuras
versiones, ya que carece de elementos como el apoyo en-linea entre pares, el contacto con
profesionales sanitarios y mas elementos adaptados a la persona. A través del siguiente enlace

es posible acceder al estudio piloto y de usabilidad de iSupport-Sp https://learning.bluece.eu/.

Por ultimo, integrando los resultados de estos cinco pasos e incluyendo tecnologias
novedosas como la IA, la robdtica, las tecnologias ponibles y los dispositivos de
monitorizacion, la idea de la plataforma tecnoldgica podria ser factible. Esta integracion de
tecnologias es necesaria para guiar el desarrollo de modelos de decision para procedimientos
médicos y asistenciales, como el prondstico, el diagnéstico y la planificacion del tratamiento,
para optimizar el desarrollo de tratamientos personalizados y mejorar la toma de decisiones

entre médicos y cientificos, para identificar las necesidades no cubiertas de los adultos
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mayores Yy para ofrecer enfoques de tratamiento mas eficaces. Otros proyectos pueden
aprender de las lecciones obtenidas en este y podrian poner en practica las iniciativas aqui
descritas, para generar un impacto en las posibles soluciones a los retos a los que se enfrenta

actualmente la poblacion que envejece.
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Al Artificial Intelligence

CGA: Comprehensive Geriatric Assessment

CBT: Cognitive Behavioural Therapy

DHT: Digital Health Technology

e-PPI: digital Patient and Public Involvement

ICT: Information and Communication Technologies
interRAI HC: interRAI Home Care

interRAI LTCF: interRAI Long Term Care Facilities
iISupport-Sp: iSupport Spanish Version

MCSP: Meeting Centres Support Programme
PLwD: People Living with Dementia

PPI: Patient and Public Involvement

WHO: World Health Organization
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Supplementary Material 1. Extended Spanish Summary/Resumen
Extendido en Espafiol

1. Introduccion

La transicion demografica hacia el envejecimiento de la poblacién esta planteando nuevos
desafios a las sociedades y los sistemas de salud publica (OMS, 2015), enfrentandolos a la
necesidad de nuevos ajustes y respuestas de todos los sectores (OMS, 2018). Los sistemas de
atencion sanitaria han estado enfrentando y luchando con el panorama ampliamente diverso y
complejo de la atencion del adulto mayor, principalmente asociado a comorbilidades,
polifarmacia, multiples tratamientos e intervenciones de diferentes proveedores de salud, y el
riesgo de desarrollar deterioro funcional y cognitivo, que tienen profundas implicaciones en
la calidad de vida y la capacidad de independencia y autonomia de la poblacion adulta mayor
(Roberto Bernabei, Francesco Landi, Graziano Onder, Rosa Liperoti, & Giovanni Gambassi,
2008; Molinari-Ulate, Mahmoudi, Franco-Martin, & van der Roest, 2022; OMS, 2015).

A medida que se produce el envejecimiento, la prevalencia de la demencia aumenta y se
duplica cada 5 afios después de las edades comprendidas entre 65 y 69 afios (Villarejo
Galende et al., 2021). Segun el Informe Mundial sobre el Alzheimer 2018, alrededor de 50
millones de personas viven con demencia en todo el mundo y se espera que se triplique hasta
alcanzar los 152 millones de personas en 2050 (Gauthier, Rosa-Neto, Morais, & Webster,
2021, Patterson, 2018). A medida que la enfermedad progresa, se espera un aumento de la
necesidad de supervision y cuidado personal de una persona con demencia (Alzheimer,
2016), lo que afecta a la salud y la calidad de vida de los cuidadores y repercute en su salud
financiera (Alzheimer, 2016; Casal Rodriguez, Rivera Castineira, & Currais Nunes, 2019;
Waligora, Bahouth, & Han, 2018). Se estima que alrededor del 80% de los cuidados son
proporcionados por cuidadores informales (por ejemplo, familiares, amigos, cuidadores no
remunerados) (Alzheimer, 2016; Coduras et al., 2010) y que el 85% de los costes son
atribuidos a la familia (Gauthier et al., 2021; Ministerio de Sanidad, 2019).

La transicion hacia una poblacion envejecida también se ha reflejado en la sociedad espafiola,
donde se ha puesto en marcha este proyecto. Se prevé que en 2050 uno de cada tres espafioles
tenga mas de 65 afios y que la poblacion con demencia aumente en cerca de un millon
(Sanchez Sanchez, 2006). Esta situacion ha modificado la piramide poblacional espafiola y ha
desarrollado nuevos retos sociodemograficos (Pérez Diaz, Abellan Garcia, Aceituno Nieto, &
Ramiro Farifias, 2020), afectando principalmente a las zonas rurales de Asturias, Castillay
Ledn, Galicia, Pais Vasco, Cantabria y Aragdn, donde la proporcion de adultos mayores es
mayor (Pérez Diaz, Abellan Garcia, Aceituno Nieto, & Ramiro Farifias, 2020). Este contexto
demogréfico actual en Espafia se conoce como "Esparfia vaciada" y se refiere a un porcentaje
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relativamente mayor de envejecimiento y despoblacion en las zonas rurales y a una creciente
migracion del campo a la ciudad, particularmente de los jovenes, lo que ha disminuido la
prestacion de servicios en las zonas rurales y ha planteado cada vez més desafios (de la Torre,
2018; Lopez Gonzélez, 2021; Pérez Diaz et al., 2020).

Para enfrentar este panorama, se ha sugerido desarrollar enfoques de atencién médica que
coloquen las necesidades y preferencias de las personas mayores en el centro de la prestacion
de servicios (OMS, 2015, 2018). Uno de estos enfoques es la atencion integral, que ha
demostrado ser un enfoque alternativo eficaz para implementar en el complejo espectro de la
atencion de adultos mayores (OMS, 2018), mejorando la calidad de vida e impactando
positivamente en las tasas de institucionalizacion y costos (Johri, Beland, & Bergman, 2003;
McDonald, Schultz, & Chang, 2013; OMS, 2015). En los Gltimos diez afios se han
desarrollado varias iniciativas para orientar y apoyar las propuestas de atencion integral,
como el desarrollo de sistemas tecnologicos que permiten la evaluacion y la transferencia de
datos clinicos en distintos entornos clinicos (por ejemplo, el hogar, residencias de ancianos,
centros de atencion a largo plazo, hospitales, etc.) (Devriendt et al., 2013; L. Gray &
Wootton, 2008; Vanneste, Vermeulen, & Declercq, 2013). Estos sistemas podrian facilitar el
intercambio y seguimiento de datos clinicos, la integracion y coordinacion de evaluaciones, la
mejora de la comunicacidn entre entornos sanitarios, la continuidad de la atencién, la
identificacion de personas en situacion de riesgo o la coordinacion de mejores intervenciones
centradas en la persona (Devriendt et al., 2013; L. Gray & Wootton, 2008; Vanneste et al.,
2013).

Este proyecto contribuye a la busqueda de mejores herramientas para los sistemas sanitarios
que puedan hacer frente a los retos mencionados, en concreto la complejidad de la atencion a
los adultos mayores, el aumento de las personas que viven con demencia (PvD) y sus
cuidadores, y la accesibilidad de la poblacién rural a los servicios sanitarios para hacer frente
a las dificultades del envejecimiento de la poblacion. En las siguientes secciones se explica
cdémo se abordaron estas complejidades y qué se hizo especificamente para contribuir a la
solucion de este panorama.

1.1. Objetivos generales
Los principales objetivos de este proyecto eran

a) Desarrollar una prueba de concepto de una plataforma tecnoldgica que integre varias
herramientas digitales innovadoras para la formacion en salud y bienestar de personas
mayores con demencia y deterioro cognitivo y sus cuidadores.

b) Estudiar los efectos de la utilizacion de la plataforma sobre la salud fisica, el bienestar
mental y emocional, las actividades de la vida diaria, el funcionamiento social y cognitivo y
el uso para los cuidados profesionales.

¢) Involucrar a los adultos mayores con demencia y a sus cuidadores en el disefio y desarrollo
de la plataforma, evaluando su satisfaccion, el impacto del sistema en entornos realistas, la
aceptabilidad y la usabilidad, para permitirles manejar el sistema de forma autbnoma en la
vida diaria.

1.2.  Objetivos de los estudios
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Para alcanzar los objetivos principales del proyecto, fue necesario realizar varios estudios con
objetivos especificos. En este subapartado se explica y justifica brevemente qué estudios se
realizaron y sus objetivos que ayudaron a acercarse al objetivo principal:

i. Revisiones sistematicas

a. Busqueda bibliografica sobre el contenido y las caracteristicas psicométricas de las
Evaluaciones Geriatricas Integrales (EGIs) utilizadas en entornos de centros de larga estancia
y atencion domiciliaria (Molinari-Ulate, et al., 2022)

Dado que la plataforma tecnolégica se dirige a multiples dominios de PvD (por ejemplo,
salud fisica, bienestar mental y emocional, actividades de la vida diaria, funcionamiento
social y cognitivo y calidad de la atencion), era necesario identificar las herramientas de
evaluacion disponibles en la literatura cientifica que cubren estos dominios y comparar sus
caracteristicas psicométricas para tomar una decisién informada sobre qué herramienta
implementar. Por este motivo, esta revision sistematica tenia como objetivo proporcionar
informacion sobre el contenido y las caracteristicas psicométricas de las EGlIs utilizadas en
los entornos de centros de larga estancia y en la atencion domiciliaria. Las EGIs se
consideran como un proceso de atencion que integra una evaluacion multidimensional y
multidisciplinaria coordinada facilitando las decisiones clinicas para el desarrollo de planes
de atencion personalizados para abordar, a través de un enfoque centrado en la persona, las
necesidades y preocupaciones de los adultos mayores y sus familias y cuidadores (BGS,
2019; Pilotto et al., 2017). Incorporan los principales pilares de la atencidn integral y se han
convertido en intervenciones importantes en la atencion geriatrica (Ellis, Whitehead,
Robinson, O'Neill y Langhorne, 2011; Pilotto et al., 2017).

b. Busqueda bibliogréfica sobre la evidencia y las caracteristicas técnicas de las
Tecnologias de Salud Digital (TSD) desarrolladas para facilitar la administracion de EGls
para entornos de centros de larga estancia o atencion domiciliaria

Tras la primera basqueda bibliogréafica, se identificd que, para alcanzar todo el potencial de
las EGIs, estas deben estar respaldadas por sistemas de datos electrénicos que proporcionen a
los equipos multidisciplinares de profesionales asistenciales resultados relevantes y que
permitan compartir informacidn entre multiples entornos asistenciales de manera oportuna
(Chadwell, 2001; Devriendt et al., 2013; L. C. Gray et al., 2009). Esto podria optimizar la
coordinacion de la atencion y evitar posibles contratiempos asociados a la exhaustividad y
fiabilidad de los datos recopilados. En consecuencia, esta revision sistematica tuvo como
objetivo describir la evidencia sobre las TSDs que se han desarrollado para facilitar la
administracion de EGIs y describir sus caracteristicas técnicas y componentes, abordar la
viabilidad y usabilidad, la eficacia y efectividad, y los resultados de la implementacion, e
informar sobre la madurez de las TSD.

ii. Participacion digital de Paciente y Publico en la investigacion sobre la
demencia (Molinari-Ulate, et al., 2022)

Para conseguir la implicacion de las PvD y sus cuidadores en el disefio y desarrollo, era
necesario estudiar la metodologia para llevar a cabo esta iniciativa. La Participacion del
Paciente y el Publico (PPI, por sus siglas en inglés) se ha considerado un proyecto de
investigacion o desarrollo de politicas publicas de piedra angular llevado a cabo con o por
pacientes y miembros del publico para las politicas gubernamentales y éticas en la
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investigacion en salud (Burton, Ogden, & Cooper, 2019; Charlesworth, 2018; Dogba, Dossa,
Breton, & Gandonou-Migan, 2019; Gove et al., 2018; INVOLVE, 2012; Miah et al., 2019).
Sin embargo, en marzo de 2020 la Organizacion Mundial de la Salud (OMS) declaré la
pandemia de COVID-19 y la participacion de los pacientes y el publico en la investigacion se
vio afectada por el distanciamiento social, los confinamientos y la reduccion del contacto
fisico (NHS, 2021), lo que acelerd la rapida transicion al trabajo digital. Debido a esta
situacion y a la escasa literatura sobre como llevar a cabo la PPI digital (e-PPI), este estudio
pretendia explorar las experiencias de e-PPI dentro de un contexto especifico de demencia
durante la pandemia COVID-19 y pretendia utilizar los resultados para refinar una "Vision
general de las consideraciones digitales” (Overview of Digital Considerations) existente,
desarrollada originalmente por un grupo de PPI, que dio lugar al Marco de "Habilitacion a la
Co-produccion Digital” (“E-nabling Digital Coproduction” Framework).

iii. Implementacion adaptativa del Programa de Atencion de Centros de
Encuentro (MCSP, por sus siglas en inglés)

La falta de recursos en los sistemas sanitarios para afrontar los retos de la demencia y los
cambios sociodemograficos que afectan al rol del cuidador han llevado a una creciente
necesidad de programas sociocomunitarios en busca de intervenciones més sostenibles y
eficaces (Fam, Mahendran, & Kua, 2019; Prina, Mayston, Wu, & Prince, 2019; Prince et al.,
2008). Uno de estos enfoques es el Programa de Atencion de Centros de Encuentro (MCSP),
ya que se ha identificado como un enfoque de atencidn alternativa con una mayor integracion
sociocomunitaria y una mejor relacion coste-beneficio que mejora la calidad de vida y la
salud mental de las PvD y sus cuidadores (Brooker et al., 2018; Droes, Breebaart, Meiland,
Van Tilburg, & Mellenbergh, 2004; Droes, Meiland, Schmitz, & van Tilburg, 2004;
Henderson et al., 2021; Mangiaracina et al., 2017). Por este motivo, este proyecto pretendia
identificar los facilitadores y barreras que podrian facilitar una implementacion adaptativa del
programa mediante la comprension del contexto cultural, asistencial y social de dos regiones
de Espafia y Ecuador. Una implementacion adaptativa del programa podria facilitar su
integracidn en el contexto rural de Zamora, Espafia, y su implementacion podria apoyarse con
la plataforma digital para llegar de forma remota a las poblaciones rurales.

iv. Adaptacién cultural del programa de formacién y apoyo en linea iSupport
(Molinari-Ulate et al., 2023)

Siguiendo el objetivo de integrar herramientas digitales para el entrenamiento en salud y
bienestar para las PvD y sus cuidadores, particularmente aquellos que viven en areas rurales,
el aprendizaje en linea ha sido identificado como un enfoque efectivo que beneficia el
conocimiento de la demencia y el apoyo social de los cuidadores de PvD (Murray, Burns, See
Tai, Lai, & Nazareth, 2005; Sitges-Macia, Bonete-Lopez, Sdnchez-Cabaco, & Oltra-
Cucarella, 2021). También tiene el potencial de superar algunas limitaciones de las
intervenciones presenciales, como los costes y el transporte, la imposibilidad de salir de casa
debido al rol de cuidador, y podria ayudar a aumentar la cobertura del servicio (Hattink et al.,
2015; O'Connor, Arizmendi, & Kaszniak, 2014; Pot et al., 2019; Wasilewski, Stinson, &
Cameron, 2017). Por lo tanto, este proyecto tuvo como objetivo adaptar culturalmente el
iSupport, un programa de capacitacion y apoyo basado en la evidencia para cuidadores de
PvD desarrollado por la Organizacion Mundial de la Salud, y co-disefiar una plataforma en
linea con PvD, cuidadores informales y personas de regiones rurales en Castilla y Leon,
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Espafia. Esta plataforma se desarroll6 como parte de las herramientas digitales que se
integrarian en la plataforma tecnoldgica principal, apoyando su implementacion remota.

V. Usabilidad, experiencia de usuario y estudio piloto de la eficacia del
iISupport-Sp

Asociado al estudio de adaptacion cultural del iSupport, este proyecto tiene como objetivo
estudiar la usabilidad y experiencia de usuario del iSupport-Sp en cuidadores informales y
formales de PvD. Ademas, el estudio explora si el uso del iSupport-Sp influye en el nivel de
conocimiento de la demencia y la sobrecarga autopercibida del cuidador. Los resultados de
este estudio piloto pre-experimental serviran para disefiar un futuro ensayo controlado
aleatorizado para determinar la eficacia del iSupport-Sp e incluirlo en la plataforma
tecnoldgica si demuestra ser una herramienta digital eficaz para los cuidadores de PvD.

2. Métodos
2.1. Revisiones sistematicas

2.1.1. Busqueda bibliografica sobre el contenido y las caracteristicas psicométricas de las
EGIs utilizadas en entornos de centros de larga estancia y atencion domiciliaria (Molinari-
Ulate, Mahmoudi, et al., 2022).

Se realizd una estrategia de busqueda en tres bases de datos, PubMed, CINAHL y Web of
Science Core Collection de estudios hasta el 13 de julio de 2021. Se examinaron las listas de
referencias de los estudios seleccionados y las revisiones sistematicas pertinentes en busca de
estudios primarios potencialmente elegibles. Se excluyeron los estudios si a) la EGI era una
evaluacion que consistia en una coleccion de medidas, pruebas o evaluaciones de un solo
dominio o instrumentos independientes que evaluaban un dominio (ej., depresion); b)
estudios publicados en idiomas distintos del inglés o el espafiol; c) publicaciones como
resumenes de congresos, estudios de casos, protocolos, disertaciones, libros y revisiones
sistematicas; d) si toda la EGI era de autoinforme; e) EGIs desarrolladas para entornos de
cuidados intensivos, atencion de salud mental, cuidados paliativos, atencion primaria u
hospitalizacion; f) aquellas EGIs que evaluaban la transferencia desde o hacia cualquiera de
los entornos de atencién mencionados.

Dos autores construyeron la estrategia de basqueda a partir de palabras clave de texto libre y
Medical Subject Headings (MeSH). La estrategia de busqueda se tradujo a los
correspondientes encabezamientos de vocabulario controlado de la base de datos y a la
sintaxis apropiada, cuando fue necesario. Se eliminaron los duplicados identificados en la
busqueda inicial. Dos autores revisaron de forma independiente los titulos y resimenes de los
registros identificados. La revision del texto completo de los articulos fue realizada de forma
independiente por dos revisores, que obtuvieron los registros finales para el analisis. Las
discrepancias se resolvieron mediante discusion o incorporando un tercer revisor.

De los estudios finales seleccionados se extrajeron los siguientes datos: a) nombre de la EGI;
b) autores/afio; d) descripcion de la muestra; ) pais; f) ambito del estudio; g) disefio del
estudio; h) objetivo del estudio; i) tipo de validez/fiabilidad; y j) principales conclusiones.
También se extrajeron escalas, items, indices o dominios de los estudios pertinentes. La
calidad de los estudios/riesgo de sesgo fue evaluada de forma independiente por dos de los
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autores mediante el "STANDARD QUALITY ASSESSMENT CRITERIA for Evaluating
Primary Research Papers from a Variety of Fields"(Kmet, Lee, & Cook, 2004).

2.1.2. Busqueda bibliografica sobre la evidencia y las caracteristicas técnicas de las TSD
desarrolladas para facilitar la administracion de EGI para entornos de centros de larga
estancia o atencion domiciliaria.

Se realizaron busquedas hasta el 5 de abril de 2023 en PubMed, CINAHL y Web of Science.
Los criterios de inclusion de los estudios fueron a) el estudio se centro en la viabilidad,
usabilidad, eficacia, efectividad o implementacion de TSDs que apoyen la administracion de
EGlIs para entornos de centros de larga estancia y atencion domiciliaria; b) la EGI fue una
Unica prueba multidisciplinar o herramienta de evaluacion; c¢) la TSD fue desarrollada para su
uso en la préactica clinica, d) la EGI apoyada por la TSD debe estar dirigida a personas de 55
afios 0 méas. Solo se consideraron los estudios en inglés y espafiol.

La estrategia de busqueda fue desarrollada por dos autores utilizando palabras clave de texto
libre y MeSH. La estrategia se tradujo a los correspondientes encabezamientos de
vocabulario controlado y a la sintaxis adecuada de las otras bases de datos. Tras la
eliminacién de duplicados, los registros restantes se dividieron entre tres parejas de revisores
(seis en total) que examinaron los titulos de forma independiente. Dentro de cada pareja, se
discutieron las desviaciones y se busco un acuerdo. Los resimenes de los registros restantes
potencialmente elegibles fueron revisados por dos autores. Los mismos autores revisaron el
texto completo de los articulos elegibles. Las discrepancias se resolvieron con la
participacion de un tercer autor.

Los datos extraidos de los estudios finalmente seleccionados fueron: a) autor y afio de
publicacién; b) nombre de la TSD, c) caracteristicas técnicas; d) estadio de maduracion; €)
nombre de la EGI; f) objetivo del estudio; g) disefio del estudio; h) pais; i) &mbito asistencial;
j) descripcion de la muestra del estudio (tamafio, porcentaje de mujeres, edad media y
desviacion estandar); k) resultados; 1) conclusiones principales. El riesgo de sesgo fue
evaluado por dos calificadores mediante los " mERA Methodological Criteria" (OMS, 2016).

2.2. Participacion digital de Pacientes y Publico en la investigacion sobre la
demencia (Molinari-Ulate, et al., 2022)

El proyecto se coprodujo con el MindTech Involvement Team, un grupo de personas y
cuidadores que aportan sus propias experiencias vividas en relacion con las afecciones de
salud mental, asi como experiencia en los procesos de Participacién de Pacientes y Publico
(PPI, por sus siglaes en inglés). Se realizaron tres tipos de sesiones: a) una sesion de disefio y
desarrollo del proyecto, b) sesiones de ejecucion del proyecto (talleres), y ¢) reuniones para
analizar y sintetizar los resultados.

Se realizaron dos talleres en linea y una entrevista individual. En el taller 1 participaron
cuatro investigadores y dos coordinadores de PPI. Se realiz6 una entrevista individual con
uno de los investigadores que no pudo asistir al taller. El taller 2 se realiz6 con el " Dementia,
Frail Older People and Palliative Care Patient and Public Involvement Advisory Group”, un
grupo de PPI ya existente de la Universidad de Nottingham, formado por miembros con
experiencia en el cuidado de personas mayores con demencia y algunos eran ellos mismos
cuidadores.
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Siguiendo con el enfoque de la coproduccidn, se llevo a cabo un analisis de datos en
colaboracion con miembros del MindTech Involvement Team. Se eligio el analisis tematico
para analizar los resultados. La codificacion fue realizada por los responsables del proyecto y
la codificacion final se presentd al MindTech Involvement Team para su debate y
aportaciones finales. Los temas identificados se compararon con el marco de “Habilitacion a
la Coproduccion Digital” que se perfecciono durante el analisis de los datos de este proyecto.

2.5. Implementacion adaptativa del Programa de Atencion de Centros de
Encuentro

En octubre de 2021 se realizaron dos entrevistas en linea semiestructuradas con actores de
Ecuador y Espafia. En Ecuador, los actores entrevistados representaban a los sectores publico,
de servicios sociales y académico. En Espafia, la entrevista se realiz6 a la coordinadoray a la
facilitadora del programa del Centro de Encuentro de Zamora, Espafia.

Las entrevistas se realizaron a través de Microsoft Teams y se transcribieron literalmente para
su andlisis. Las partes interesadas recibieron una lista de facilitadores y obstaculos
identificados a partir de estudios previos de implantacion que se utilizé para familiarizar a los
participantes con ejemplos de procesos de implementacion. El enfoque elegido para el
analisis de los datos fue el andlisis tematico, realizado de forma independiente por dos
revisores. Los facilitadores y las barreras identificados se compararon con el modelo teérico
para identificar facilitadores y barreras en la implementacion adaptativa (Meiland, Droes, De
Lange y Vernooij-Dassen, 2004). Se utilizd una lista de facilitadores y barreras identificados
en estudios anteriores como marco para el proceso de codificacion.

2.6. Adaptacion cultural del programa de formacién y apoyo en linea
iSupport (Molinari-Ulate et al., 2023)

Se llevaron a cabo tres pasos principales, cada uno con sus propios métodos: a) traduccion, b)
adaptacion cultural y c) codisefio de la plataforma en linea. La traduccion fue realizada por
dos autores nativos espafioles familiarizados con el contexto de Castilla'y Ledn, Espafia, y
con experiencia en demencia y cuidadores.

La adaptacion cultural se realiz6 segun la Guia de Adaptacion e Implementacion
proporcionada por la OMS (OMS, 2019a). En primer lugar, se modificaron las palabras,
nombres, enlaces y recursos incluidos en la version genérica original del iSupport y que la
Guia recomienda cambiar, de acuerdo con la cultura y los habitos locales. En segundo lugar,
se realizaron tres grupos focales para revisar la version traducida y adaptada con a)
cuidadores informales, b) cuidadores formales/profesionales y c) un grupo de expertos en
deterioro cognitivo y demencia. Para los dos primeros grupos, los grupos focales consistieron
en dos sesiones de 90 minutos cada una; para el grupo de expertos, los datos se recogieron
por correo electrénico tras una primera sesion presencial para explicar la finalidad del
proyecto y como registrar los datos. En tercer lugar, se recogieron todas las modificaciones y
se debatieron en los grupos de discusion; las observaciones finales se incluyeron en un
formulario de adaptacidn para comparar las tres muestras. El analisis tematico fue el enfoque
elegido para codificar los datos; los codigos se obtuvieron inicialmente de adaptaciones
culturales de iSupport publicadas anteriormente y se incluyeron los nuevos codigos
identificados. Los datos fueron codificados por dos de los autores y los desacuerdos se
resolvieron con la participacion de un tercer investigador.
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Se llevo a cabo un proceso adicional de codisefio para aumentar la calidad del disefio y la
adaptacion de la plataforma en linea. Este paso se planteé como una actividad de PPl y se
llevé a cabo con a) el Grupo de Trabajo Europeo de Personas con Demencia (EWGPWD, por
sus siglas en inglés), un grupo de personas que viven con demencia y sus cuidadores con
experiencia en el compromiso con la investigacion; b) la Demencia: Estrategia Intersectorial
de Formacion e Innovacién en Red para la Tecnologia Actual (DISTINCT, por sus siglas en
inglés), un grupo de investigadores cuyo objetivo es mejorar la vida de las personas que viven
con demencia y sus cuidadores a través de la tecnologia; y ¢) un grupo de personas que viven
en una zona rural de Salamanca, de las cuales ocho eran o solian ser cuidadores de personas
que viven con demencia. La reunion de EWGPWD se realiz6 en linea a través de Zoom, con
la Red DISTINCT vy las reuniones de la poblacion rural fueron presenciales. El tiempo de las
sesiones vario de 20 a 40 minutos. La decision para la inclusion de las recomendaciones se
realiz6 en funcion de la viabilidad tecnoldgica y las directrices de adaptacion de la OMS.

3.5. Usabilidad, experiencia del usuario y estudio piloto de la eficacia del
iSupport-Sp

Se esta llevando a cabo un estudio de métodos mixtos sobre la interaccion entre el ser
humano y la plataforma en linea. El estudio se ha realizado en una Unica fase con dos
vertientes: a) un estudio de usabilidad y experiencia de usuario, y b) un estudio piloto
exploratorio de la eficacia del iSupport-Sp sobre el conocimiento de la demenciay la
sobrecarga del cuidador. Para la primera vertiente, se estd administrando una vez finalizado el
programa de formacion iSupport-Sp, el Cuestionario de Usabilidad de Sistemas Informaticos
(CSUQ, por sus siglas en inglés) y una entrevista semiestructurada de experiencia de usuario.
Para el estudio piloto de eficacia, se estdn administrando dos cuestionarios antes y después de
la finalizacion del iSupport-Sp, la Herramienta de Evaluacion del Conocimiento de la
Demencia 2 Version Espafiola (DKAT2-Sp, por sus siglas en inglés) y la Entrevista de
Sobrecarga de Zarit (ZBI, por sus siglas en inglés).

La muestra objetivo son 50 personas identificadas como cuidadores informales o formales de
PvD que estéan siendo reclutados de Clinicas de Memoria, Asociaciones Espafiolas de
Alzheimer y centros de larga estancia en Castilla'y Leon, Espafa. Los criterios de inclusion
son: a) ser mayor de 18 afios, b) ser cuidador informal o formal, c) que la persona cuidada
tenga un diagnostico de demencia, d) saber leer, escribir y ser hispanohablante fluido, y €) no
tener pérdida de ningln sentido que dificulte el uso de dispositivos electrénicos.

Una vez identificados los participantes, tendran acceso al enlace iSupport-Sp donde deberan
registrarse y crear un nombre de usuario y una contrasefia. A partir del registro se recogeran
datos sociodemograficos. Tras el registro, los participantes completaran el DKAT2-Sp y el
ZBl, y a continuacion tendran acceso a los médulos y lecciones. Una vez que los
participantes hayan completado todos los médulos y lecciones, completaran el DKAT2-Sp y
el ZBI post-test, y el CSUQ y la entrevista semi-estructurada de experiencia de usuario. Al
final, tendran la opcion de descargar un certificado de finalizacion del iSupport-Sp.

3. Resultados

3.1. Revisiones sistematicas
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3.1.1. Busqueda bibliografica sobre el contenido y las caracteristicas psicométricas de las
EGI utilizadas en entornos de centros de larga estancia y en la atencién domiciliaria
(Molinari-Ulate, et al., 2022).

Se identificaron un total de 10 EGI diferentes en 71 estudios revisados. El Resident
Assessment Instrument-Minimun Data Set (RAI-MDS) y sus versiones posteriores, la version
residencial de VALutaziones GRAFica (ValGraf) y la Care Planning Assessment Tool
(CPAT) se centraron en los entornos de centros de larga estancia. Para la atencion
domiciliaria, se identificaron el Comprehensive Assessment and Referral Evaluation
(CARE), el Older American's Resources and Services (OARS) Multidimensional Functional
Assessment Questionnaire (OMFAQ), el Philadelphia Geriatric Center Multilevel
Assessment Instrument (MALI), la Popovich Scale, el Outcome and Assessment Instrument
Set (OASIS), el RAI-MDS Home Care (HC) y sus versiones posteriores, y el Community
Assessment of Risk Instrument (CARI).

Los instrumentos mas estudiados para los centros de larga estancia fueron el RAI-MDS y sus
versiones posteriores, mientras que para la atencion domiciliaria fueron el RAI-MDS HC y su
version posterior y el OASIS. Se identificaron inconsistencias en cuanto a la especificidad de
los dominios evaluados entre las EGI. Mientras que algunas EGIs incluian dominios amplios
que dificultaban la comprensién de lo que se estaba evaluando especificamente, otras eran
mas especificas o0 mas claras al referirse y evaluar los dominios con mas detalle.

El nimero de estudios y las caracteristicas psicométricas apoyan positivamente el uso de la
RAI-MDS vy las versiones posteriores en centros de larga estancia en comparacion con las
otras EGIs. Sin embargo, muestra algunos fallos en items como problemas bucodentales,
riesgo de desnutricion, infeccion urinaria 'y depresion y estado de animo. En el caso de la
atencion domiciliaria, el nimero de estudios que validan las EGI no difiere tanto como en los
centros de larga estancia, y las caracteristicas psicométricas parecen alcanzar niveles elevados
para todas las EGI, excepto para el CARI y el CARE. Existen algunas consideraciones
relevantes sobre la psicometria de las EGI para la atencion domciliaria (Molinari-Ulate, et al.,
2022).

Teniendo en cuenta las caracteristicas del estudio, las caracteristicas psicométricas, la
trayectoria de desarrollo del instrumento y la adaptacién y validacion global, se recomienda
el uso del interRAI LTCF y del interRAI HC en los centros de larga estancia y en la atencion
domiciliaria. No obstante, los profesionales sanitarios deben ser conscientes de los fallos que
presentan estos instrumentos.

Debido a esta recomendacion, el interRAI LTCF y el interRAI HC fueron traducidos y
adaptados culturalmente con profesionales sanitarios de Zamora y Barcelona, Espaiia. Se
espera gque los manuales y formularios de estos instrumentos se publiquen y estén disponibles
tras la aprobacion de interRAIL. Asimismo, dado que el conjunto de instrumentos interRAI
comparte items centrales, el interRAI Salud Mental (MH, por sus siglas en inglés), el
interRAI Salud Mental Comunitaria (CMH, por sus siglas en inglés) y el interRAI Deteccion
Urgente de Problemas Mentales (ESP, por sus siglas en inglés) también fueron traducidos y
adaptados para la poblacion espariola.
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3.1.2. Busqueda bibliogréafica sobre la evidencia y caracteristicas técnicas de las TSD
desarrolladas para facilitar la administracion de EGIs para entornos de centros de larga
estancia o atencion domiciliaria

A pesar de que en la bisqueda bibliogréfica previa se identificaron tres EGIs para centros de
larga estancia y siete para la atencion domiciliaria (Molinari-Ulate, et al., 2022), en esta
revision de la literatura cientifica solo se identificaron cuatro TSDs compatibles con dos de
esas EGls, el MDS-HC y el interRAI HC. Se incluyeron cinco estudios en el analisis,
dirigidos a las siguientes TSDs: a) MDS-HC® Electronic Web-based Interface; b) interRAI
electronic assessment tools; c) System for Person-centered Elder Care (SPEC); y d) BelRAI.
El MDS-HC®© vy la interRAI electronic assessment tools se encontraban en la fase de
evaluacion de viabilidad y usabilidad y estaban en el estado de madurez de prototipo y
escalado, respectivamente. EI SPEC se investigo en la fase de madurez de demostracion y en
el estado de evaluacion de eficacia. ElI BelRAI se encontraba en la fase de madurez de
integracién/sostenibilidad y en el estado de evaluacién de implementacion.

La informacién relativa a las caracteristicas técnicas y de hardware de las TSD era limitada.
Sélo se informd en el caso de la interRAI electronic assessment tools, en el que se describia
el uso de ordenadores portatiles; sin embargo, no se especificaba el software utilizado. A
partir de los datos de viabilidad y usabilidad recopilados, se identificaron las siguientes
barreras que afectan a la implementacién de las TSD en la practica asistencial: a) dificultades
técnicas para utilizar el software; b) duracién de las evaluaciones; ¢) conectividad de red
inconsistente; d) transporte del hardware, principalmente ordenadores portétiles; e) necesidad
de formacion continua para realizar la evaluacién correctamente; y f) falta de conocimiento
del personal sobre la informacion recopilada y su finalidad. Algunos de estos obstaculos
pueden superarse con nuevas tecnologias, pero la formacion de los profesionales sanitarios
sobre las evaluaciones y los conocimientos del personal sobre la finalidad de los datos
recopilados no estan relacionados con la tecnologia y deben abordarse.

Ademas, los resultados mostraron algunas caracteristicas que podrian reforzar la usabilidad,
la eficacia y la implementacion de las TSD que apoyan la aplicacién de las EGI, tales como:
a) utilizacion de un almacén seguro de almacenamiento de datos, como las nubes; b)
inclusion de alertas automaticas, notificaciones o una comprobacién continua de la
cumplimentacion de items en las TSD; c) posibilidad de acceso de multiples profesionales
sanitarios a las evaluaciones individuales en la TSD, evitando depender de un solo
profesional para cumplimentar la EGI pero utilizando la experiencia de cada miembro del
equipo; d) provision de informes de perfiles individualizados de necesidades y riesgos, y
planes de cuidados personalizados; y d) calculo automatico de los resultados y escalas
compuestas.

3.2.  Participacion digital de Pacientes y Publico en la investigacion de la demencia
(Molinari-Ulate, Woodcock, et al., 2022)

En cuanto a los retos y enfoques de la e-PPl, los grupos participantes compartieron dos temas
principales a) el mayor alcance potencial sin limitaciones geogréaficas, que podria ser util para
ampliar la participacion, y b) la percepcion de sesiones mas empresariales con menos
oportunidades para las interacciones sociales y la comunicacion. También se identificaron
opiniones tanto positivas como negativas en relacion con la transicion a la coproduccion
digital. Por ejemplo, en cuanto a la diversidad y la inclusion de los grupos de PPI, se
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considerd que la e-PPI suponia un obstaculo si siempre asistian a las sesiones los mismos
miembros; sin embargo, también podia ofrecer la oportunidad de incluir a otras personas que
no hubieran participado antes en la PPI. En el contexto de la demencia, el e-PPI ofrece a los
cuidadores la posibilidad de asistir a mas reuniones (ya que no necesitan abandonar la
responsabilidad de cuidar al asistir virtualmente), pero al mismo tiempo pueden perder
tiempo fuera de la responsabilidad de cuidar (oportunidades de descanso y espacio de apoyo).

Tras el perfeccionamiento de la guia existente 'Overview of Digital Considerations'
desarrollada por el MindTech Involvement Team, que se utiliz6 para iniciar la codificacion
de los resultados, se identificaron y coprodujeron cuatro areas que dieron lugar al marco
“Habilitacion a la Coproduccion Digital”: Tecnoldgica, Recursos, Implicabilidad y Etica 'y
Bienestar. El proceso de desarrollo del marco es un buen ejemplo de colaboracion en el
analisis de datos y la coproduccion. También se identifico que el marco es una herramienta
para que los investigadores, los coordinadores de la PP1 y los colaboradores publicos
identifiquen y debatan los retos y las oportunidades que ofrecen la e-PPI y los enfoques
mixtos/hibridos. Tiene el potencial de ser utilizado con poblaciones y contextos especificos,
como se demostrd a través del objetivo del contexto de la demencia en este proyecto. El
marco debe considerarse una oportunidad para estudiar cbmo se aborda la PPI y explorar las
preferencias e implicaciones de las diferentes metodologias de enfoque de la PPI.

3.5. Implementacion adaptativa del Programa de Atencion de Centros de
Encuentro

Las barreras identificadas tanto en Ecuador como en Espafia, también compartidas por otros
paises europeos (Paises Bajos, Reino Unido, Polonia e Italia), fueron la colaboracion y
coordinacion entre instituciones y la financiacién del proyecto. Los principales facilitadores
fueron el entusiasmo de las partes interesadas y la colaboracidn entre socios e instituciones.
Se identificaron nuevos facilitadores y barreras, no evidentes en estudios anteriores,
especificamente en Espafia y Ecuador. Por ejemplo, la diferencia entre las zonas urbanas y
rurales, en particular las dificultades para acceder a las poblaciones rurales, y la necesidad de
transporte se identificaron como barreras en ambos paises hispanohablantes. La
disponibilidad de personal y voluntarios formados y capacitados en MCSP y encontrar un
namero suficiente de participantes se identificaron como facilitadores en Espafia, sin
embargo, se consideraron barreras en Ecuador. Se identificaron otras barreras como el
proceso administrativo para crear colaboraciones u obtener financiacion, que en Ecuador se
consider6 que ralentizaba el proceso. En Espafia, el programa se percibié como una carga
adicional para los cuidadores informales, ya que no se ajustaba plenamente a sus necesidades.

El proyecto también demostré que el modelo de trazabilidad y el proceso de implementacion
por fases, implementados previamente en paises europeos, podian aplicarse en paises
hispanohablantes. Ademas, el estudio abre la puerta a llevar a cabo procesos de
implementacién adaptados del MCSP en Latinoamérica. En este sentido, estos resultados
motivaron el desarrollo del 'Curso Introductorio en Espafiol para la Implementacion de
Centros de Encuentro para Personas con Demencia y sus Cuidadores' que incluye ejemplos
de los facilitadores y barreras identificados en este estudio y fue desarrollado especificamente
para paises de habla hispana. Este curso fue desarrollado con el apoyo de la red MeetingDem,
el Instituto de Investigacion Biomédica de Salamanca (IBSAL), y Amsterdam University
Medical Centres, sede Vrije Universiteit. Ya esta disponible en
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https://edyou.org/es/moocs/implementacion-de-centros-de-encuentro-para-personas-con-
demencia-y-sus-cuidadores.

3.6.  Adaptacion cultural del programa de formacion y apoyo en linea
iSupport (Molinari-Ulate et al., 2023)

Se propusieron un total de 435 sugerencias de adaptacion asociadas a terminologia erronea,
reformulacion del texto/escritura, errores gramaticales o de signos de puntuacion, e
informacidn repetida o necesidad de contenido adicional. La mayoria de las sugerencias
fueron propuestas por los cuidadores formales (n=244), seguidos por el grupo de expertos
(n=170) y por los cuidadores informales (n=21). Como se ha demostrado, las sugerencias de
los cuidadores informales fueron mucho menos numerosas que las del otro grupo de partes
interesadas, lo que provoco un desequilibrio entre la perspectiva de los tres grupos que
componian la muestra.

En cuanto al proceso de codisefio, se expusieron varias recomendaciones: a) preferencia por
material interactivo como videos o imégenes, b) un foro para recibir opiniones de los
profesionales sanitarios y dejar comentarios de satisfaccion, c) disponibilidad en maltiples
plataformas (ej., tablet, portatil, movil), d) formato de diapositivas para la presentacion de la
informacidn, e) acceso a la informacién mediante audio, f) un enlace personal para acceder a
la plataforma en lugar de un nombre de usuario y contrasefia, g) lenguaje sencillo evitando
vocabulario técnico, h) que esté disponible para quienes no tienen acceso a Wi-Fi o
dispositivos tecnoldgicos, y ) disponibilidad para editar el tamafio de letra y los colores de
fondo.

Teniendo en cuenta los resultados anteriores, se desarrollo la version online de iSupport en
espafol (iSupport-Sp). iSupport-Sp se desarrollé en WordPress utilizando el plugin de
formacion online LearnDash y el tema Enfold. Est4 alojado en un sistema en la nube
(isupport.bluece.eu) y los usuarios pueden acceder a él a través de la conexion a Internet. La
plataforma puede ejecutarse desde un ordenador, portatil, tableta o smartphone. Incorpora
cuadros de mando para seguir el progreso de los usuarios. Por lo tanto, puede informar sobre
las tasas de finalizacion, los datos de asistencia y la probabilidad de éxito. iSupport-Sp esta
disponible previa solicitud a los autores, ya que se esta estudiando su viabilidad y usabilidad.

3.7.  Usabilidad, experiencia del usuario y estudio piloto de la eficacia del
iSupport-Sp

Este estudio esta en curso y no se dispone de datos preliminares al momento de redactar este
resumen. Se espera que la coproduccién y el codisefio del iSupport-Sp se reflejen en la
usabilidad y la experiencia de usuario de los participantes. Ademas, se espera que el uso del
iSupport-Sp mejore el conocimiento de la demencia y disminuya la sobrecarga de los
cuidadores de las personas con demencia que participan en el estudio.

4. Discusién

Este proyecto pretendia contribuir a la busqueda de soluciones innovadoras y tecnologicas
para dotar a los sistemas sanitarios de herramientas que pudieran hacer frente a los nuevos
retos que plantea el envejecimiento de la poblacion. En particular, se centrd en la complejidad
y diversidad de la atencion a los adultos mayores, el aumento de las personas que viven con
demencia y sus cuidadores, y la accesibilidad de la poblacion rural a los servicios sanitarios
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para hacer frente a estos retos. Para perseguir este objetivo, se pretendia desarrollar una
prueba de concepto de una plataforma tecnoldgica que integrase varias herramientas digitales
innovadoras para la formacion en salud y bienestar de adultos mayores con demencia y
deterioro cognitivo y sus cuidadores, y estudiar sus efectos de utilizacion sobre la salud fisica,
el bienestar mental y emocional, las actividades de la vida diaria, el funcionamiento social y
cognitivo, y su uso para cuidados profesionales. Este procedimiento iria acompafiado de la
participacion de los adultos mayores con demencia y sus cuidadores en el desarrollo y disefio
de la plataforma, evaluando su satisfaccion, aceptabilidad y usabilidad, el impacto del sistema
en entornos realistas, y capacitarles para manejar el sistema de forma autdbnoma en la vida
diaria.

Como primer paso, el objetivo era identificar qué EGIs estaban disponibles en la literatura
cientifica que incorporaran los principales pilares de un enfoque de atencién integral, e
identificar la evidencia de las TSD que se han desarrollado para ayudar a estas herramientas
de evaluacion. Las EGIs, y las TSDs que las asisten, podrian ayudar a afrontar la complejidad
de la atencidn a los adultos mayores mejorando la comunicacion y la transferencia de datos
clinicos entre los entornos sanitarios y las partes interesadas para tomar decisiones mas
fiables sobre la planificacion de la atencion y las politicas sanitarias, optimizando la calidad
de la atencién (Chadwell, 2001; Comité, 2015; L. C. Gray et al., 2009; OMS, 2019b). Debido
a la diversidad de dominios identificados en las EGI, se considera necesario ser mas
especificos sobre qué areas se evallan, ya que se trata de herramientas de cribado que podrian
identificar posibles factores de riesgo de deterioro y tener en cuenta la complejidad de la
atencion del adulto mayor (ej., comorbilidades, polifarmacia, tratamientos multiples, etc.), lo
que podria mejorar la toma de decisiones clinicas y los planes de tratamiento y atencion
personalizados (R. Bernabei, F. Landi, G. Onder, R. Liperoti y G. Gambassi, 2008; Molinari-
Ulate, Woodcock y otros, 2022; Scanlan, 2005; OMS, 2015). Mediante la recopilacién de
informacion mas clara a través de dominios y advertencias bien definidos, los clinicos
podrian obtener datos clinicos mas relevantes para tomar decisiones mas fiables (Molinari-
Ulate, Woodcock, et al., 2022). También serd posible desarrollar y mejorar algoritmos
obtenidos a partir de grandes bases de datos, para incorporar el aprendizaje automatico que
permita extraer e identificar informacion util para guiar el desarrollo de modelos de decisién
clinica, facilitando el prondstico, el diagndéstico y la planificacion del tratamiento, y
optimizando la calidad de la atencién mediante la identificacion de necesidades insatisfechas
de atencion al adulto mayor (Dipnall et al., 2016; Gongora et al., 2018).

Para alcanzar esta plena capacidad de las EGI, es necesario emplear TSDs que puedan ayudar
en la gestion de estos datos. Sin embargo, se identificd una falta de literatura cientifica que
informe sobre TSDs que apoyen estas herramientas de evaluacion. Esta falta de evidencia
podria causar sistemas mal disefiados que amenazan la seguridad de los pacientes y
contribuyen al agotamiento y la baja moral de los usuarios (Committee on Patient, Health
Information, & Institute of, 2011; Kroth et al., 2019; Sheikh et al., 2021), y llevar a
preocupaciones con respecto a la toma de decisiones, la calidad de la atencion, las
intervenciones y la planificacion de la atencion, ya que estos son apoyados por los resultados
de las evaluaciones (Vanneste, De Almeida Mello, Macq, Van Audenhove, & Declercq,
2015). Para evitar algunos de estos problemas y las barreras que podrian afectar a la
implementacion de las TSD en entornos clinicos, mencionadas anteriormente en las seccion
de resultados, sera necesario invertir en formacion en ciencia de datos, mejora de la calidad e
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informatica sanitaria para el personal sanitario, e incorporar cientificos de datos e
informaticos clinicos en los equipos clinicos (Sheikh et al., 2021). Asimismo, involucrar a los
profesionales sanitarios y a los pacientes en el proceso de disefio y desarrollo, investigacion e
implementacion de las TSD, podria conducir a sistemas mas atractivos y faciles de usar, mas
alineados con las necesidades de las partes interesadas (Thabrew, Fleming, Hetrick, & Merry,
2018) y a identificar enmiendas tempranas, reduciendo los costes del sistema (Kushniruk,
Hall, Baylis, Borycki, & Kannry, 2019; Sheikh et al., 2021).

La Gltima recomendacion asociada a la implicacion de las partes interesadas y los pacientes
en el proceso de disefio, desarrollo, investigacion e implementacidn, nos guio6 hacia nuestro
segundo paso de este proyecto: estudiar como abordar la PPI digitalmente, en particular a
causa de la pandemia COVID-19. El desarrollo del marco "Habilitacion a la Coproduccion
Digital” fue una respuesta a la rapida transicion a la coproduccion digital como consecuencia
de la pandemia, sin embargo, no es exclusivo de la e-PPI, ya que también debe considerarse
como una herramienta con potencial para examinar como se aborda la PPI en diferentes
contextos y condiciones (Molinari-Ulate, Woodcock, et al., 2022). También podria utilizarse
como herramienta para explorar las preferencias e implicaciones de las diferentes
modalidades de realizacion de la PPI dentro de la transicién pospandémica (Molinari-Ulate,
Woodcock, et al., 2022). Hasta donde sabemos, este marco es el primero que se centra en la
digitalizacion de la PP1 y que considera la PPI electrénica como parte de un enfoque mixto
(Molinari-Ulate, Woodcock, et al., 2022), ya que en una revision sistematica anterior que
informaba sobre 65 marcos para apoyar, evaluar e informar sobre la PPI, esto no se tuvo en
cuenta (Greenhalgh et al., 2019). El marco permiti6 identificar una variedad de pros y contras
en un contexto especifico de demencia, no obstante, debe considerarse como parte de un
conjunto de herramientas hibridas en evolucion para realizar PPI en otros contextos de
investigacion (Molinari-Ulate, Woodcock, et al., 2022). También se identificaron una serie de
recomendaciones para mejorar la e-PPI que coincidian con las sugerencias descritas en
estudios anteriores (Lampa, Sonnentheil, Tokés, & Warner, 2021; Molinari-Ulate,
Woodcock, et al., 2022).

Las lecciones aprendidas de la participacién digital de las partes interesadas y los pacientes
en el proceso de disefio, desarrollo, investigacion e implementacion fueron necesarias para
pasar a los siguientes y Ultimos pasos del proyecto. Debido a la falta de recursos en los
sistemas sanitarios para abordar los retos asociados a la demencia, como la insuficiente
formacion del personal sanitario, la falta de conocimientos sobre la demencia y la falta de
financiacion para los cuidados a largo plazo (Fam et al., 2019; Prince et al., 2008; Richly et
al., 2019) y el papel cambiante de los cuidadores debido a la reduccion de la poblacion joven
y un papel mas activo de las mujeres en el lugar de trabajo (Fam et al., 2019; Prina et al.,
2019; Prince et al., 2008) existe una necesidad creciente de programas sociocomunitarios que
tengan en cuenta los recursos locales en busca de intervenciones mas sostenibles y eficaces
(Fam et al., 2019; Prina et al., 2019; Prince et al., 2008). Por este motivo, se entrevisto en
linea a partes interesadas de Espafa y Ecuador para identificar los facilitadores y las barreras
de la implementacion de un enfoque de atencion alternativa que ha demostrado una mayor
integracidn sociocomunitaria y una mejor relacion coste-beneficio, el MCSP (Brooker et al.,
2018; Droes, Breebaart, et al., 2004; Droes, Meiland, et al., 2004; Henderson et al., 2021,
Mangiaracina et al., 2017).
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Los facilitadores y barreras identificados difieren segun el contexto cultural, el acceso a los
recursos de formacién y la distribucion geografica de la poblacion. Asimismo, algunos de los
facilitadores y barreras diferian de los identificados en paises no hispanohablantes. Por
ejemplo, el acceso a las zonas rurales y la necesidad de transporte se identificaron como la
principal barrera para implemenntar este programa en los paises hispanohablantes. Esto
muestra la necesidad de desarrollar un plan estratégico de adaptacion para la implementacion
de programas socio-comunitarios, como el MCSP, teniendo en cuenta las diferentes
condiciones de cada pais. Se recomienda que esta adaptacion incluya la adaptacion
sociocultural de los materiales de formacion, ademas del desarrollo de acciones para superar
barreras especificas, como el desarrollo de recursos para ofrecer el servicio a distancia para
facilitar el acceso a las poblaciones rurales.

Como respuesta a la barrera rural identificada en la aplicacion del MCSP y teniendo en
cuenta la situacion sociodemogréafica de la "Espafa vaciada", el Gltimo paso del proyecto se
centré en cdmo prestar a distancia algunos servicios sanitarios para las PvD y sus cuidadores
que viven en zonas rurales. En un intento de ofrecer una alternativa de servicio de apoyo, se
adapto culturalmente un programa de formacion y apoyo para cuidadores de PvD y se disefid
conjuntamente con las partes interesadas y las PvD. El iSupport-Sp fue el resultado final,
siguiendo cambios y recomendaciones similares a los identificados en adaptaciones culturales
anteriores (Baruah et al., 2021; Efthymiou et al., 2022; Teles, Napolskij, Paul, Ferreira, &
Seeher, 2021; Xiao et al., 2022). Esta plataforma digital se proporciona a través del
aprendizaje en linea, ya que su objetivo es mejorar la prestacion de servicios sanitarios y
permitir que las zonas remotas accedan a sus contenidos y recursos; de lo contrario, estas
poblaciones remotas incurririan en gastos de viaje o dejarian de lado las responsabilidades del
cuidador para acceder a estos recursos (Klimova, Valis, Kuca, & Masopust, 2019; Ritterband
& Tate, 2009).

Las herramientas de aprendizaje en linea han demostrado ser rentables en comparacion con
otras modalidades (Dickinson et al., 2017; Mitchell, 2011) y tener el potencial de ofrecer
informacién multimedia, que se ha considerado relevante para ofrecer contenidos mas
atractivos y potenciar el aprendizaje (Ruiz, Mintzer, & Leipzig, 2006). El Gnico requisito para
acceder al iSupport-Sp es disponer de conexion a Internet, por lo que se podria acceder a sus
materiales de aprendizaje en cualquier lugar y momento, eliminando cualquier obstaculo
geografico y la limitacion asociada a la funcién de cuidador, como la restriccion de tiempo o
la realizacion de tareas cotidianas como el empleo, el cuidado de otros miembros de la
familia o las tareas domésticas (Serafini, Damianakis, & Marziali, 2007). En el momento de
redactar este informe, se estan probando la usabilidad y la facilidad de uso del iSupport-Sp,
asi como su potencial para reducir la sobrecarga de los cuidadores y mejorar los
conocimientos sobre la demencia. Se espera que los resultados de este estudio refuercen el
interés de las partes interesadas y los responsables politicos y que puedan contribuir a la
mejora de la plataforma.

Este proyecto profundizo en las posibles soluciones a los retos asociados al envejecimiento
de la poblacién. El objetivo principal era desarrollar una prueba de concepto de una
plataforma tecnoldgica que integrara diferentes tecnologias innovadoras para mejorar la salud
y el bienestar de las personas que viven con demencia y sus cuidadores. Si se considera la
"prueba de concepto” como un tipo de investigacion cuyo objetivo es proporcionar una
justificacion en la practica de la transferibilidad potencial de los conocimientos adquiridos a
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través de pruebas experimentales (Kendig, 2016), se puede considerar que este proyecto
cumplio parcialmente su objetivo principal. Se han descrito varios estudios cuyos resultados
pueden considerarse los cimientos necesarios para el desarrollo de la plataforma tecnoldgica
prevista. Si los resultados presentados anteriormente pudieran combinarse en una Gnica TSD,
integrando tecnologias novedosas como la Inteligencia Artificial (1A), la robotica, las
tecnologias ponibles y los dispositivos de monitorizacion, la idea de la plataforma
tecnoldgica podria ser factible.

Sin embargo, sin los conocimientos adquiridos a través de este proyecto, seria mas dificil que
esta idea se hiciera realidad. Por ejemplo, las evaluaciones interRAI Long-term care y Home
Care se identificaron como las herramientas recomendadas para el seguimiento y la
evaluacion de los usuarios potenciales, que demostraron su potencial para predecir la
mortalidad, las hospitalizaciones, los ingresos, las infecciones urinarias y los factores de
riesgo cognitivos, de caidas y nutricionales, ademas de proporcionar a los clinicos alertas y
planes de atencion personalizados (Molinari-Ulate, Mahmoudi, et al., 2022). Sin embargo,
para aprovechar todo su potencial, se identificd su necesidad de ser apoyado por una TSD que
pudiera producir alertas y notificaciones automaticas, permitiendo que maultiples
profesionales sanitarios participaran en la evaluacion, y proporcionandoles informes de perfil
individualizados de necesidades y riesgos y planes de cuidados. Una vez que los médicos
recibieran los datos clinicos de alertas y necesidades de cuidados personalizados de forma
sencilla y facil de usar (por ejemplo, representacion grafica del perfil y estado de salud de la
persona), podrian ofrecer una respuesta inmediata mediante intervenciones digitales y a
distancia. En este caso, las dificultades de acceso a la poblacion rural se identificaron como
una barrera para implementar un programa socio-comunitario como el MCSP, sin embargo,
la plataforma podria ofrecer acceso remoto a algunas de sus actividades a través de la
telepresencia, facilitando al usuario potencial las mismas actividades que se realizan en
personay en tiempo real en una region diferente. Asimismo, los familiares y cuidadores
podrian recibir apoyo a traves de tecnologias de aprendizaje en linea, como el iSupport-Sp,
sin necesidad de desplazarse a instalaciones fisicas y abandonando las responsabilidades de
sus cuidadores (Molinari-Ulate et al., 2023). No obstante, el desarrollo de este tipo de
iniciativas debe contar con la participacion de las partes interesadas y los pacientes para
lograr sistemas mas atractivos y faciles de usar que se ajusten a las necesidades reales
(Molinari-Ulate, Woodcock, et al., 2022; Thabrew et al., 2018).

5. Conclusién

Este proyecto describid una serie de pasos necesarios para crear las bases de una plataforma
tecnoldgica para la formacion en salud y bienestar de adultos mayores con demencia y
deterioro cognitivo y sus cuidadores. Los estudios comprendidos en el proyecto pretendian
contribuir a la busqueda de soluciones para hacer frente a los retos que plantea el
envejecimiento de la poblacion, en particular la complejidad de la atencién a los adultos
mayores, el aumento de las personas que viven con demencia y de sus cuidadores, y la escasa
accesibilidad de las poblaciones rurales a los servicios sanitarios para hacer frente a estos
retos.

En primer lugar, se identificaron las herramientas de evaluacion alineadas con un enfoque de
atencion integral que podrian utilizarse para monitorizar y evaluar multiples dominios de una
persona, y proporcionar a los médicos datos relevantes, alertas y planes de atencion

183



personalizados. El interRAI LTCF y el interRAI HC se recomiendan para su uso en centros
de larga estancia y atencion domiciliaria, respectivamente, debido al nimero de estudios, la
trayectoria de desarrollo del instrumento, la validacion en varios paises y sus caracteristicas
psicométricas.

En segundo lugar, se identificaron las pruebas y caracteristicas de las TSD que apoyan la
administracion de los EGI, ya que son necesarias para alcanzar su plena capacidad. La
literatura cientifica sobre este tema fue escasa, sin embargo, se reportaron barreras
relacionadas con su usabilidad y factibilidad, tales como la disponibilidad y accesibilidad a
dispositivos apropiados; inconsistencia en la conectividad de la red; problemas técnicos que
llevan a datos inapropiados, inconsistentes y faltantes; duracion de la evaluacion; y falta de
entrenamiento y conocimiento sobre la informacion recolectada y su proposito. Asimismo, se
describieron algunas recomendaciones que podrian mejorar su usabilidad e implementacion,
por ejemplo, la accesibilidad a la evaluacion del individuo por parte de maltiples
profesionales sanitarios y la posibilidad de desglosar las secciones en funcién de la
experiencia profesional para compartir la responsabilidad de las evaluaciones; el uso de
almacenamiento de datos seguro, como las nubes; la automatizacién de un célculo en tiempo
real de las escalas y los resultados con una representacion grafica del perfil y el estado de
salud de la persona; alertas automaticas, notificaciones y seguimiento continuo para la
finalizacion de los items; y la provision de planes de atencién personalizados en funcion de
los datos recopilados.

En tercer lugar, se estudid la participacion digital de las partes interesadas y los pacientes en
el disefio, el desarrollo, la investigacion y la aplicacion, para hacer frente a los retos causados
por la pandemia COVID-19 en el desarrollo de esta metodologia de investigacion. El
principal resultado fue el marco de "Habilitacién a la Coproduccion Digital™, que se
identificd como una herramienta Gtil para que los investigadores, los coordinadores de la PPI
y, sobre todo, para que identificaran y debatieran los pros y los contras de la PPI electrénica y
los enfoques mixtos e hibridos. EI marco también fue Gtil para identificar varias
recomendaciones para mejorar la aplicacion de la e-PPI.

En cuarto lugar, se identificaron los facilitadores y obstaculos de la aplicacion de un enfoque
de atencion sociocomunitaria que ha demostrado una mejor relacion coste-beneficio en
comparacion con otras metodologias, el MCSP. Los principales obstaculos identificados
fueron la financiacion del proyecto y la coordinacion y colaboracion entre instituciones.
Ademas, la dificultad para involucrar a las poblaciones rurales y la necesidad de acceder a
materiales de formacion y capacitacion del personal fueron temas relevantes para el contexto
cultural de Espafia. La necesidad de un proceso de implementacion adaptado al contexto de
interés, y el desarrollo de acciones para superar barreras especificas, como el desarrollo de
herramientas para ofrecer este enfoque asistencial de forma remota para involucrar a las
poblaciones rurales, se consider6 como el principal hallazgo.

En quinto lugar, en un intento de ofrecer una alternativa de servicio de apoyo a los cuidadores
de personas que viven con demencia en zonas rurales remotas de Espafia, se desarroll6 la
adaptacion cultural del programa de formacion y apoyo iSupport para cuidadores de PvD. La
plataforma iSupport-Sp se proporciona a través del aprendizaje en linea, mejorando la
prestacion de servicios de atencion sanitaria, y permitiendo que las zonas remotas puedan
acceder a ella con el Unico requisito de tener acceso a conexion a Internet. Esto sera
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especialmente beneficioso para los cuidadores, a menudo limitados de tiempo debido a sus
responsabilidades como cuidadores y otras obligaciones diarias. Ademas, se estan estudiando
la usabilidad y la experiencia del usuario de iSupport-Sp, asi como su impacto en el
conocimiento de la demencia y la sobrecarga de los cuidadores, con el fin de obtener pruebas
de su eficacia y mejorar el servicio para adaptarlo a las necesidades de las partes interesadas.

Si se incorporan los resultados de estas cinco fases y se incluyen tecnologias novedosas como
la IA, la robotica, las tecnologias ponibles y los dispositivos de monitorizacion, la idea de la
plataforma tecnoldgica podria ser viable. Otros proyectos pueden aprender de las lecciones
obtenidas en este proyecto y podrian poner en practica las iniciativas aqui descritas, para
generar un impacto en las posibles soluciones a los retos a los que se enfrenta actualmente la
poblacién que envejece.
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Supplementary Material 2. Extended English Summary

1. Introduction

The demographic transition to ageing populations is bringing new challenges to societies and
public health systems (WHO, 2015), confronting them with the need for new adjustments and
responses from all sectors (WHO, 2018). Care systems have been facing and struggling with
the widely diverse and complex panorama of older adult care, mainly associated with
comorbidities, polypharmacy, multiple treatments and interventions from different healthcare
providers, and the risk of developing functional and cognitive impairment, which have
profound implications on the quality of life and independence and autonomy capacity of the
older adult population (Roberto Bernabei, Francesco Landi, Graziano Onder, Rosa Liperoti,
& Giovanni Gambassi, 2008; Molinari-Ulate, Mahmoudi, Franco-Martin, & van der Roest,
2022; WHO, 2015).

As ageing occurs, the prevalence of dementia rises and it duplicates every 5 years after the
ages between 65 and 69 (Villarejo Galende et al., 2021). According to the World Alzheimer
Report 2018, around 50 million people are living with dementia around the world and it is
expected to triple to 152 million people by 2050 (Gauthier, Rosa-Neto, Morais, & Webster,
2021; Patterson, 2018). As the disease progresses, an increase in the need for supervision and
personal care for a person with dementia is expected (Alzheimer's, 2016), affecting the
caregivers’ health and quality of life, and impacting their financial health (Alzheimer's, 2016;
Casal Rodriguez, Rivera Castineira, & Currais Nunes, 2019; Waligora, Bahouth, & Han,
2018). It is estimated that around 80% of the care is provided by informal caregivers (e.g.,
family members, friends, unpaid caregivers) (Alzheimer's, 2016; Coduras et al., 2010) and
that 85% of the costs are attributed to the family (Gauthier et al., 2021; Ministerio de
Sanidad, 2019).

The transition to an ageing population has been also reflected in Spanish society, where this
project has been implemented. It is expected that by 2050 one of every three Spaniards will
be over 65 years old and that the population with dementia will increase by close to one
million (Sanchez Sanchez, 2006). This situation has modified the Spanish population
pyramid and has developed new sociodemographic challenges (Pérez Diaz, Abellan Garcia,
Aceituno Nieto, & Ramiro Farifias, 2020), principally affecting the rural areas of Asturias,
Castillay Ledn, Galicia, Pais Vasco, Cantabria, and Aragon, where the proportion of older
adults is higher (Pérez Diaz, Abellan Garcia, Aceituno Nieto, & Ramiro Farifias, 2020). This
current demographic context in Spain is known as “Emptied Spain” and refers to a relatively
higher percentage of ageing and depopulation in rural areas and an increasing rural-urban
migration, particularly of the youth, which has diminished service delivery in rural areas and
posed increasingly challenges (de la Torre, 2018; Lépez Gonzalez, 2021; Pérez Diaz et al.,
2020).

For facing this panorama, it has been suggested to develop healthcare approaches that place
older people’s needs and preferences in the centre of service delivery (WHO, 2015, 2018).
One such an approach is the integrated care, which has shown to be an effective alternative
approach to implement in the complex spectrum of older adult care (WHO, 2018), improving
the quality of life and positively impacting rates of institutionalization and costs (Johri,
Beland, & Bergman, 2003; McDonald, Schultz, & Chang, 2013; WHO, 2015). Several
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initiatives have been developed in the last ten years to target and support the integrated care
proposals, such as the development of technological systems that allow the assessment and
clinical data transfer around clinical settings (e.g. home, nursing homes, long-term care
facilities, hospitals, etc.) (Devriendt et al., 2013; L. Gray & Wootton, 2008; Vanneste,
Vermeulen, & Declercq, 2013). These systems could facilitate sharing and monitoring
clinical data, integrating and coordinating assessments, improving communication among
health environments, continuity of care, identifying people at risk or coordinating better
person centred interventions (Devriendt et al., 2013; L. Gray & Wootton, 2008; Vanneste et
al., 2013).

This project contributes to the search for better healthcare systems tools that could face the
above-mentioned challenges, specifically the complexity of older adult care, the rise on
people living with dementia (PLwD) and their caregivers, and the accessibility of the rural
population to healthcare services to face the ageing population difficulties. In the next
subsections, it is explained how these complexities were approached and what was
specifically done to contribute to the solution of this panorama.

1.1.  General aims
The main aims of this project were:

a) To develop a proof of concept of a technological platform integrating several
innovative digital tools for health and wellness coaching of older adults with dementia and
cognitive impairment and their carers

b) To study the effects of utilisation of the platform on physical health, mental and
emotional well-being, activities of daily living, social and cognitive functioning and
professional care use.

c) To involve older adults with dementia and their carers in the design and development
of the platform, assessing their satisfaction, the impact of the system in realistic settings,
acceptability, and usability, to enable them to manage the system autonomously in daily life.

1.2.  Studies objectives

To achieve the main aims of the project, it was needed to conduct several studies with
specific objectives. In this subsection, it is briefly explained and justified what studies were
conducted and their objectives that helped to get closer to the main goal:

I. Systematic reviews

a. Literature search on the content and psychometric characteristics of Comprehensive
Geriatric Assessments (CGAS) used in long-term care settings and community care
(Molinari-Ulate, Mahmoudi, et al., 2022)

As the technological platform is targeting multiple domains of PLwD (e.g., physical health,
mental and emotional well-being, activities of daily living, social and cognitive functioning
and quality of care), it was necessary to identify the assessment tools available in the
scientific literature that cover these domains and to compare their psychometric
characteristics to make an informed decision on which tool to implement. For this reason, this
systematic review aimed to provide insight into the content and psychometric characteristics
of CGAs used in long-term care settings and community care. CGAs are considered as a care
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process embedding a coordinated multidimensional and multidisciplinary assessment that
facilitates clinical decisions for the development of personalized care plans to address,
through a person-centred approach, the needs and concerns of older adults and their families
and carers (BGS, 2019; Pilotto et al., 2017). They incorporate the main pillars of integrated
care and have become important interventions in geriatric care (Ellis, Whitehead, Robinson,
O'Neill, & Langhorne, 2011; Pilotto et al., 2017).

b. Literature search on the evidence and technical features of Digital Health
Technologies (DHTSs) developed to facilitate the administration of CGAs for long-term care
settings or community care

After the first literature search, it was identified that to reach the full potential of CGAs, they
must be supported by electronic data systems that provide the multidisciplinary teams of care
professionals with relevant outputs and that enable sharing of information between multiple
care settings in a timely manner (Chadwell, 2001; Devriendt et al., 2013; L. C. Gray et al.,
2009). This could optimize the coordination of care and avoid potential setbacks associated
with the completeness and reliability of the data collected. Consequently, this systematic
review aimed to describe the evidence on DHTSs that have been developed to facilitate the
administration of CGAs and describe their technical features and components, address the
feasibility and usability, efficacy and effectiveness, and implementation outcomes, and report
on the maturity of the DHTSs.

ii. Digital Patient and Public Involvement in dementia research (Molinari-Ulate,
Woodcock, et al., 2022)

To achieve the involvement of PLwD and their carers in the design and development, it was
needed to study the methodology to conduct this involvement. Patient and Public
Involvement (PPI) has been considered a cornerstone research project or public policy
development carried out with or by patients and members of the public for governmental and
ethical policies in health research (Burton, Ogden, & Cooper, 2019; Charlesworth, 2018;
Dogba, Dossa, Breton, & Gandonou-Migan, 2019; Gove et al., 2018; INVOLVE, 2012; Miah
et al., 2019). However, in March 2020 the World Health Organization (WHO) declared the
COVID-19 pandemic and the involvement of patients and the public in research was
challenged by social distancing, lockdowns and reduced physical contact (NHS, 2021),
accelerating the rapid transition to digital working. Due to this situation and the scarce
literature on how to conduct digital PPI (e-PP1), this study aimed to explore the experiences
of e-PPI within a dementia-specific context during the COVID-19 pandemic and intended to
use the findings to refine an existing ‘Overview of Digital Considerations’ originally
developed by a PPI group, resulting in the ‘E-nabling Digital Coproduction’ Framework.

iii. Adaptive implementation of the Meeting Centres Support Programme

The lack of resources in health care systems to face the challenges of dementia and the
sociodemographic changes affecting the caregiver role have led to a growing need for socio-
community programs in search of more sustainable and effective interventions (Fam,
Mahendran, & Kua, 2019; Prina, Mayston, Wu, & Prince, 2019; Prince et al., 2008). One
such approach is the Meeting Centres Support Programme (MCSP) as it has been identified
as an alternative care approach with greater socio-community integration and a better cost-
benefit ratio that improves the quality of life and mental health of PLwD and their caregivers
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(Brooker et al., 2018; Droes, Breebaart, Meiland, Van Tilburg, & Mellenbergh, 2004; Droes,
Meiland, Schmitz, & van Tilburg, 2004; Henderson et al., 2021; Mangiaracina et al., 2017).
For this reason, this project aimed to identify the facilitators and barriers that could facilitate
an adaptive implementation of the programme by understanding the cultural, care and social
context of two regions of Spain and Ecuador. An adaptive implementation of the programme
could facilitate its integration in the rural context of Zamora, Spain, and its implementation
could be supported by the digital platform to reach remotely the rural populations.

v, Cultural adaptation of the iSupport online training and support programme
(Molinari-Ulate et al., 2023)

Following the aim of integrating digital tools for health and wellness coaching for PLwD and
their carers, particularly those living in rural areas, e-learning has been identified as an
effective approach that benefits the dementia knowledge and social support of caregivers of
PLwD (Murray, Burns, See Tai, Lai, & Nazareth, 2005; Sitges-Macia, Bonete-L06pez,
Sanchez-Cabaco, & Oltra-Cucarella, 2021). It has also the potential to overcome some
constraints of in-person interventions, such as costs and transportation, inability to leave
home due to the caregiving role, and might help to increase the service coverage (Hattink et
al., 2015; O'Connor, Arizmendi, & Kaszniak, 2014; Pot et al., 2019; Wasilewski, Stinson, &
Cameron, 2017). Therefore, this project aimed to culturally adapt the iSupport, an evidence-
based training and support programme for caregivers of PLwD developed by the World
Health Organization, and co-design an online platform with PLwD, informal carers, and
people from rural regions in Castilla'y Leon, Spain. This platform was developed as part of
the digital tools to be integrated into the main technological platform, supporting its remote
implementation.

V. Usability, user experience, and pilot study of the efficacy of the iSupport-Sp

Associated with the cultural adaptation study of iSupport, this project aimed to study the
usability and user experience of the iSupport-Sp in informal and formal caregivers of PLwD.
Additionally, the study explores whether the use of the iSupport-Sp influences the level of
dementia knowledge and the self-perceived caregiver burden. The results of this pre-
experimental pilot study will serve to design a future randomized controlled trial to determine
the efficacy of the iSupport-Sp and to include it in the technological platform if it shows to be
an effective digital tool for caregivers of PLwD.

2. Methods
2.3. Systematic Reviews

2.1.1. Literature search on the content and psychometric characteristics of CGAs used in
long-term care settings and community care (Molinari-Ulate, Mahmoudi, et al., 2022)

A search strategy was conducted in three databases, PubMed, CINAHL and Web of Science
Core Collection for studies up to July 13, 2021. Reference lists of selected studies and
relevant systematic reviews were scanned for potentially eligible primary studies. Studies
were excluded if a) the CGA was an assessment that consists of a collection of single domain
measures, tests or assessments, or stand-alone instruments assessing one domain (e.g,
depression); b) studies published in languages other than English or Spanish; ¢) Publications
such as conference abstracts, case studies, protocols, dissertations, books and systematic
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reviews; d) if the entire CGA was self-report; e) CGAs developed for acute care, mental
health care, palliative care, primary care or hospitalized settings; f) those CGAs that assessed
transfer from or to any of the aforementioned care settings.

Two authors constructed the search strategy from free text keywords and Medical Subject
Headings (MeSH). Search strategy was translated to the database’s correspondent-controlled
vocabulary headings and appropriate syntax, when necessary. Duplicates identified from the
initial search were removed. Two authors independently screened titles and abstracts of the
records identified. Full-text article review was conducted independently by two reviewers,
obtaining the final records for the analysis. Discrepancies were solved through discussion or
by incorporating a third reviewer.

From the final studies selected, the following data were extracted: a) name of CGA; b)
authors/year; d) description of sample; e) country; f) study setting; g) study design; h) aim of
the study; i) type of validity/reliability; and j) main findings. Scale, items, indices, or domains
were also extracted from the relevant studies. The quality of the studies/risk of bias was
assessed independently by two of the authors through the “STANDARD QUALITY
ASSESSMENT CRITERIA for Evaluating Primary Research Papers from a Variety of
Fields”(Kmet, Lee, & Cook, 2004).

2.1.2. Literature search on the evidence and technical features of DHTs developed to
facilitate the administration of CGAs for long-term care settings or community care

Searches were conducted up to April 5, 2023, in PubMed, CINAHL and Web of Science. The
studies inclusion criteria were a) the study focused on the feasibility, usability, efficacy,
effectiveness, or implementation of DHTSs supporting the administration of CGAs for long-
term care settings and community care; b) the CGA was a single multidisciplinary test or
assessment tool; c) the DHT was developed for use in clinical practice, d) the CGA supported
by the DHT must be targeting people 55 years old or above. Only studies in English and
Spanish were considered.

The search strategy was developed by two authors using free text keyword and MeSH. The
strategy was translated to the correspondent-controlled vocabulary headings and appropriate
syntax of the other databases. After duplicate removal, the remaining records were divided
amongst three pairs of reviewers (six in total) who screened the titles independently. Within
each pair, deviations were discussed and agreement was sought. The abstracts of the
potentially eligible remaining records were screened by two authors. The same authors
checked the full-text of the eligible papers. Discrepancies were solved by involving a third
author.

The data extracted from the studies finally selected were: a) author and year of publication; b)
name of the DHT, c) technical features; d) stage of maturity; ) name of the CGA; f) aim of
the study; g) study design; h) country; i) care setting; j) description of the study sample (size,
female percentage, mean age, and standard deviation); k) outcomes; I) main findings. Risk of
bias was evaluated by two raters through the “mERA Methodological Criteria” (WHO,
2016).

2.4. Digital Patient and Public Involvement in dementia research (Molinari-Ulate,
Woodcock, et al., 2022)
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The project was co-produced with the MindTech Involvement Team, a group of people and
carers bringing their own lived experiences of mental health conditions, as well as expertise
in the processes of patient and public involvement (PPI). Three types of sessions were
performed a) a project design and development session, b) project delivery sessions
(workshops), and c¢) meetings to analyse and synthesize the outcomes.

Two online workshops and one individual interview were conducted. Four researchers and
two PPI coordinators participated in Workshop 1. An individual interview was held with one
of the researchers as could not attend the workshop. Workshop 2 was performed with the
‘Dementia, Frail Older People and Palliative Care Patient and Public Involvement Advisory
Group’, an existing PPI group from the University of Nottingham, made up of members who
have experience of caring for PLwD and some were carers themselves.

Continuing the focus on co-production, a collaborative data analysis was performed with
members of the MindTech Involvement Team. Thematic analysis was chosen for the analysis
of results. Coding was performed by the project leads and final coding was brought back to
the Involvement Team for discussion and final inputs. Themes identified were mapped
against the ‘E-nabling Digital Co-production’ Framework, which was refined during the data
analysis of this project.

2.5. Adaptive implementation of the Meeting Centre Support Programme

Two online semi structured interviews were conducted in October 2021 with stakeholders of
Ecuador and Spain. In Ecuador, the stakeholders interviewed were representing the public,
social services, and academic sectors. In Spain, the interviewed was conducted with the
coordinator and the programme facilitator of the Meeting Centre in Zamora, Spain.

Interviews were conducted through Microsoft Teams and were transcribed verbatim for
analysis. Stakeholders received a list of facilitators and barriers identified from previous
studies of implementation was used to familiarize the participants with implementation
process examples. Thematic analysis was the chosen approach for data analysis, and it was
conducted independently by two reviewers. The facilitators and barriers identified were
mapped against the theoretical model for tracing facilitators and barriers in adaptive
implementation (Meiland, Droes, De Lange, & Vernooij-Dassen, 2004). A list of facilitators
and barriers identified in previous studies was used as the framework for the coding process.

2.6. Cultural adaptation of the iSupport online training and support programme
(Molinari-Ulate et al., 2023)

Three main steps were conducted, each with its own methods: a) translation, b) cultural
adaptation, and c) online platform co-design. The translation was performed by two native
Spanish speakers’ authors familiar with the context of Castilla y Leon, Spain, and with
experience in dementia and caregivers.

The cultural adaptation was conducted according to the Adaptation and Implementation
Guide provided by the WHO (WHO, 2019a). First, the words, names, links, and resources
included in the original generic version of the iSupport and recommended by the Guide to be
changed, were modified according to the local culture and habits. Second, three focus groups
were conducted to review the translated and adapted version with a) informal caregivers, b)
formal/professional caregivers, and c) a group of experts on cognitive impairment and
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dementia. For the first two groups, the focus groups consisted of two sessions of 90 minutes
each; for the group of experts, the data was collected by e-mail after a first face-to-face
session to explain the purpose of the project and how to register the data. Third, all
modifications were collected and discuss in the focus groups, the final remarks were included
in an adaptation form to compare the three samples. Thematic analysis was the chosen
approach to code the data; codes were initially obtained from previous published iSupport
cultural adaptations and new codes identified were included. Data was coded by two of the
authors and disagreements were solved by involving a third researcher.

An additional co-design process was performed to increase the quality of the design and
adaptation of the online platform. This step was targeted as a PP1 activity and performed with
a) the European Working Group of People with Dementia (EWGPWD), a group of people
living with dementia and their carers with experience in research engagement; b) the
Dementia: Intersectorial Strategy for Training and Innovation Network for Current
Technology (DISTINCT), a group of researchers aiming to improve the lives of people living
with dementia and their carers through technology; and c¢) a group of people living in a rural
area in Salamanca, which eight of them were or used to be caregivers of people living with
dementia. The EWGPWD meeting was performed online through Zoom, with the DISTINCT
Network and the rural population meetings were in-person. The time for the sessions varied
from 20 to 40 minutes. Decision for the inclusion of the recommendations were done
according to the technological viability and the adaptation guidelines from the WHO.

2.7. Usability, user experience, and pilot study of the efficacy of the iSupport-Sp

A mixed methods study of human-online platform interaction is being conducted. The study
has been done in one single phase with two slopes: a) a usability and user experience study,
and b) a exploratory pilot study of the efficacy of the iSupport-Sp on dementia knowledge
and caregiver burden. For the first slope, the Computer System Usability Questionnaire
(CSUQ) and a semi structured interview of user-experience are being administered after the
iSupport-Sp training program has been completed. For the efficacy pilot study, two
questionnaires are being administered pre- and post- the completion of the iSupport-Sp, the
Dementia Knowledge Assessment Tool 2. Spanish Version (DKAT2-Sp) and the Zarit
Burden Interview (ZBl).

The targeted sample are 50 individuals identified as informal or formal caregivers of PLwD
which are being recruited from Memory Clinics, Spanish Alzheimer Associations and Long-
term care settings in Castilla y Ledn, Spain. The inclusion criteria is: a) being 18 year and
older, b) being an informal or formal caregiver, c) the person being care should have a
dementia diagnosis, d) know how to read, write and being a fluent Spanish-speaker, and e)
not have loss of any sense that makes it difficult to use electronic devices.

Once the participants are identified, they have access to the iSupport-Sp link where they must
register and create a username and password. Sociodemographic data will be gathered from
the registration. Following the registration, participants will complete the DKAT2-Sp and the
ZBI, and then they will have access to the modules and lessons. Once the participants have
completed all modules and lessons, they will complete the DKAT2-Sp and the ZBI post-test,
and the CSUQ and user-experience semi structured interview. At the end, they will have the
option to download a certificate of completion of the iSupport-Sp.
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3. Results
3.3.  Systematic Reviews

3.1.1. Literature search on the content and psychometric characteristics of CGAs used in
long-term care settings and community care (Molinari-Ulate, Mahmoudi, et al., 2022)

A total of 10 different CGAs were identified from 71 studies reviewed. The Resident
Assessment Instrument-Minimun Data Set (RAI-MDS) and its subsequent versions, the
VALutaziones GRAFica (ValGraf) Residential version, and the Care Planning Assessment
Tool (CPAT) were focused on long-term care settings. For community care, the
Comprehensive Assessment and Referral Evaluation (CARE), the Older American’s
Resources and Services (OARS) Multidimensional Functional Assessment Questionnaire
(OMFAQ), the Philadelphia Geriatric Center Multilevel Assessment Instrument (MAI), the
Popovich Scale, the Outcome and Assessment Instrument Set (OASIS), the RAI-MDS Home
Care (HC) and its subsequent versions, and the Community Assessment of Risk Instrument
(CARI), were identified.

The most studied instruments for long-term care were the RAI-MDS and its subsequent
versions, while for community care were the RAI-MDS HC and its subsequent version and
the OASIS. Inconsistencies in terms of how specific the domains assessed were between the
CGAs were identified. Whilst some CGAs included broad domains which makes it difficult
to understand what were specifically assessing, others were more specific or clearer by
referring and evaluating the domains in more detail.

The number of studies and the psychometric characteristics positively support the use of the
RAI-MDS and subsequent versions in long-term care settings as compared to the other
CGAs. However, it shows some flaws on items such as oral/dental problems, risk of
undernutrition, urinary tract infection, and depression and mood. For community care, the
number of studies validating the CGAs did not differ as much as in long-term care, and the
psychometric characteristics appear to achieve high standards for all CGAs, except for the
CARI and the CARE. Some relevant considerations regarding the psychometrics of
community care CGAs are available (Molinari-Ulate, Mahmoudi, et al., 2022).

Considering the study characteristics, the psychometric features, the instrument development
trajectory, and the global adaptation and validation, the interRAI LTCF and interRAI HC are
recommended to be used for long-term care facilities and community care. Nonetheless,
health care professionals must be aware of the flaws reported for these instruments.

Due to this recommendation, the interRAI LTCF and the interRAI HC were translated and
culturally adapted with health care professionals of Zamora and Barcelona, Spain. The
manuals and forms of these instruments are expected to be published and available after
interRAI approval. Also, as the interRAI suite of instruments share core items, the interRAI
Mental Health (MH), the interRAI Community Mental Health (CMH), and the interRAI
Emergency Screener for Pyschiatry (ESP) were also translated and adapted for the Spanish
population.

3.1.2. Literature search on the evidence and technical features of DHTs developed to
facilitate the administration of CGAs for long-term care settings or community care
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Despite that the previous literature search identified three CGAs for long-term care settings
and seven for community care (Molinari-Ulate, Mahmoudi, et al., 2022), this scientific
literature review only identified four DHTSs supporting two of those CGAs, the MDS-HC and
the interRAI HC. Five studies were included in the analysis, targeting the following DHTS: a)
MDS-HC® Electronic Web-based Interface; b) interRAI electronic assessment tools; c)
System for Person-centered Elder Care (SPEC); and d) BelRAI. The MDS-HC® and the
interRAI electronic assessment tools were at the feasibility/usability stage of evaluation and
were in the prototype and scaled-up state of maturity, respectively. The SPEC was
investigated at the stage of maturity of demonstration and the effectiveness state of
evaluation. The BelRAI was in the integration/sustainability stage of maturity and at the
implementation state of evaluation.

Information regarding the technical features and hardware characteristics of the DHTs was
limited. Only reported for the interRAI electronic assessment tools, which described the use
of laptops, however, the used software was not specified. From the feasibility and usability
data gathered, the following barriers affecting the implementation of the DHTSs in care
practice were identified: a) technical difficulties using the software; b) length of the
assessments; ¢) inconsistent network connectivity; d) carrying around the hardware, mainly
laptops; e) need of ongoing training to perform the assessment correctly; and f) lack of staff
knowledge regarding the information collected and its purpose. Some of these barriers can be
overcome with novel technologies, however, training of health professionals on the
assessments and staff knowledge regarding the purpose of the data collected, are not
technology-related and need to be addressed.

Also, the results showed some features that could reinforced the usability, effectiveness, and
implementation of DHTSs supporting the application of CGAs, such as: a) utilization of a safe
data storage warehouse, such as clouds; b) inclusion of automatic alerts, notifications, or a
continuous check for item completion in the DHTS; c) access allowance for multiple health
care professionals on individual assessments in the DHT, avoiding to rely on one professional
to complete the CGA but using the expertise of each team member; d) provisioning of
individualized profile reports of needs and risks, and personalised care plans; and d)
automatic calculation of the composite outcomes and scales.

3.4.  Digital Patient and Public Involvement in dementia research (Molinari-Ulate,
Woodcock, et al., 2022)

Regarding the challenges and approaches of e-PPI, two main themes were shared by the
participating groups a) the wider potential reach without geographical constraints, which
could be useful to widen participation, and b) the perception of more business-like sessions
with reduced opportunities for social interactions and communication. It was also identified
both positive and negative opinions concerning the transition to digital co-production. For
example, in terms of the diversity and inclusion of the PPI groups, e-PPI was considered as a
barrier if the same members are always attending the sessions, however, it could also offer
the opportunity to include others who have not engaged in PPI before. Within the dementia
context, e-PPI offers carers the capacity to attend more meetings (as they do not need to leave
care responsibility by attending virtually) but simultaneously they may lose time away from
care responsibility (respite and supportive space opportunities).
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After the refinement of the existing guidance ‘Overview of Digital Considerations’ developed
by the MindTech Involvement Teams, which was used to start the coding of the results, it
was identified and co-produced four areas that resulted in the ‘E-nabling Digital Co-
production’: Technological, Resources, Involvementability, and Ethical and Welfare. The
development process of the framework is a good example of collaborative data analysis and
co-production. It was also identified that the framework is a tool for researchers, PPI
coordinators and public contributors to identify and discuss challenges and opportunities
provided by e-PPI and blended/hybrid approaches. It has the potential to be used with
specific populations and contexts, as it was demonstrated through the dementia context target
in this project. The framework should be considered as an opportunity to study how PPI is
approached and to explore the preferences and implications of different PP1 approach
methodologies.

3.5.  Adaptive implementation of the Meeting Centre Support Programme

The barriers identified in both Ecuador and Spain, also shared by other European countries
(Netherlands, United Kingdom, Poland, and Italy), were the collaboration and coordination
between institutions and the project funding. The main facilitators were the stakelhoders’
enthusiasm and the collaboration between partners and institutions. New facilitators and
barriers, not evident in previous studies, were identified specifically in Spain and Ecuador.
For example, the urban-rural difference, particularly the difficulties accessing rural
populations, and the need for transportation were identified as barriers in both Spanish-
speaking countries. The availability of staff and volunteers trained and skilled in MCSP and
finding a sufficient number of participants were identified as facilitators in Spain, however,
they were considered as barriers in Ecuador. Other barriers were identified such as the
administrative process to create collaborations or obtain funding, which in Ecuador was
considered to slow down the process. In Spain, the program was perceived as an additional
burden for informal caregivers as it was not fully adjusted to their needs of informal
caregivers.

The project also demonstrated that the traceability model and the phased implementation
process, previously implemented in European countries, could be applied in Spanish-
speaking countries. In addition, the study opens the door to carry out adapted implementation
processes of the MCSP in Latin American. On this regard, these results motivated the
development of the ‘Spanish Introductory Course Implementation of Meeting Centres for
People with Dementia and their Caregivers’ which includes examples of the facilitators and
barriers identified in this study and was specifically developed for Spanish-speaking
countries. This course was developed with the support of the MeetingDem network, the
Institute of Biomedical Research of Salamanca (IBSAL), and the Amsterdam University
Medical Centres, location Vrije Universiteit. It is now available at
https://edyou.org/es/moocs/implementacion-de-centros-de-encuentro-para-personas-con-
demencia-y-sus-cuidadores

3.6.  Cultural adaptation of the iSupport online training and support programme
(Molinari-Ulate et al., 2023)

A total of 435 suggestions were proposed for adaptation associated with erroneous
terminology, rewording text/writing, grammatical or punctuation marks errors, and repeated
information or need for additional content. The majority of the suggestions were proposed by
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the formal caregivers (n=244), followed by the experts group (n=170) and by the informal
caregivers (n=21). As demonstrated, suggestions from informal caregivers were far fewer
than the other stakeholders group, which led to an imbalance between the perspective of the
three groups composing the sample.

Regarding the co-design process, several recommendations were exposed: a) preference for
interactive material such as videos or images, b) a forum to receive feedback from health care
professionals and to leave satisfaction comments, c) availability in multiple platforms (e.g.,
tablet, laptop, mobile), d) slide format for information presentation, e) access to the
information by audio, f) a personal link to access the platform instead of a username and
password, g) easy language avoiding technical vocabulary, h) make it available for those
without access to Wi-Fi or technological devices, and e) availability to edit letter size and
background colours.

Considering the previous results, the iSupport Spanish online version (iSupport-Sp) was
developed. iSupport-Sp was developed in WordPress using the online training plugin
LearnDash and the Enfold theme. It is hosted in a cloud system (isupport.bluece.eu) and it
can be accessed by users through the internet connection. The platform can be run by a
computer, laptop, tablet, or smartphone. It incorporates dashboards to track users’ progress.
Therefore, it can report on completion rates, attendance data and success likelihood.
iSupport-Sp is available upon request to the authors as it is under study for its feasibility and
usability.

3.7.  Usability, user experience and pilot study of the efficacy of the iSupport-Sp

This study is underway, and no preliminary data is available at the time this report has been
written. It is expected that the co-production and co-design of the iSupport-Sp will be
reflected in the usability and user experience of the participants. Also, it is expected that the
use of the iSupport-Sp improves the dementia knowledge and decrease the caregiver burden
of the caregivers of PLwD participating in the study.

4. Discussion

This project aimed to contribute to the search of innovative and technological solutions to
equip healthcare systems with tools that could face the new challenges caused by the ageing
population. It particularly targeted the complexity and diversity of older adult care, the rise on
people living with dementia and their caregivers, and the accessibility of the rural population
to healthcare services to face these challenges. To pursue this objective, it intended to
develop a proof of concept of a technological platform integrating several innovative digital
tools for health and wellness coaching of older adults with dementia and cognitive
impairment and their carers, and to study its utilisation effects on physical health, mental and
emotional well-being, activities of daily living, social and cognitive functioning, and
professional care use. This procedure would be accompanied by the involvement of older
adults with dementia and their carers in the development and design of the platform,
assessing their satisfaction, acceptability and usability, the impact of the system in realistic
settings, and to enable them to manage the system autonomously in daily life.

As a first step, the target was to identify which CGAs were available in the scientific
literature that incorporate the main pillars of an integrated care approach, and to identify the
evidence of the DHTSs that have been developed to assist these assessment tools. CGAs, and
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the DHTSs assisting them, could help to face the complexity of older adult care by improving
the communication and clinical data transfer between healthcare settings and stakeholders to
take more reliable decisions on care planning and health policies, optimizing the quality of
care (Chadwell, 2001; Committee, 2015; L. C. Gray et al., 2009; WHO, 2019b). Due to the
diversity of domains identified in the CGAs, it is consider necessary to be more specific on
which areas are assessed, as these are screening tools that could identify potential risk factors
for deterioration and take into account the complexity of older adult care (e.g., comorbidities,
polypharmacy, multiple treatments, etc.), which could improve clinical decision making and
personalized treatment and care plans (R. Bernabei, F. Landi, G. Onder, R. Liperoti, & G.
Gambassi, 2008; Molinari-Ulate, Woodcock, et al., 2022; Scanlan, 2005; WHO, 2015). By
gathering clearer information through well-defined domains and warnings, clinicians could
obtained more relevant clinical data to make more reliable decisions (Molinari-Ulate,
Woodcock, et al., 2022). It will also be possible to develop and improve algorithms obtained
from large databases, to incorporate automatic learning that can extract and identify useful
information to guide the development of clinical decision models, facilitating the prognosis,
diagnosis, and treatment planning, and optimizing the quality of care by identifying unmet
needs of older adult care (Dipnall et al., 2016; Géngora et al., 2018).

To reach this full capacity from the CGAs, it is necessary to employ DHTSs that could assist
on managing these data. However, it was identified a lack of scientific literature reporting on
DHTs supporting these assessment tools. This lack of evidence could cause poorly designed
systems threaten the safety of patients and contributing to users’ burnout and low morale
(Committee on Patient, Health Information, & Institute of, 2011; Kroth et al., 2019; Sheikh et
al., 2021), and lead to concerns regarding decision-making, quality of care, interventions and
care planning, as these are supported by the assessments’ results (Vanneste, De Almeida
Mello, Macq, Van Audenhove, & Declercq, 2015). To avoid some of these problems and the
barriers that could affect the implementation of the DHTSs in clinical settings, previously
mentioned in the results sections, it will be necessary to invest in data science, quality
improvement and health informatics training for the healthcare workforce, and to incorporate
data scientists and clinical informaticists in the clinical teams (Sheikh et al., 2021). Also, by
engaging the healthcare professionals and the patients in the design and development,
research and implementation process of the DHTS, could lead to more engaging and user-
friendly systems more aligned to the stakeholders’ needs (Thabrew, Fleming, Hetrick, &
Merry, 2018) and to identify early amendments, reducing the costs of the system (Kushniruk,
Hall, Baylis, Borycki, & Kannry, 2019; Sheikh et al., 2021).

The last recommendation associated to the engagement of the stakeholders and the patients in
the design, development, research, and implementation process, guided us to our second step
of this project: to studied how to approach PPI digitally, particularly because of the COVID-
19 pandemic. The development of the ‘E-nabling Digital Co-production’ Framework was a
response to the rapid transition to digital co-production as a consequence of the pandemic,
however, it is not exclusive to e-PPI as it should also be consider as a tool with the potential
to examine how PPI is approached in different contexts and conditions (Molinari-Ulate,
Woodcock, et al., 2022). It could be used as a tool to explore the preferences and implications
of different modalities of conducting PPI within the post-pandemic transition (Molinari-
Ulate, Woodcock, et al., 2022). To the best of our knowledge, this framework is the first one
targeting the digitalization of PPI and to consider e-PPI as a part of a blended approach
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(Molinari-Ulate, Woodcock, et al., 2022), as in a previous systematic review reporting on 65
frameworks for supporting, evaluating, and reporting PP, this was not considered
(Greenhalgh et al., 2019). The framework allowed to identified a variety of pros and cons in a
dementia specific context, nonetheless, it should be considered as part of an evolving hybrid
toolkit to perform PPI in other research contexts (Molinari-Ulate, Woodcock, et al., 2022). A
series of recommendations to improve e-PPI were also identified and were aligned with
suggestions described in previous studies (Lampa, Sonnentheil, Tokés, & Warner, 2021;
Molinari-Ulate, Woodcock, et al., 2022).

The lessons learned from the digital engagement of the stakeholders and patients in the
design, development, research, and implementation process, were necessary to move to the
next and final steps of the project. Due to the lack of resources in healthcare systems to
address the challenges associated with dementia, such as insufficient healthcare workforce
trained, lack of dementia knowledge and lack of funding for long-term care (Fam et al., 2019;
Prince et al., 2008; Richly et al., 2019), and the changing role of caregiving because of the
reduction of young population and a more active role of women in the workplace (Fam et al.,
2019; Prina et al., 2019; Prince et al., 2008), there is a growing need for socio-community
programs that take into account the local resources in search of more sustainable and
effective interventions (Fam et al., 2019; Prina et al., 2019; Prince et al., 2008). For this
reason, stakeholders from Spain and Ecuador were interviewed online to identify the
facilitators and barriers of the implementation of an alternative care approach that has
demonstrated greater socio-community integration and a better cost-benefit ratio, the MCSP
(Brooker et al., 2018; Droes, Breebaart, et al., 2004; Droes, Meiland, et al., 2004; Henderson
et al., 2021; Mangiaracina et al., 2017).

The facilitators and barriers identified differed according to the cultural context, the access to
training resources and the geographic distribution of the population. Also, some of the
facilitators and barriers differed from the ones identified in non-Spanish speaking countries.
For example, the access to rural areas and the need for transportation were identified as the
main barrier to implement this programme in the Spanish-speaking countries. This shows the
need to develop a strategic adaptation plan for the implementation of socio-community
programs, such as the MCSP, taking into account the different conditions of each country. It
is recommended that this adaption includes the socio-cultural adaptation of training materials,
in addition to the development of actions to overcome specific barriers, such as the
development of resources to offer the service remotely to provide access to rural populations.

As a response to the rural barrier identified in the implementation of the MCSP and
considering the sociodemographic situation of the ‘Emptied Spain’, the final step of the
project targeted how to deliver remotely some healthcare services for PLwD and their
caregivers living in rural areas. As an attempt to offer a support service alternative, a training
and support programme for caregivers of PLwD was culturally adapted and co-design with
stakeholders and PLwD. The iSupport-Sp was the final outcome, following similar changes
and recommendations to those identified in previous cultural adaptions (Baruah et al., 2021,
Efthymiou et al., 2022; Teles, Napolskij, Paul, Ferreira, & Seeher, 2021; Xiao et al., 2022).
This digital platform is provided via e-learning as it aims to enhance the healthcare service
provision and to enable remote areas to access its content and resources, otherwise, these
remote populations would incurred in travel costs or leave aside caregiver responsibilities to
access these resources (Klimova, Valis, Kuca, & Masopust, 2019; Ritterband & Tate, 2009).
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E-learning tools have demonstrated to be cost-effective compare to other modalities
(Dickinson et al., 2017; Mitchell, 2011) and to have the potential of delivering multimedia
information, which has been considered relevant to offer more engaging content and to
potentiate learning (Ruiz, Mintzer, & Leipzig, 2006). The only requirement to access the
iSupport-Sp is to have internet connection, then, its learning materials could be accessed at
any place and time removing any geographical obstacles and the limitation associated to the
caregiving role, such as restricted time or undertake daily duties such as employment, caring
for other family members or housework (Serafini, Damianakis, & Marziali, 2007). At the
moment this report has been written, the iSupport-Sp usability and user-friendliness are being
tested, as well as its potential to reduce caregiver burden and improve dementia knowledge. It
I expected that the results from this study reinforce the interest of stakeholders and policy
makers and that they can contribute to the improvement of the platform.

This project delved deeper into potential solutions for the challenges associated to the ageing
population. The main aim was to develop a proof of concept of a technological platform
integrating different innovative technologies to improve health and wellness of PLwD and
their caregivers. If “proof of concept” is considered as a kind of research aiming to provide
justification in practice of the potential transferability of knowledge acquired through
experimental testing (Kendig, 2016), it can be considered that this project partially
accomplished its main purpose. Several studies have been described whose results can be
considered as the foundations required for the development of the targeted technological
platform. If the results presented previously could be combined in a single DHT, embedding
novel technologies such as Artificial Intelligence (Al), robotics, wearable technologies, and
monitoring devices, the idea of the technological platform could be feasible.

However, without the knowledge acquired through this project, it would be more difficult for
this idea to become a reality. For example, the interRAI Long-term care and Home Care
assessments were identified as the recommended tools for the monitoring and assessment of
potential users, which demonstrated their potential for predicting mortality, hospitalizations,
admissions, urinary infections and cognitive, falls, and nutritional risk factors, and also
provide the clinicians with warnings and personalized care plans (Molinari-Ulate, Mahmoudi,
et al., 2022). However, in order to take advantage of its full potential, it was identified their
need to be supported by a DHT that could produce automatic alerts and notifications,
allowing multiple healthcare professionals to be involved in the assessment, and providing
them with individualized profile reports of needs and risks and care plans. Once the clinicians
received the clinical data of warnings and personalized care needs in a simple and user-
friendly manner (e.g. graphical representation of the person’s health profile and status), they
could offer an immediate response through digital and remote interventions. In this case,
difficulties in accessing rural population were identified as a barrier to implement a socio-
community programme such as the MCSP, however, the platform could offer remote access
to some of its activities through telepresence, facilitating the potential user with the same
activities that are performed in-person and in real-time in a different region. Also, family
members and caregivers could be supported through e-learning technologies, such as the
iSupport-Sp, without requiring to move to physical facilities and leaving their caregivers’
responsibilities (Molinari-Ulate et al., 2023). Nonetheless, the development of this kind of
initiatives needs to be supported by the involvement of stakeholders and patients to achieve
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more engaging and user-friendly systems aligned to the real needs (Molinari-Ulate,
Woodcock, et al., 2022; Thabrew et al., 2018)

5. Conclusion

This project described a series of steps necessary to create the foundations of a technological
platform for health and wellness coaching of older adults with dementia and cognitive
impairment and their carers. The studies comprised in the project aimed to contribute to the
search for solutions to face the challenges that come with the ageing population, particularly
the complexity of older adult care, the increase of people living with dementia and their
caregivers, and the poor accessibility of rural populations to access healthcare services to face
these challenges.

First, the assessment tools aligned to an integrated care approach that could be used to
monitored and assessed multiple domains of a person, and provide clinicians with relevant
data, warnings, and personalized care plans, were identified. The interRAI LTCF and
interRAI HC are recommended to be used in long-term care facilities and community care,
respectively, due to the number of studies, instrument development trajectory, validation in
several countries, and their psychometric characteristics.

Second, the evidence and characteristics of DHTs supporting the administration of CGAs
were identified, as they are necessary to reach the full capacity of the CGAs. The scientific
literature on this topic was scarce, however, barriers regarding their usability and feasibility
were reported, such as the availability and accessibility to appropriate devices; inconsistency
in network connectivity; technical issues leading to inappropriate, inconsistent, and missing
data; duration of the assessment; and lack of training and knowledge regarding the
information collected and its purpose. Also, some recommendations were described that
might improve their usability and implementation, for example the accessibility to the
individual’s assessment by multiple health care professionals and allowance to break down
the sections according to the professional expertise to share the assessments’ responsibility;
the use of safe data storage, such as clouds; automatization of a real-time calculation of the
scales and outcomes with a graphical representation of the person’s profile and health status;
automatic alerts, notifications and continuous monitoring for item completion; and
provisioning of personalized care plans according to the data collected.

Third, the digital engagement of stakeholders and patients on the design, development,
research and implementation, was studied to face the challenges caused by the COVID-19
pandemic on developing this research methodology. The ‘E-nabling Digital Co-production’
Framework came as the main outcome and was identified as a useful tool for researchers, PPI
coordinators and vitally public contributors to identify and discuss pros and cons provided by
e-PP1 and blended and hybrid approaches. The framework was also useful to identify several
recommendations to improve the implementation of e-PPI.

Four, the facilitators and barriers of implementing a socio-community care approach that has
demonstrated better cost-benefit ratio compared to other methodologies, the MCSP, were
identified. The main obstacles identified were the project funding and the coordination and
collaboration between institutions. Additionally, the difficulty to involve rural populations
and the need to access training materials and training for personnel were relevant topics for
the cultural context of Spain. The need for an adapted implementation process to the context
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of interest, and the development of actions to overcome specific barriers, such as the
development of tools to offer this care approach remotely to involve rural populations, was
considered as the major finding.

Five, as an attempt to offer a support service alternative for caregivers of PLwD in remote
rural areas of Spain, the cultural adaptation of the iSupport training and support programme
for carers of PLwD was developed. The iSupport-Sp platform is provided via e-learning,
enhancing the health care service provision, and enabling remote areas to access it with the
only requirement of having access to internet connection. This will be especially beneficial
for caregivers often limited from their restricted time due to caregiver responsibilities and
other daily duties. Also, the iSupport-Sp’s usability and user-experience, and its impact on
dementia knowledge and caregiver burden, are being currently studied to obtain some
evidence of its efficacy and improve the service to target the stakeholders’ needs.

By embedding the findings from these five steps and by including novel technologies such as
Al, robotics, wearable technologies, and monitoring devices, the idea of the technological
platform could be feasible. Further projects can learn from the lessons obtained in this project
and could implement the initiatives described here, to generate an impact on potential
solutions for challenges currently faced by the ageing population.
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Appendix A. Supplementary Material

Methods A.1 Search strategy, Studies selection procedure, and interpretation of test
scores

Search strategy

Two authors (MM and HR) constructed the search strategy, which contained free text keywords and Medical
Subject Headings (MeSH). For those databases different from PubMed, the search strategy was translated to
their correspondent controlled vocabulary headings and appropriate syntax, when necessary. The search strategy
is described below:

(“geriatric assessment” (MeSH Major Topic) OR “geriatric assessment/methods” (MeSH Major Topic) OR
“geriatric assessment” OR “geriatric evaluation” OR “geriatric instrument” OR GA OR “comprehensive
geriatric assessment” OR CGA OR “multidimensional geriatric assessment”) AND

(“residential facilities” (MeSH Major Topic) OR “Community Health Centers” (MeSH Major Topic) OR
“Community health services” (MeSH Major Topic) OR “long term care” (MeSH Major Topic) OR “elderly
care” OR “residential facilit*” OR “long-term care facilit*” OR “LTCF” OR “geriatric care” OR “aged care”
OR “home care” OR “senior center®” OR “residential care” OR “community care””) AND

(“reproducibility of results” (MeSH Major Topic) OR “validation studies as a topic” (MeSH Major Topic) OR
“valid*” OR “reliab*”)

Studies Selection Procedure

Duplicates from the initial searches were identified and removed. Two authors (MM and AM) independently
screened titles and abstracts of the identified papers. Full-text article review was performed independently by
two reviewers (MM and AM), obtaining the final records considered for the analysis. Discrepancies were solved
through discussions or by involving a third reviewer (HR).

Risk of bias

The checklist is formed by 14 items which are scored according to the degree in which they meet the criteria (0
=no, 1 = partial, 2 = yes). Four of the original items of the scale were “not applicable” according to the
characteristics of the papers analysed in this review (items 5, 6, 7, and 13). An extra item was included
identifying the “type of validity/reliability” and was scored using the same score range for the rest of the items
(0-2). Total score was obtained using the same formula explained in the checklist guide (Kmet et al., 2004),
including the extra item added for this review.

Interpretation of test scores

The following standardized criterion based on the literature was used for the interpretation of test scores: a) for
effect sizes, results were interpreted according to Cohen’s definition, which an r of 0.1 is consider as a small
effect, an r of 0.3 as a medium effect, and an r of 0.5 would be a large effect (Clark-Carter, 2004); b) for inter-
rater reliability a Kappa value in the range of 0.4 to 0.6 is considered fair, from 0.6 to 0.75 is good and more
than 0.75 is considered as excellent (Clark-Carter, 2004); c) for test-retest reliability a minimum r of 0.8 is
expected. It can also be analysed by using the standards for correlations previously mentioned (Clark-Carter,
2004); d) for Cronbach’s Alpha, mainly internal consistency reliability, results should be around 0.9 and not
below 0.7 (Clark-Carter, 2004); e) Intraclass Correlation coefficients (ICC) less than 0.5 are indicative of poor
reliability, values between 0.5 and 0.75 indicate moderate reliability, values between 0.75 and 0.9 indicate
good reliability, and values greater than 0.90 indicate excellent reliability (Koo and Li, 2016); f) Areas Under the
Curve (AUC) are excellent between 0.9 and 1, good from 0.8 to 0.9, worthless from 0.7 to 0.8, and not good
from 0.6 to 0.7 (Hosmes and Lemeshow, 2005; Zhu et al., 2010); g) for sensitivity and specificity, the sum
between both measures should be at least 1.5 for a test to be consider useful (Power et al., 2013); and h)
factor loadings above 0.5 will be considered as acceptable (Hair et al., 2014).
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Table A.1 Results of quality assessment.

Study A - A - A S N N - T LN S G
:Ir_“(jze(r)%%’; et 2 1 2 2 1 N/A N/A N/A 2 2 1 1 N/A 2 2 18 0.82
(Bz%%klft al. 2 1 0 2 1 N/A N/A N/A 1 2 2 2 N/A 2 2 17 0.77
E{_‘j{'{gg‘;? et 2 1 2 1 2 NA  NA  NIA 1 2 2 2 N/A 2 2 19 086
(E‘z%'fs‘;t al 2 1 1 2 0 NA  NA  NA 2 2 1 2 N/A 2 2 17 077
gg 1elt)a" 2 1 2 0 0 NA  NA  NIA 2 2 1 2 N/A 2 2 16 073
;fj"(‘;%iiee')” et 2 2 2 2 2 NA  NA NA 2 2 2 2 N/A 2 2 2 100
aclf"r(ggggr et 2 1 1 0 0 NA  NA  NA 2 2 1 2 N/A 2 2 15 068
;f‘r(ggg?)’ et 2 2 1 0 1 N/A N/A N/A 2 1 1 1 N/A 1 1 13 059
a‘gg)” etal. 2 1 1 2 1 N/A N/A N/A 1 2 2 1 N/A 2 2 17 0.77
(Cz%%“l)et al 2 1 1 2 2 N/A N/A N/A 2 2 1 1 N/A 2 2 18 082
aCI'.""(’anfse) et 2 2 1 1 2 N/A N/A N/A 2 2 2 2 N/A 2 2 20 091
Stsfl‘b(rgg'l‘g) 2 1 2 1 0 N/A N/A N/A 1 2 1 0 N/A 2 1 13 059
(Fliggj‘s‘;t al. 2 1 2 2 2 NA  NA  NA 2 2 2 0 N/A 2 2 19 086
Fillenbaum

and Smyer 2 1 2 2 2 N/A N/A N/A 2 1 2 1 N/A 2 1 18 0.82
(1981)

(Fz'gg‘;; et al. 2 2 1 2 2 N/A N/A N/A 2 1 2 1 N/A 2 2 19 086
'(:z'gg‘é;‘g 2 1 1 2 2 N/A N/A N/A 2 1 2 2 N/A 2 2 19 086
géecflst al. 2 1 2 2 1 N/A N/A N/A 2 1 2 1 N/A 2 2 18 0.82
g‘c’)‘; f)t al 2 2 2 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 22 1.00
Sezgggg et 2 1 1 2 2 NA  NA  NA 2 2 2 2 N/A 2 2 20 o001
82;’;(;’)"" etal. 2 1 2 2 2 NA  NA NIA 2 1 2 1 N/A 2 2 19 086
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Stud Iltem Item Iltem Iltem Iltem Item Item Item Item Iltem Item Item Iltem Item Iltem Sum  Score
Y #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15

Gruber-

Baldini et al. 2 2 1 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 21 0.95
(2000)

gg@'%‘d etal. 2 1 1 0 2 N/A N/A N/A 2 0 1 0 N/A 1 1 11 050
Hartmaier et

al, (1994) 2 2 2 2 1 N/A N/A N/A 2 2 2 2 N/A 2 1 20 0.91
Hartmaier et

al, (1995) 2 1 2 2 1 N/A N/A N/A 2 2 2 2 N/A 2 2 20 0.91
Hawes et al.

(1995) 2 1 1 1 0 N/A N/A N/A 1 2 2 1 N/A 2 1 14 0.64
Hendrix et al.

(2003) 2 1 1 2 0 N/A N/A N/A 2 2 2 2 N/A 2 2 18 0.82
Hill-

Westmorelan

d and

Gruber- 2 1 1 2 0 N/A N/A N/A 2 2 2 2 N/A 2 2 18 0.82
Baldini

(2005)

Hirdes et al.

(2008) 2 1 0 2 2 N/A N/A N/A 2 2 2 1 N/A 2 2 18 0.82
Hittle et al.

(2004) 1 1 1 0 2 N/A N/A N/A 1 1 2 0 N/A 2 2 13 0.59
Hoben et al.

(2016) 2 1 2 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 21 0.95
Hsiao et al.

(2015) 2 2 2 2 1 N/A N/A N/A 2 2 2 2 N/A 2 2 21 0.95
loannidis et

al. (2017) 2 2 2 2 1 N/A N/A N/A 1 2 2 2 N/A 2 2 20 0.91
Jockusch et

al. (2021) 2 2 2 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 22 1.00
Kanegae et

al. (2010) 2 2 2 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 22 1.00
Kim et al.

(2015) 2 2 1 2 2 N/A N/A N/A 2 2 2 1 N/A 2 2 20 0.91
Kinatukara et

al. (2005) 2 1 1 2 0 N/A N/A N/A 1 2 2 1 N/A 2 2 16 0.73
Koehler et al.

(2005) 2 1 1 2 2 N/A N/A N/A 1 2 2 1 N/A 2 2 18 0.82
Krausch-

Hofmann et 2 1 2 1 2 N/A N/A N/A 2 2 2 1 N/A 2 2 19 0.86
al. (2019)

Kruse et al.

(2010) 2 2 0 2 0 N/A N/A N/A 2 2 2 2 N/A 2 0 16 0.73
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Stud Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item sum Score
Y #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15

Kwan et al.

(2000) 2 1 1 2 2 N/A N/A N/A 2 2 1 1 N/A 2 2 18 0.82
Landi et al.

(2000) 2 2 1 2 2 N/A N/A N/A 2 1 2 2 N/A 2 2 20 0.91
Lawton et al.

(1982) 1 1 1 2 2 N/A N/A N/A 1 2 1 1 N/A 2 2 16 0.73
Lawton et al.

(1998) 2 1 1 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 20 0.91
Leung et al.

(2011) 2 2 1 2 1 N/A N/A N/A 2 2 2 2 N/A 2 2 20 0.91
Leung et al.

(2012) 2 2 1 2 2 N/A N/A N/A 2 2 2 1 N/A 2 2 20 0.91
Liang et al.

(2011) 2 1 2 2 0 N/A N/A N/A 2 2 2 2 N/A 2 2 19 0.86
Ludwig and

Busnel 2 1 2 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 21 0.95
(2017)

Lum et al.

(2005) 2 1 1 1 0 N/A N/A N/A 2 2 2 2 N/A 2 1 16 0.73
Madigan and

Fortinsky 2 1 1 2 2 N/A N/A N/A 1 2 2 2 N/A 2 2 19 0.86
(2000)

Madigan and

Fortinsky 2 2 1 2 2 N/A N/A N/A 1 1 2 1 N/A 2 2 18 0.82
(2004)

Mor et al.

(1995) 2 1 1 2 2 N/A N/A N/A 2 2 2 1 N/A 2 2 19 0.86
Mor et al.

(2003) 2 1 1 1 2 N/A N/A N/A 2 2 2 1 N/A 2 2 18 0.82
Mor et al.

(2011) 2 1 1 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 20 0.91
Morris et al.

(1990) 2 1 2 2 2 N/A N/A N/A 1 2 2 1 N/A 2 2 19 0.86
Morris et al.

(1994) 2 1 1 1 0 N/A N/A N/A 2 2 1 2 N/A 2 1 15 0.68
Morris,

Nonemaker, 2 1 1 2 2 N/A N/A N/A 2 2 2 1 N/A 2 2 19 0.86
et al. (1997)

Morris, Fries,

et al. (1997) 2 1 1 2 0 N/A N/A N/A 1 2 2 0 N/A 2 1 14 0.64
Onder et al.

(2012) 2 2 1 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 21 0.95
Pascazio et

al. (2009) 2 1 1 2 2 N/A N/A N/A 1 2 2 1 N/A 2 2 18 0.82
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Stud Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item sum Score
Y #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15

Penny et al.

(2016) 2 1 2 2 2 N/A N/A N/A 2 1 2 2 N/A 2 2 20 0.91
Resnick et al.

(1996) 2 1 1 2 2 N/A N/A N/A 2 1 2 1 N/A 2 1 17 0.77
Saliba and

Buchanan 2 1 2 0 2 N/A N/A N/A 1 2 2 0 N/A 1 1 14 0.64
(2012)

Saliba et al.

(2012) 2 1 2 1 1 N/A N/A N/A 2 2 2 2 N/A 2 2 19 0.86
Schluter et

al. (2016) 2 2 1 2 0 N/A N/A N/A 2 1 2 0 N/A 1 1 14 0.64
Sgadari et al. 2 1 1 0 2 N/A N/A N/A 1 2 2 0 N/A 2 1 14 064
(1997)

Simmons et

al. (2002) 2 1 2 2 0 N/A N/A N/A 2 2 2 2 N/A 2 1 18 0.82
Snowden et

al. (1999) 2 2 2 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 22 1.00
Stevenson et

al. (2004) 2 2 2 2 1 N/A N/A N/A 2 2 2 2 N/A 1 0 18 0.82
Tullai-

McGuinness 2 1 1 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 20 0.91
et al. (2009)

van Lier et al.

(2016) 2 1 2 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 21 0.95
Zimmerman

et al. (2007) 2 2 2 2 2 N/A N/A N/A 2 2 2 2 N/A 2 2 22 1.00
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Table A.2 Criterion measures or gold standards used for the validation of the CGAs, according to specific area or domain assessed.

Long-term Care CGAs

Domain or area

RAI-MDS RAI-MDS 2.0 MDS 3.0 ValGraf CPAT interRAI LTCF
assessed
Physician Behavior checklist for
Behavior Domain; Cohen's Manfield Behavior Rating
. Agitation Inventory (CMAI); Irritability Scale for
Behavior Status  go16 of the Multidimensional Psychogeriatric . ) . .
Observation Scale for Elderly Subjects Inpatients (GIP)
(MOSES)
Care Time Time recording sheet; Care time ) ) ) ; ;
recording
Mini-Mental State Examination (MMSE);
Test for Severe Impairment (TSI);
Nurses judgement of resident's
orientation status; Global Deterioration
Scale (GDS); Blessed Information- . . . .
Cognition Concentration Measure of Mental - ggggﬂgﬂ:gi?ﬁcsgf s (3MS); Cognitive MMSE MMSE -
Status; Mattis Dementia Rating Scale;
Reisberg Global Deterioration Scale;
Short Portable Mental Status
Questionnaire (SPMSQ); Neurological
Diagnosis
Geriatric Depression Scale and its Short ~ Cornell Scale for
Form (GDS-SF); Center of Depression in
Epidemiology Studies Depression Scale  Dementia
Depression (CES-D Scale); Depression factor from (CSDD); Hamilton - - - -
the MOSES; Rasking Depression Depression Rating
Ratings; Philadelphia Geriatric Center Scale; Geriatric
Negative Affect Rating Scales Depression Scale
Chart
Falls Chart documentation of fall events documentation of - - - -
fall events
Dementia Rating Scale; In-person
interviews by trained interviewers to
residents, family members, and staff;
Functional Status Lawton and Brody Physical Self- - Katz Index Katz Index Katz Index -

Maintenance Scale (PSMS); Rosow-
Breslau Scale; Lawton & Brody Index;
Nagi Index

Hospitalization
events

Health Insurance Claim Data

Nutrition

Standardized direct staff observations
by trained observers; Photograph
methodology of meal trays; Interview of
food complaint by research staff;
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Dietician data collected; Self-reported
food eaten records

Professional

Oral/dental
- Dental - - - -
Status .

Examination
Three-item Proxy
Pain
Questionnaire

Pain - (PPQ); Visual - - - -

Analogue Scale
(VAS); Analgesic
Medication Report

Payment source

Health Insurance Claim Data

Time Use

Behavior Rating Scale; Withdrawal
Scale of the MOSES; Philadelphia

Geriatric Center Positive Affect Rating

Scale

Urinary Tract
Infection

Physician diagnosis

Prospective
Surveillance Data -
of infections

Several domains
or areas

Diagnoses from
Medicare Health
Insurance claims
(diagnoses)

Care Rank of
the Japanese
Long-Term
Care Insurance
(Physical
problems, Self-
help skills,
Confusion,
Carer
dependency
domains)

Community Care CGAs

Domain or area
assessed

CARE

OARS-OMFAQ

MAI

Popovich Scale OASIS

RAI-MDS HC

interRAI HC

CARI

Cognition

SPMSQ SPMSQ

MMSE

Clinical
diagnosis of
dementia

Depression

- CES-D; Brief Symptom Inventory (BSI)

Geraitric
Depression
Scale

Clinical
diagnoses of
depression;
Health of the
Nation
Outcome
Scales for
Elderly People
(HONOS65+)

Economic Status

6-point economic
scale
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Functional Status

OARS ADL and IADL Questionnaires

Barthel Index;
Lawton and
Brody Index;
Duke OARS
IADL

Mental Health
Status

Assessments
made by
geropsychiatrists

Mortality

New Zealand's
National Health
Index

Nutrition

Dietician data
collected; Self-
reported food
eaten records

Physical Health

10-point Karnofsky

Status Scale OARS B . N
Resource
_R_esqurce Utilization in
ggshtzggt(i) rr; :gi i ) ) Dementia Lite
(RUD Lite)
Therapist-
gelf-ce}re developed 12-point - } _
apacity
scale
Social Resources - OARS - - _

Several domains
or areas

The Home Health Certification and Plan of
Care of the Centers for Medicare and
Medicaid Services (CMS 485) to compare
against OASIS final results (validating the
categories of enteral, senses, incontinence,
psychosocial, shortness of breath, other, pain,
physical therapy orders, wound, diagnosis,
prognosis, medications, functional)
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Table A.3 Characteristics of the studies assessing the complete CGA, divided by care setting.

L Type of
Name of CGA Authors/Year Participants Country Study setting Study design Aim of the study  validity/reliability Main findings
(N and mean age) studied
Long-term Care
To present the
) 383 residents (74% . Cross- developmental 0 .
RAI-MDS Morris et al. female; age not United States Nursing sectional process and a Inter-rater reliability 55% of'lt(_ams showed _at -
(1990) . Home . ) least fair inter-rater reliability
mentioned) design draft version of
the MDS.
Two studies 63% of the items showed
Hawes et al 123 residents (78% Nursin both with -cl)—r? tﬁ\rssrilri];l;ﬁ;;ns moderate inter-rater
RAI-MDS ’ female; age not United States 9 cross- . . Inter-rater reliability reliability; and 89% of the
(1995) ; Home ) of (revised items . >
mentioned) sectional items at least fair inter-rater
: of the) MDS Lo
design reliability
Fair or better inter-rater
reliability was found for more

Participants per country: To describe the than 75% of the items in

Denmark (n = 74) Denmark results of inter- Denmark, Iceland, Italy,

Iceland (n = 24) Iceland rater reliability of Japan, Sweden,

Soadari et al Italy (n = 82) Italy Nursin Cross- the core set of Switzerland, and USA.
RAI-MDS (1%97) ’ Japan (n = 129) Japan Home 9 sectional items of the MDS Inter-rater reliability Excellent inter-rater

Sweden (n = 46) Sweden design in the USA and reliability was found for 84%

Switzerland (n = 87) Switzerland non-English of the items in Switzerland,

United States (n = 123) United States speaking for 34% to 49% in Italy,

Age not mentioned countries. Denmark, Iceland, and USA,
and for 31.3% in Sweden
and 16.7% in Japan.
Except for one item, all new
items showed fair to
excellent reliability. 35 of 42

To describe the new items, shoyyed good to
e excellent reliability.
reliability of new For item revised, reliabilit
and revised MDS S L y
. was significantly higher than
Morris, 187 residents (71.7% Nursing Cross- 2.0 assessment items they replaced, and
RAI-MDS 2.0 Nonemaker, et female: mean a e‘ 80.6y) United States Home sectional items and their Inter-rater reliability showed 400d inter-r’ater
al. (1997) : ge oo.5y design clinical utility g

according to
experienced
nurse assessors

reliability, except for one.
For items that were not
modified, but changes in
instructions or definitions
were made, average inter-
rater reliability was excellent
after this revision.
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Participants

Type of

Name of CGA Authors/Year (N and mean age) Country Study setting Study design Aim of the study validity/:jelizbility Main findings
studie
Mixed !n general, gc_)od_ to excellent
methods inter-rater reliability was
desian - in a To evaluate the reported for MDS 3.0 items,
natic?nal test MDS 3.0 with few of them showing
Saliba and 3822 residents (age not Nursin indenendent reliability, validity, fair reliability. Often reliability
MDS 3.0 Buchanan mentioned) g United States Home 9 assepssments resident input, Inter-rater reliability was better than previous
(2012) between clinical utility and related MDS 2.0 items,
raters and decreases of including new or reformatted
validation collection burden. items.
. Specific details of results are
instruments :
not mentioned
To assess the Thirteen factors were found
Factorial study: acceptability to account 52.9% of the total
Pascazio et al. 8280 residents (78.4% Nursing ' . variance. The factorial
ValGraf (2009) female; mean age 83.2y Italy Home Cohort study Sglr:gltt’ rrzgg Factorial Structure structure with all loadings
+10.3y) factoriill structure equal or greater than 0.30
(range from .30 to .95)
. Inter-rater reliability was
CPAT Fleming (2008) 48 residents (81% Australia Aged Care gggtsiz;lal ggvctja?s c::%e;:r;? Inter-rater reliabilit good to excellent for the
9 female; mean age 82.6y) Facilities desian the CPpAT Y majority of the items (91,7%
9 of the items)
To cross-
nationally
examine the inter-
Canada rater reliability of -
783 participants across Italy Cross- instruments used i%lterRAI LTCE for the
interRAI LTCF Hirdes et al. 12 nations (65.7% Japan Long-term sectional in five different Inter-rater reliabilit majority of items
(2008) female; majority older Korea Care desian health care Y Avéra )é inter-rater reliabilit
than 65y) Netherlands 9 settings (home for cor?wmon items and Y
Norway care, long term unique items was good
United States care, mental q good.
health, palliative
care and post-
acute care)
Czech Average test-retest reliability
Republic To present the for the items of each area
Enplan d test-retest and assessed was excellent, and
. ng inter-rater average inter-rater reliability
ond | 4156 residents (73% Finland . . liabili | liabil d I h
interRAI LTCE nder et al. female; mean age 83.4y France Nursing Prospective reliability results Test-retest reliability was good to excellent. The
(2012) + 9.4 )’ ' German Home cohort study  of the interRAl Inter-rater reliability average test-retest reliability
=94 Ital y LTCF in the for categorical items was
Netyherlands participating excellent, and the average
Israel countries inter-rater reliability was

good. Single items showed
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Name of CGA

Authors/Year

Participants

(N and mean age) Country

Study setting

Study design

Aim of the study

Type of

validity/reliability

Main findings

studied

at least fair test-retest and
inter-rater reliability, only
one reported poor inter-rater
reliability. For continuous
variables items, correlations
showed large effects for
test-retest and inter-rater
reliability.

interRAI LTCF

Kim et al.
(2015)

621 participants (71.7%
female; mean age 80y +
7.5y)

Long-term

Korea
Care

Cross-
sectional
design

To examine the
reliability of the
Korean version of
the interRAI
LTCF and the
interRAI HC

Inter-rater reliability

For the 221 tested items,
inter-rater reliability was
good to excellent for 94,1%
of the items. Mean kappa for
overall items was excellent.
For key common items,
inter-rater reliability ranged
from good to excellent, and
ICC ranged from moderate
to excellent.

Community Care

OASIS

Hittle et al.
(2004)

Data was collected in two
rounds:

41 patients from two
Home Health Agencies
(HHAS)

25 patients from three
HHAs

(mean age not mentioned
for any of the samples)

Home
Health
Agencies

United States

Two
independent
Cross-
sectional
designs

To examine the
interrater
reliability of
individual OASIS
items

Inter-rater reliability

90% of OASIS items were
examined, 76% of the items
showed good to excellent
inter-rater reliability.
Reliability results were also
compared against the
results from a second study
(Berg, 1999). Reliability
averages were compared
reporting that mean percent
agreement was 90% for this
study and 92% for the
second study (166
measures included), while
mean kappas were 0.69 for
this study and 0.58 for the
second study (116
measures included).
Difference is explained due
to the longer length of time
between assessments and
more assessments clinicians
with unknow proficiency in
the second study.
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Participants

Type of

Name of CGA Authors/Year (N and mean age) Country Study setting Study design Aim of the study valld;t%/lj:ﬁgzblllty Main findings
. To evaluate -
Madigan and . o . Home . : Inter-rater reliability was
OASIS Fortinsky 88 patients (66% female; United States  Health Prospective .OASIS items Inter-rater reliabiltiy good to excellent for the
mean age 77.7y + 8.24y) ; cohort study inter-rater .
(2004) Agencies D OASIS items
reliability
Inter-rater reliability was
poor to moderate for 65% of
the items when assessed
simultaneously. 93% of the
items showed poor to
Phase |: 269 adults (67% method rlabiy when assessment
fle5m3al;e ; mean age 73y * approach: To investigate the was delayed 24-72hrs in
Kinatukara et Phége II: 105 adults Home Two cross- reliability and Inter-rater reliabilit between.
OASIS al. (2005) (65% ferﬁale' mean age United States  Health sectional validity of OASIS Convergent validity For convergent validity,
' 71y + 14.42 ) 9 Agencies designs; in applied clinical 9 y several frequently
yx ) Y medical practice inconsistencies between
Phase IlI: 141 adults (age he criteri
not mentioned) recprd OASIS and t e criterion
review measure were identified.
The most commonly
inconsistencies were found
in functional status,
medications, prognosis, and
diagnosis.
Japan To describe the Items showed good to
- results of a cross ;
_ _ 241 elderly residents United States Independent national field trial exg:ell_e_nt inter-rater
RAI-MDS HC Morris, Fries, et (59.5% female; mean Canadg Home dual on the reliability Inter-rater reliability rellablllt_y, except for six that
al. (1997) Australia Care assessment were fair and one poor.
age 79.6y) - of the home care . -
Czech design version of the Average inter-rater reliability
Republic MDS of MDS-HC items was good.
To validate the
Kwan et al 179 people (64.1% Outpatient Cross- Chinese version Inter-rater reliability showed
RAI-MDS HC ' female; mean age 72.9y Hong Kong utp sectional of the MDS-HC in  Inter-rater reliability a proportion of consistency
(2000) Clinic .
+5.9y) design Hong Kong of 70%.
Chinese elderly
To cross-
Australia nationally Inter-rater reliability was
examine the inter- good to excellent for the
. Czech S L ;
783 participants across Republic Cross- rater reliability of majority of items. Only four
interRAI HC 2 Hirdes et al. 12 nations (65.7% Frapnce Home sectional interRAI Inter-rater reliabilit items showed poor
(2008) female; majority older Care : instruments used y reliability.
Italy design o : . R
than 65y) Korea in five different Average inter-rater reliability

United States

health care
settings (home
care, long term

for common items and
unique items was good
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Participants

Type of

Name of CGA Authors/Year (N and mean age) Country Study setting Study design Aim of the study valld;t%/lj:ﬁgzblllty Main findings
care, mental
health, palliative
care and post-
acute care)
Regarding the data integrity,
not accurate values
To assess e ccoring s revored
data q.u.allty and demographics, and height or
the ability to be iah
liability sample: . . matched with weight.
. Schluter et al. 2ata retabiiity pe: New Zealand Community  Longitudinal her datab D liabili Data reliability was
interRAI HC (2016) 9 participants 65y or ew Zealan Care study design other atg ase, ata reliability compared for those with
above and describe the
repeated assessments,
New Zeeland reporting a 2% error rate in
national interRAI- porting a =% er
HC population demograph!c varlables._
Also, for height and weight
measures errors were
identified.
For the 205 tested items,
inter-rater reliability was
good to excellent for more
To examine the than 90% of the items. Mean
reliability of the kappa for overall items was
A 287 participants (59.9% Cross- yort excellent.
. Kim et al. X Home . Korean version of - .
interRAI HC female; mean age 79.3y Korea sectional - Inter-rater reliability For key common items,
(2015) Care : the interRAI . -
+ 7.5y) design LTCE and the inter-rater reliability ranged
interRAI HC from good to excellent, and
ICC ranged from good to
excellent, except for one
item which reported a
moderate score.
50 community dwelling ' To assess the The majority of thg |_tems
Clarnette et al. . . Community inter-rater - showed poor to fair inter-
CARI older adults (60% female;  Australia Cohort study S Inter-rater reliability e
(2015) mean age 82y) Care reliability of the rater reliability (50% were
ge o4y CARI poor, 37.5% were fair)

aStudies repeated in the table as they were assessing either other care setting or another approach of validation.
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Table A.4 Characteristics of the studies assessing specific domains or items of the CGAs, divided by care settings.

Authors/ B Participants . ) Aim of the _ Typeof R,
Name of CGA Domains/ltems Country Study setting Study design validity/reliability Main findings
Year (N and mean age) study studied
Long-term Care
. . To present One domain
a2 Hawes /(Or\]ll_lfgl;rl\]/lclijsdicrilomalns 123 residents United 'tl)'(v)\{?] atil:glgrsoss- results on the showed good
RAI-MDS etal e 9 (78% female; age Nursing Home ; final testing of Inter-rater reliability reliability, 11
Identification and ) States sectional A
(1995) Background) not mentioned) desian the raliability of moderate, and
9 9 the MDS four poor.
Excellent inter-
rater reliability
was found for
incontinence of
. all grades.
To determine Reliability was
the reliability of better for
:Zfat'\ggtsoltems extremes levels
Reliability sample: urinar severity than
Resnick . Iy pie: . . h Yy intermediate.
13 MDS items related 123 residents United . Cross-sectional  incontinence -
RAI-MDS etal. . . ; . Nursing Home - Inter-rater reliability Of the 11 MDS
to urinary incontinence  (78% female; States design and the .
(1996) ) . items related to
mean age 85y) diagnostic incontinence
accuracy of the inter-rater ’
5”'6;;:3 predict reliability was
h 4 good to excellent
incontinence for six items, and
moderate for
four. Only one
item had poor
scores.
Medium to large
To describe the effect sizes were
Snowden 140 subjects criterion validity reported for the
RAI-MDS etal. Sehawor and ADL (61.4% fenézle, . gmted Nursing Home dCro_ss sectional and qua_ntlfy the Criterion validity Beha(\jnor a_nd the
(1999) omains mean age 83.4y + tates esign responsivenss ADL domains
8.2y) to change over when correlated
time of the MDS against criterion
measures.
55 of participants
10 assess the were identified
. . racy with low oral
Simmons  Items K4a (food 75 residents (83% United Repeated Nursing Home intake b
RAI-MDS etal. complaints) and K4c female; mean age States Nursing Home  measures (NH) staff in Criterion validity researcr):staff
(2002) (low oral intake) 86.2y + 10.7y) design completing the direct
I'\c/JI v?SCJrI;(T?:\?a(I)(fe observations,
while NH staff
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Type of
validity/reliability Main findings
studied

Aim of the
study

Name of CGA  Authors/ Domains/ltems Participants

Year (N and mean age) Country Study setting ~ Study design

and food failed to identify

complaints 27 of them using
the low oral
intake MDS item.
NH staff failed to
identify all of the
participants that
expressed food
complaints when
standardized
interviews were
used.
Research staff
documentation
and standardizes
interviews
significantly
identified more
residents at risk
of undernutrition
than NH staff
documentation
using MDS
items.

To study the
accuracy of ADL
assessments in
the MDS by
comparing the
. data collected
3385 residents . .
RAI-MDS Lum et ADL domain (age not United Nursing Home Cross-sectional  through the
al. (2005) . States design MDS against
mentioned) b h
interview data

collected with
nursing home
residents, family
members, and
staff.

Poor to fair
agreement was
reported for ADL
assessments
between MDS

Criterion validity and interview
data from
different sources
(residents, family
members and
staff)
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Type of

Name of CGA Au\;zgrrs/ Domains/ltems (N Z:(rjt'r?]'g::t;ge) Country Study setting Study design A”;Sé;he validistg/tﬁﬁggbility Main findings
Only four (Ela,
E1k, E1l, and
E1m) of the
Mood and
Anxiety items
were associated
with GDS
defined
depression.
Items, Ela (OR
=12.9), E1k (OR
To compare the =15.6), and E1l
effectiveness of (OR 22.2) were
the MDS-DRS reported as
Chinese Version independent
RAI-MDS Liang et XD.S':\AOOd a?d 59”5 palrtiFipants Tai Long-term Cross-sectional gtr:]rdeg;\?ngDS " Criteri lidit fa;cst(c))%aftg:'e
) al. (2011) nxiety symptoms (all male; mean awan Care design depression riterion validity depression
items age 80.9y + 5.3y)
among screened by the
older Chinese GDS. However,
men living in a 48.1% of the
veterans care participants
home at Taiwan defined as
depressed did
not score in any
of the previous
items, so they do
not explain
depression.
Screening
depression with
a combination of
these items is
limited.
Kappa
'(I"o comparde ;he agreements
Hill- ata recorded in between items
Westmor Fell in the past 1to 30 462 residents :Zgalt\:lfinsg falls and chart
RAI-MDS & glr?;d days and Fell in the (75.3% female; United Nursing H Longitudinal against a falls grlter_lfqr) validity d;);:u”mentattlon
RAI-MDS 2.0 past 31 to 180 days mean age 82,8y + States 9HOME  cohort study chart pect !c!ty orfall events
Gruber- items 7.2y) documentation Sensitivity were fair for the
Baldini ’ of elderl 180-day period
(2005) aerly falls and poor for
nursing home the 30-day
residents. period.
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Name of CGA

Authors/
Year

Participants

Domains/ltems (N and mean age)

Country

Study setting

Type of
validity/reliability
studied

Aim of the

Study design study

Main findings

For the 180-day
period,
sensitivity was
53% and
specificity was
97%. For the 30-
day period,
sensitivity was
34% and
specificity 97%

RAI-MDS 2.0

Fisher et
al. (2002)

57 residents
(mean age 82.2y +
7.98y)

United
States

Pain frequency and
pain intensity items

Nursing Home

To study the
association
between MDS
pain items,
Proxy Pain
Questionnaire
(PPQ) and
analgesic
medication use

Criterion validity
Convergent validity
Test-retest reliability

Correlational
study

MDS pain items
did not associate
with the criterion
pain scale.
However, it
showed a
medium effect
association with
analgesic
medication
report.
Test-retest
reliability was
demonstrated as
MDS pain items
reported large
effect-sizes
when correlated
with each other
at the two
assessments.

RAI-MDS 2.0

Hendrix
et al.
(2003)

Section E1 Indicators
of Depression, Anxiety
and Sad Mood

Items A-P

322 residents
(72% female; 65
years and above)

United
States

Nursing Home

To study if
mood indicators
of the RAI-MDS
2.0 can identify
depression in
the elderly

Descriptive

study Construct validity

The MDS mood
indicators were
unable to
capture
depressive
features,
whereas the
CSDD was able
to detect distinct
features of
depression in the
elderly
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Type of

Authors/ . Participants - ’ Aim of the - R P
Name of CGA Year Domains/ltems (N and mean age) Country Study setting Study design study vahdgtgﬁgﬁggblllty Main findings
T Poor or no
0 compare
agreement was
data collected . -
identified for all
by the .
. the items
oral/dental items .
. assessed with
168 participants of the Swiss the exception of
Jockusch  Oral/dental items K1a, (61.3% female; . Long-term Cross-sectional RAI-MDS 2.0 Inter-rater reliability item L1b-
RAI-MDS 2.0 etal. Klc, L1a, L1b, L1c, Switzerland L ; against - .
(2021) L1d, L1e, L1, Lig mean age 82.1y care facilities design professional oral Concurrent validity Denture, which
9.5y) examinations to Egow;d a good
verify the aglr)epement
:/eal;%?t"'tgfiﬂg between nursing
- y staff and dental
items.
assessment.
14% of the UTI
was validated.
Sensitivity of
MDS was 57.9%
and Specificity
was 86.5% when
compared with
active
surveillance data
To study the for urinary
. . validity of the I - infection.
Stevenso  Item 2j 6947 MDS entries . ; . : Criterion validity o
RAI-MDS 2.0 netal. Urinary Tract Infection  for the item 2j from g{;gg (L:c;rrlg term Spd?igﬁgtr:\éee 'c\iﬂe?esc;ir;] Sensitivity ?egll}é;rélltfvafth a
(2004) (UTI) the last 30 days LTCFs residents Urinary 'gl'ract Specificity positive MDS
Infection entry for UTI

would actually
have UTI,
however, almost
all (98.2%)
residents with a
negative MDS
entry would not
have this
condition.
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Name of CGA

Authors/

Year

Domains/ltems

Participants
(N and mean age)

Country

Study setting

Study design

Type of
validity/reliability
studied

Aim of the
study

Main findings

RAI-MDS 2.0

Hoben et
al. (2016)

Oral health

Analysis sample:
2,711 residents
with admission
and follow up
records (68.2%
female; mean age
84.4y + 8.9y)

Canada

Nursing Home

Retrospective,
longitudinal,
secondary data
study

To assess
criterion validity
of the RAI-MDS
2.0 oral/dental
items

Criterion validity

Prevalence in
oral/dental
problems
(composite
measure) did not
fluctuate
significantly over
time but is lower
than the
prevalence
according to
clinical
assessments by
dental
professionals,
implying an
under detection
of oral/dental
problems. Also,
validity problems
were indicated.
Though the odds
for oral/dental
problems were
higher in
residents with
lacking teeth and
not wearing
dentures, or with
debris, and lower
for denture
wearers, a lack
of significant
association with
other known
contributors was
found. These
were amongst
others a
dementia
diagnosis, daily
cleaning, CPS,
ADL-score, or
DRS score.
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Type of

Authors/ . Participants - . Aim of the - D S
Name of CGA Year Domains/ltems (N and mean age) Country Study setting Study design study vahdgtgﬁgﬁggblllty Main findings
An improvement
on validity was
found for the
. To evaluate the cognition, mood,
M'X.Ed m.EthOdS MDS 3.0 and behavior
design - ina S ¢
. . reliability, items. The
Saliba - . national test - . .
Cognition, Mood, 3822 residents . . validity, resident national
and ; United . independent ) . . - A
MDS 3.0 Behavior and (age not Nursing Home input, clinical Criterion validity validation of
Buchana L : States assessments . "
Depression items mentioned) utility and cognitive,
n (2012) between raters -
S decreases of depression and
and validation collection behavior items
Instruments burden. also reported
higher
agreement than
MDS 2.0 items.
Internal
consistency and
test-retest
reliabilities were
in the
Health facility recommended
range for all
A (general and :
Reliability was ) domains.
; dementia
examined for all o To develop a .
) specific), Internal consistency I
domains. ; o Japanese P Validation was
Kanegae Validity was test for 199 clients (70,8% group home, Cross-sectional  version of the reliability done for
CPAT et al. . female, mean age  Japan day : . Test-retest reliability -
Physical problems, I design Care Planning . confusion,
(2010) - 83,4y + 8,6) rehabilitation, (n=20) .
Self-help, Confusion, Assessment L - physical
day centre Criterion validity
and Carer (general and Tool (J-CPAT) problems, self-
dependency dg ) help skills, and
ementia
specific) care
dependency
domains,
showing large
effect sizes
when compared
with criterions.
Large effect
a Concurrent chis?aeéﬁnt; € sizes were found
Pascazio  Functional and validity: concﬂrrent ’ for ValGraf ADL
ValGraf " . 210 elderley Italy Nursing Home  Cohort study L Concurrent validity and Cognitive
etal. Cognitive domains . validity and
subjects (81.4y + : Status when
(2009) factorial
8.3y) compared
structure

against criterion

Long-term Care & Community Care
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Name of CGA

Authors/
Year

Domains/ltems

Participants
(N and mean age)

Country Study setting

Study design

Type of
validity/reliability
studied

Aim of the
study

Main findings

interRAI LTCF
& interRAI HC

Krausch-
Hofmann
et al.
(2019)

Oral-health related
section
Iltems K5a to K5f

12 experts in
gerodontology,
experienced
dentists in LTCF,
periodontologist,
geriatricians,
geriatric nursing
care, and
prosthetic dentistry

Long-term
Care & Home
Care

Belgium

Expert rating
and focus
group design

To study the
content validity
and reasons for
inaccurate
assessments wit
the oral health-
related section
of interRAl

Test content validity

Chewing
difficulty, pain,
gingival
inflammation and
damaged teeth
were considered
as relevant
items.

None of the
items were
considered as
clearly worded.
Only prosthesis
use, and pain
were considered
as feasible.
Experts agreed
that the list of
items was
incomplete

Community Care

CARE

Gurland
et al.
(2977)

Psychiatric, Medical-

Physical and Social
dimensions

8 older women
(age 64-80y)

United
States

Community
Care

Cross-sectional
design

To describe the
characteristics,
development,
reliability and
validity of the
CARE

Inter-rater reliability

Good to
excellent
reliability was
shown for the
Psychiatric
Dimension.
Poor to good
reliability was
found for the
Medical-physical
dimension,
however, it was
mainly poor to
moderate.

Poor to excellent
reliability was
shown for the
Social
dimension,
however, it was
mainly good to
excellent.
Intradisciplinary
agreement in
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Name of CGA

Authors/
Year

Domains/ltems

Participants
(N and mean age)

Country

Study setting

Study design

Aim of the
study

Type of

validity/reliability

studied

Main findings

general was
lower.

OASIS

Madigan
and
Fortinsky
(2000)

Functional status,

Behavioral, Affect, and

Clinical domains

201 subjects
(62.2% female;
mean age 72.5y +
13.87y)
Subsample for
testing reliability:
Admission (n = 22)
Discharge (n = 15)

United
States

Home Health
Agencies

Cross-sectional
design

To present
additional
evidence on the
psychometric
properties of
selected OASIS
items

Construct validity

Internal consistency

reliability

Intra-rater reliability

Construct validity
was found
adequate for the
functional
domain,
insufficient
evidence was
found for the
other domains.

Internal
consistency
reliability was
high for the
functional
domain, but poor
for the other
domains.

Intra-rater
reliability was
excellent for
admission and
discharge items
of the affect
domain, and
discharge items
of behavioral
domain. Good to
excellent for the
admission items
of the behavioral
domain, and
discharge items
of the Clinical
and the
functional
domain. Fair for
admission items
of the functional
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Authors/

Name of CGA
Year

Domains/ltems

Participants
(N and mean age)

Country

Study setting

Study design

Aim of the
study

Type of

validity/reliability

studied

Main findings

and clinical
domain.

Tullai-
McGuinn
ess et al.
(2009)

Functional status,
cognitive functioning
and depressive
symptoms items

OASIS

203 people (62%
female; mean age
78.6y + 9.8y)

United
States

Home Health

Agencies

Cross-sectional
design

To study the
criterion validity
of specific
OASIS items

Criterion validity

ADL items
reported medium
to large effect
sizes; while
IADLs items
small to large.
For the
composite ADL
items score, a
large effect size
was shown;
while for the
composite IADLs
items score, the
effect size was
medium.
Cognitive
functioning
reported a large
effect size.
Depressive
symptoms
reported low to
moderate effect
sizes.

a Schluter
interRAI HC etal.
(2016)

Mortality data

Data reliability
sample:

49 participants 65y
or above

New
Zealand

Community
Care

Longitudinal
study design
(they also
looked at follow
up
assessments

To assess the
data quality and
the ability to be
matched with
other databes,
and describe
the New Zeland
national
interRAI-HC
population

Criterion validity

For criterion
validity,
participants
records were
matched against
a mortality
database,
reporting
unmatched data
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Authors/

Name of CGA
Year

Domains/ltems

Participants
(N and mean age)

Country

Study setting

Study design

Aim of the
study

Type of
validity/reliability
studied

Main findings

for only 0.2% of
all records.

a

Mental State, ADL and
Medical Condition
domains

Clarnette
et al.
(2015)

CARI

50 community
dwelling older
adults (60%
female; mean age
82y)

Australia

Community
Care

Cohort study

To assess the
inter-rater
reliability of the
CARI

Internal consistency
reliability
Inter-rater reliability

Of the three
domains, only
ADL showed a
desired internal
consistency.
Fair inter-rater
reliability was
reported for the
Mental State and
Medical
Condition
domains, while
poor for the
ADLs

All Global Risk
Scores
demonstrated
poor agreement,
and particularly
low for the
Global Risk
Score for
Hospitalization.

aStudies repeated in the table as they were assessing either other care setting or another approach of validation.
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Table A.5 Characteristics of the studies assessing specific scales or indices of the CGAs, divided by care settings.

Participants Type of
Name of  Authors/ Scales/Indexes (N and mean Country Stu‘dy Stu_dy Aim of the study validity/reliability Main findings
CGA Year setting design :
age) studied
Long-term Care
Data collection The seven items of the CPS
in two were related in a uniform
independent manner in the two different
samples of distribution samples.
nursing home The CPS met the criteria for
residents (n = simplicity and face validity,
142 each), for and its' scores discriminate
model between different levels
development according to the TSI and
and validation of MMSE.
the model. To describe the Principal component The sensitivity and
Morris et Mean age for Long-term Cross- development , item Factor analysis specificity of the CPS with
Cognitive Perfomance both samples = United Care & . prevalence, and L independent judgement on
RAI-MDS  al. s . . sectional L Face validity ) ;
cale (CPS) 85y; secondary States Nursing . reliability of the L - both orientation and
(1994) design o Criterion validity R . .

analyses on Home Cognitive Diagnostic validity disorientation was high.
MDS data of Performance Scale CPS achieved high levels of
2,172 residents explanation of variance for
269 nursing both TSI and MMSE.
homes in 10 Correlation between the
states; and neurological diagnosis and

6,663 residents
from 176 nursing
homes in six
states, for
examination of
distribution

CPS reported a large effect
size (r=0.59); and was
similar to the 0.57
correlation between the
neurological diagnosis and
the MMSE.
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Name of
CGA

Authors/
Year

Scales/Indexes

Participants
(N and mean

age)

Study
setting

Study

Country design

Aim of the study

Type of
validity/reliability
studied

Main findings

RAI-MDS

Hartmaie
retal.
(1994)

Cognitive Perfomance

Scale (CPS) and MDS-
Cognition Scale (MDS-
COGS)

200 residents
(72% female;
mean age 80.5y
+10.92y)

Two
subsamples:
Development
sample (n=133)
Validation
sample (n=67)

Cross-
sectional
design

United
States

Nursing
Home

To describe the
development and
validity of the MDS-
Cognition Scale

Concurrent validity
Sensitivity
Specificity

Validation of CPS against
GDS

A fair agreement was
reported between the seven
Global Deterioration Scales
(GDS) and seven CPS
levels.

Agreement between the
CPS and the 4-stage GDS
was excellent.

Percent agreement
between CPS and GDS
stages 5 and 7 is 50% or
less.

Validation of MDS-COGS
Agreement between the
MDS-COGS and the 4-
stage GDS reported
excellent and good
weighted and unweighted
kappas, respectively.
Similar weighted and
unweighted kappas were
reported in another sample,
also showing a large effect
size for the correlation
between MDS-COGS and
GDS.

MDS-COGS reported
higher agreement than the
CPS for GDS stages 5 and
7, but lower for GDS stages
1 and 6.

In the 133 subsample,
correlation between MDS
COGS and MMSE reported
a large effect size.

MDS-COGS Diagnostic
validity:

To discriminate between
cognitively impaired and
cognitively intact, MDS
COGS Sensitivity and
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Participants

Type of

N%néerf A%Qgrrs/ Scales/Indexes (N and mean Country ssettltji?é dSet;(; Aim of the study vaIidity/re_IiabiIity Main findings
age) studied
Specificity were 0.95 and
0.88, respectively. An AUC
of 0.96 was reported.
A large effect size was
reported for the correlation
between MMSE and CPS.
Adjusted for education
level, agreement between
- CPS and MSSE was
. 200 residents To study the Conqu e nt validity excellent.
Hartmaie c . o ° . . Cross- S Sensitivity
RALMDS  retal ognitive Perfomance (72% female; United Nursing sectional validation of th(_a Specificity _
(1995) Scale (CPS) mean age 80.5y  States Home design MDS-CPS against Area Under the For a cut-off point of 2 or
the MMSE more in CPS and adjusted

+10.92y)

Curve

for education level,
Sensitivity and Specificity
for detecting cognitive
impairment for the CPS in
comparison with the MMSE
were 0.94. The AUC
reported was 0.96.
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Participants Type of
Name of  Authors/ Scales/Indexes (N and mean Country Stu_dy Stu'dy Aim of the study validity/reliability Main findings
CGA Year setting design :
age) studied
Social engagement showed
a large correlation with time
involved in activities.
Social engagement is
To describe the considered as an individual
Mor etal.  Social Engagement 1848 residents United Nursin Cross- reliability and Construct validity domain from mood,
RAI-MDS ' 9a9 (73.9% female; 9 sectional  validity of the social  Internal consistency  behavior problems and
(1995) Index States Home . . o - ; -
mean age 81.2y) design engagement index reliability conflicted relationships.
in the RAI-MDS Factor loadings were in the
recommended range.
Internal consistency for
social engagement was in
the recommended range.
Large effect sizes were
found for all indices when
correlated between raters.
Kappa scores were good to
excellent for all indices.
Cognition, ADL, Time 733 records from . Confirmatory factor analysis
Casten Use, Social Quality, residents (75.1% United Nursin Cohort ;?u(l?;ergggg the Inter-rater reliabilit showed that Cognition, ADL
RAI-MDS  etal. Depression, and female; mean 9 o o abiity and Time Use were
- States Home study statistical reliability Construct validity
(1998) Problem Behaviors age 84,50y + reasonably well measured,
i of the MDS )
indices 6.46y) but the item range of
psychosocial and social
domains could be broader.
Most factors could not be
replicated in the cognitive
impaired sample.
Two samples: For the CRC sample, large
- Clinical effect sizes were reported
Research Center for the Cognition and ADL
(CRC) sub- indices, while small effect
samples (N= sizes were reported for the
260): High Depression index, when
- ) cognition (70.3 compared against
Lawton Cognition, ADL, Time female; mean . . Cross- To assess the - criterions. For Time Use
Use, Problem United Nursing . validity of the Concurrent validity .
RAI-MDS  etal. . age 86.54y + sectional AR R - and Problem Behaviors, no
Behaviors, and States Home . domain indices of Discriminant validity
(1998) 6.77y) & Low design analogous measures were

Depression indices

cognition (73.3%
female; mean
age 86.12 +
6.42y)

- Special Care
Unit (SCU) sub-
samples (N=

the MDS

determined.

For the SCU sample,
medium to large effect sizes
were reported for the
Cognition, ADL, and Time
Use indices. Medium effect
sizes were reported for the
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Participants

Type of

Nzénéerf AL{}Q;’:S/ Scales/Indexes (N ar;(gjg;]ean Country ssettltjicr% dsetgl(g] Aim of the study validgﬁ:jeigzbility Main findings
253): High Depression index, and
cognition (82.8% small to medium for the
female; mean Problem Behaviors index.
age 87.8y + All results when compared
6.08y) & Low against analogous criterion
cognition (81.2% measures.
female; mean Discriminant validity was
age 88.3 + demonstrated as the
5.53y) correlation of the MDS
index with the
corresponding analogous
measures were the highest.
The Cognition and
Depression indices were
associated with the
respective psychiatric
diagnosis of dementia and
depression.
To describe the
a 140 subjects Cross- criterion validity and A medium effect size was
RAI-MDS Snowden  Cognitive Performance (61.4% female; United Nursing sectional quantify the Criterion validity reported for the MDS CPS
etal. Scale (CPS) mean age 83.4y  States Home desian responsiveness to when correlated with the
(1999) +8.2y) 9 change over time of criterion measure
the MDS
Internal consistency was in
the recommended range for
the CPS and the MDS-
COGS.
Large effect sizes were
reported for the correlations
between the MDS cognition
- To report on the Construct validity scales and the criterion
S;llj(?lﬁlr ot g(?aggté\é%?;gﬁr;ﬂgg_ 1939 residents United Nursing Cross- construct validity of ~ Convergent validity re?‘feeistusrizz x:;o}ee;)ﬁrtgz
RAI-MDS al. Cognition Scale (MDS- (72% female; States Home Sec?ional the CPS and the Divergent val_idity between the two cognition
(2000) COGS) mean age 81.6y) design MDS-COGS from Internal consistency scales.

the MDS reliability

Regarding divergent
validity, small to medium
effect sizes were found
between the MDS cognition
scales and scales
measuring different
constructs. However, a
large correlation was found
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Participants Type of
Name of  Authors/ Scales/Indexes (N and mean Country Stu_dy Stu'dy Aim of the study validity/reliability Main findings
CGA Year setting design :
age) studied
between the Katz Index and
the MDS-COGS.
The first aim was to The ROC a_rea under the
) curve was = 0.79.
describe the : -
reliability and Diagnostic test
- . characteristics:
diagnostic } i point (0
characteristics of - First cut-off point (Ovs1or
the MDS-COGS to Test-retest reliability ~ more): Sensitivity 0.67. &
Zimmer 166 residents Residential Cross- detect undiagnosed Inter-rater reliability Specificity 0.84
man et MDS-Cognition Scale (78% female; United care . . 9 Sensitivity Second cut-off point (O to 1
RAI-MDS : sectional dementia. The P . g
al. (MDS-COGS) mean age 83.6y  States Assisted desian second aim was to Specificity vs 2 or above): Specificity
(2007) +8.3y) living facilities g asses the Area Under the 0.97 & Sensitivity 0.49
Curve Inter-rater reliability for the
prevalence of ) -

. first cut-off point was poor,
undiagnosed and for the second cut-off
dg:ggint;li;]n the point was fair.
iF;1 divi d?JaIs 9 Test-retest reliability was

fair for both cut-off points.
Discrimination was 0.59 (c-
statistic) for both the MMRI
and the MMRI-R. For the
Flacker model was 0.69 for
the 6 month and 6 year
i N mortality; , and slightly
:\r/:(?esx '\(Al\;)&?_‘l,'g Risk higher for the Flacker-R
MDS-Mortality Risk To compare four (0.70 for the 6 month, and
Kruse et Index Revised (MMRI- 130 re3|dent§ . . Prospecti _mo'rtahty n;k Discrimination of risk 0'7.1 fqr one year mortality).
(70% female; United Nursing indices estimated L Indicating acceptable
RAI-MDS  al. R) mean age 82.8 States Home ve cohort through MDS data prediction models discrimination
(2010) Flacker-Kiely Model g el study g Predictive validity '

(Flacker)
Flacker-Kiely Model
Revised (Flacker-R)

+ 8.8y)

to determine 6-
month mortality risk

Predicted 6-month mortality
was 0.35 for MMRI and
0.39 for MMRI-R; while for
the Flacker model and the
Flacker-R model were 0.42
and 0.53, respectively
(these results for the
highest risk stratum).

Both Flacker models were
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Participants

Type of

N%néerf A%Qgrrs/ Scales/Indexes (N and mean Country ssettltji?é dSet;(; Aim of the study vaIidity/re_IiabiIity Main findings
age) studied
reported to better
discriminators and more
reliable in predicting high
mortality risk than MMRI
models.
Significant differences
regarding the prevalence of
depression were reported
between the results of the
MDS-DRS and the Geriatric
To compare the Depression Scale-Short
effectiveness of the Form (GDS-SF) and for this
MDS-DRS Chinese reason kappa values were
a Liang et ‘ _ 595 participants Cross- Versi(_)n and thc_e o o not calcu_lated to evaluate
RALMDS  al Depression Rating (all male; mean Taiwan Long-term sectional GDS in screening Criterion validity the consistency of
y Scale (DRS) age 80.9y + Care - depression among Construct validity screening results.
(2011) design . .
5.3y) older Chinese men Prevalence of depression
living in a veterans was reported to be 0.2% for
care home at the MDS-DR, while for the
Taiwan GDS-SF was 8.7%.
The screening depression
purpose of MDS-DRS
failed, as it missed in
identifying depression in the
participants.
The prevalence of
depression for both
outcomes was 23.8% for
GDS-SF and 17.5% for
. o - MDS-DRS, which is much
: To stablish the Criterion validity e
Hsiao et ) . 327 8 Zr(n)as:(dentsl . Seni Cross- psychometric Internal consistency I(?wer,'mdg:atlrr]]g an gnder
RAI-MDS  al. gepressmn Rating (27.2% female; Taiwan enior sectional properties of the reliability etection by the DRS.
cale (DRS) mean age 81.9y Citizen Home . - LT The MDS-DRS Area Under
(2015) +8.9y) design MDS-DRS Chinese  Sensitivity the Curve was 0.74. For the
- version Specificity T

cut-off point of 3 a 43.3%
sensitivity and a 90.6%
specificity were reported.
A large effect size was
reported for the correlation
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Name of
CGA

Authors/
Year

Scales/Indexes

Participants
(N and mean

age)

Country

Study
setting

Study
design

Aim of the study

Type of
validity/reliability
studied

Main findings

between the MDS-DRS and
the GDS-SF

The seven items of the
MDS-DRS disclose two
distinct factors with factor
loadings above the
recommended range. The
two factors were labelled as
‘sadness’ and ‘distress’.
These two factors explained
the 58.1% of the variance.
Internal consistency was in
the recommended range

RAI-MDS
2.0

Fries et
al.
(2001)

Pain Scale

95 individuals
(71%female;
mean age 81y)

United
States

Nursing
Home

Retrospec
tive
design

To study the validity
of a pain scale
derived from the
RAI-MDS and the
prevalence of pain
in nursing home
populations

Criterion validity

Agreement between MDS
and Visual Analogue Scale
(VAS) on the presence of
pain was good

Variance explanation for
predicting the VAS score for
the four group MDS Pain
Scale was 56%

RAI-MDS
2.0

Anderso
netal.
(2003)

Depression Rating
Scale (DRS)

145 residents
(63% female;
mean age 84y)

United
States

Nursing
Home

Cross-
sectional
design

To examine the
psychometric
properties of the
MDS-DRS for
nusing home older
adults

Criterion validity
Sensitivity
Specificity

Internal consistency
reliability
Test-retest reliability

Small to medium effect
sizes were reported for
criterion validity against
three criterion measures.
Internal consistency was
below the recommended
range

Sensitivity using three cut-
off points range from 0.16
to 0.46, and Specificity from
0.69 to 0.92. Little
difference regarding the
cut-off point was reported
for sensitivity, however,
higher specificity was
reported for the cut-off of
three.

Test-retest reliability was
poor to moderate

RAI-MDS
2.0

Koehler
et al.
(2005)

Depression Rating
Scale (DRS)
E1SUM Section

704 individuals
(77% female;
mean age 86y)

United
States

Nursing
Home

Cross-
sectional
design

To examine and
compare two
geriatric depression
measures, the RAI-
MDS and the

Criterion validity
Internal consistency
reliability

No correlation was found
between GDS and MDS
Depression measures.

Internal consistency was
below the recommended
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Name of
CGA

Authors/
Year

Scales/Indexes

Participants
(N and mean

age)

Country

Study
setting

Study
design

Aim of the study

Type of
validity/reliability
studied

Main findings

Geriatric
Depression Scale
(GDS)

range for the DRS,
however, it was in the
recommended range for the
E1SUM.

RAI-MDS
2.0

Gerritsen
etal.
(2008)

Challenging Behavior
Profile and its Conflict,
Withdrawal, Agitation,
and Attention Seeking
subscales

Two samples:
Scale construct
sample: 656
residents (74%
female; mean
age 81y)
Reliability and
validity sample:
227 residents
(78% female;
mean age 79,9y)

Netherlan
ds

Nursing
Home

Comparat
ive cohort
study
design

To develop a
challenging
behavior scale
based on the MDS
items

Construct validity
Concurrent validity
Inter-rater reliability
Internal consistency
reliability

Principal components
analysis reported four
subscales: conflict,
withdrawal, agitation, and
attention seeking.

Internal consistency for the
overall items that contribute
to the scale was in the
recommended range. For
the subscales, internal
consistency was in the
recommended range for all
except for Conflict, which
was slightly lower (0.69).
Similar results were shown
in the second sample.
Inter-rater reliability
reported fair kappa
coefficients for three
subscales, and good for
one. Overall scale kappa
was fair. Intraclass
correlation was poor for one
subscale, moderate for two,
and good for one. Overall
score for the scale was
good.

Correlations against the
criterions measures
reported large effect sizes
for Conflict and Agitation,
medium for Withdrawal, and
small for Attention Seeking.

246



Participants

Type of

N%néerf Alﬁgg:y Scales/Indexes (N and mean Country ssettltjic:%, dSeth% Aim of the study vaIidity/re_IiabiIity Main findings
age) studied
Person over 65,
with a MDS
assessment, or
a skilled nursing
fsa;':q'glgla'm' In_ternal consistency was
characteristics within the recommended
by year: range for ADL Scale, not for
2000 ' Social _Engagemgnt, Mood,
(N=790,227: _ Behavior and Pain Scales.
66.6% %emeile' To summarize CHESS Scale appear to be
ADL, Social . ; analyses regarding a strong predictor of one
mean age 81.1y . ) -
Engagement, Mood, +7.3y) Skilled Cohort internal consistency ‘ year mortallty_
RAMDS  Mor et al Behavior, Pain, CPS 500'2 United nursing study and predictive Internal consistency  Many of the diagnoses
20 *and Changes in Health, — . b . design validity of the MDS reliabilty corresponded reasonably
. (2011) ; (n=790,617; States facility mainly L . ! .
End-stage disease and 65.5% f le: ital (2000- 2.0 and show Predictive validity well with Medicare
S toms and Signs 270 Temale, & Hospita 2007) eographical in diagnoses. Sensitivi
ymp 9 mean age 81.1y geograp g ty
(CHESS) Scale +7.3y) time related ranged from 0.39 to 0.93;
500'4 variation Specificity was high for
(n=773,746: almost ?II diagnoses >0.86,
S except for any
?ntz:f’;g?gi} . hypertengion. Time‘ and
7.3y) - ge_o_graphlcal variation was
2006 minimal.
(n=718,555;
64.3% female;
mean age 81 +
7.4y)
The AUC was consistent
between the derivation and
validation sample, and was
borderline acceptable for
the FRS. The ORs showed
. cetospec Todescie e e
loannidis 29 848 residents tive development and eight levels. A similar
RAI-MDS | Fracture Risk Scale (66% female; Canada Long-term cohort study the validity of ~ Discriminative and attern betWeen the levels
2.0 etal. rac mean age not Care a Fracture Risk Predictive accuracy P . :
(2017) mentioned) study Scales using the was found in the proportion
design of resident that deceased

RAI-MDS 2.0

after a hip fracture. Both
results for risk of developing
a hip fracture as decease of
it's consequences were
consistent between the
derivation and validation
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Name of
CGA

Authors/
Year

Scales/Indexes

Participants
(N and mean

age)

Country

Study
setting

Study
design

Aim of the study

Type of
validity/reliability
studied

Main findings

sample for the levels of the
FRS.

MDS 3.0

Saliba et
al.
(2012)

Brief Interview for
Mental Status (BIMS)

418 residents
(mean age not
mentioned)

United
States

Nursing
Home

Between
group
design
with two
groups

To examine the
performance,
validity and
feasibility of the
BIMS

Criterion validity
Discriminant validity
Test accuracy

Concurrent validity: a large
effect size was reported for
BIMS as compared with
3Ms, which was
significantly higher as for
the effect size between
CPS and 3MS.

BIMS performed
significantly better in
identifying any cognitive
impairment (AUC = 0.930
and 0.824 respectively) and
severe cognitive impairment
than CPS (AUC = 0.960
and 0.857, respectively).
BIMS discriminated well
between any cognitive
impairment and severe
cognitive impairment,
showing high levels of
sensitivity and specificity for
cut-off points.

CPAT

2 Fleming
(2008)

All CPAT subscales

48 residents
(81% female;
mean age 82.6y)

Australia

Aged Care
Facilities

Cross-
sectional
design

To describe the
development of the
CPAT

Criterion validity
Internal consistency
reliability

Inter-rater reliability

Large effects sizes were
reported for the confusion
and self-help subscales
against criterion measures.
Internal consistency was in
the recommended range for
all the scales, except for
psychiatric symptom scale.
Inter-rater reliability for all
the scales was excellent.

interRAI
LTCF

2 Kim et

(2015)

ADL, IADL performance,
IADL capacity,
Depression,
Communication, and
Pain Scales

908 participants
(67.9% female;
mean age 80y £
7.5y)

Korea

Long-term
Care

Cross-
sectional
design

To examine the
reliability of the
Korean version of
the interRAI LTCF
and the interRAI
HC

Internal consistency
reliability

Internal consistency for the
scales ADL, Depression,
Communication and Pain
was on the recommended
range
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Participants

Type of

Name of  Authors/ Study Study ) - S S
CGA Year Scales/Indexes (N and mean Country setting design Aim of the study valldlty/re_llablllty Main findings
age) studied
Community Care
IADL capacity, IADL 179 people To validate the Internal consistency was in
2 Kwan involvement, Stamina, peop . . Cross- Chinese version of . the recommended range for
RAI-MDS S (64.1% female; Hong Outpatient . ] Internal consistency . L
HC etal. Comm'unlcatlon, mean age 72.9y  Kong Clinic sec@lonal the MDS-HC in reliability Pain and Communication
(2000) Behavioral Symptoms, +5.9y) ’ design Hong Kong Scale (two of the seven
Mood, and Pain Scales o5 Chinese elderly scales assessed)
Large effect sizes were
reported between the MDS-
g ADL Scale 95 subjects c To stgdy thle_zd_ . HC scales. and the criterion
RAI-MDS Landi et IADL Scale (67.4% female:; ross- criterion validity o o o measures:
al. - ; . Italy Home Care sectional MDS-HC functional  Criterion validity MDS-HC ADL Scale &
HC Cognitive Performance mean age 77.4y : o >
(2000) Scale (CPS) +8.9y) design and cognition Barthel Index r = 0.74
o9y scales MDS-HC IADL & Lawton
Index r=0.81
CPS & MMSE r = 0.81
. Data completion was higher
E)X\?lecnﬁ Ctﬂ:ereer)‘(ttent and domain coverage was
better for MDS-HC as
used assessment
Pragmatic  instrument used for compared to current used
. - h assessment instruments.
RAI-MDS Carpente ADL, IADL, Cognition, 384 people aged  United SOC'QI randomiz eldgrly peo_ple n Criterion validity Large effect sizes were
r et al. . Service ed social service -~
HC and Mood scales over 65y Kingdom Content validity found for IADL, ADL and
(2005) Departments  controlled  departments, were Cognition scales of the
trial able to meet policy 9 : P
- MDS-HC against criterion.
and practice goals, d ianii
as compared to the For Moc_) not significant
MDS-HC correlation was found
against criterion.
IADL Involvement scale:
The one-factor and two-
factor models reported
good fits for the data of the
IADL Involvement scale.
To p.erform a For the one factor model, all
confirmatory factor : -
. . factor loadings were in the
3523 community analysis to study recommended criteria
Leung et dwellers (60% . the factor structure Internal consistency A T
RAI-MDS IADL Involvement Scale . Hong Community Cohort - Internal consistency was in
al. : female; mean . of the IADL reliability
HC IADL Capacity Scale Kong Care design the recommended range
(2011) age 79.6y £ Involvement and Factor Structure IADL Capacity scale:
7.5y) Capacity Scales of pacity ’

the MDS-HC
Chinese version

The two-factor model
provides a superior fit to the
one-factor model.

For the one-factor model,
all standardized factor
loadings were in the
recommended range.
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Participants

Type of

N%néerf Alﬁgg:y Scales/Indexes (N and mean Country ssettltjic:%, dSeth% Aim of the study vaIidity/re_IiabiIity Main findings
age) studied
Internal consistency was in
the recommended range.
Exploratory Factor Analysis
(EFA):
Results reported a three-
factor structure labelled as
‘distress’, ‘sadness’ and
‘social withdrawal’. These
three factors explained the
55.2% of the total variance.
Confirmatory Factor
To examine the Analysis (CFA):
psychometric Results confirmed the
properties of factor three-factor model. Also,
3523 community structure, reliability Construct validity the second order model
RAI-MDS Leung et _ dweller.s (60% Hong Community Cohort anc_i concurrent Internal consistency also shqwed goodness-of-fit
al. Negative Mood Scale female; mean . validity of the e as the first-order factor
HC Kong Care design d reliability
(2012) age 79.6y £ Negative Mood Concurrent validity model.
7.5y) Scale based on the These results suggest that
MDS-HC Chinese a summary score can be
version Mood developed for the MDS
section Negative Mood Scale.
Internal consistency:
Cronbach's Alpha values
were below the
recommended range
There is a gender
difference in older Chinese
adults for the MDS
Negative Mood Scale.
234,552 home Retrospec a) To determine the Agreement between the two
RAI-MDS _Campitell full F_r_ailty Int_:iex (F1); care clients tive prevalence and_ Concurrent validity versions pf the Fl was
HC ietal modified Frailty Index (64.6% female; Canada Home Care cohort correlates of frailty Predictive validity good, while between the
(2016) (FI) and CHESS Scale mean age 82y + study through the two two versions of the FI with

7.42y)

versions of the

the CHESS Scale,
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Participants

Type of

N%néerf Alﬁgg:y Scales/Indexes (N and mean Country ssettltjic:%, dSeth% Aim of the study vaIidity/re_IiabiIity Main findings
age) studied
Frailty Index and agreement was poor.
CHESS Scale
b) To study how For predicting death, the
these measure highest AUCs were
agree between reported for full Fl (0.66)
each other and the CHESS scale
c) To examine the (0.66).
predictive validity For predicting LTC
and the Admission, the strongest
associations of predictor was the full Fl
these three (0.70).
measures with For predicting
death, Hospitalization, the CHESS
institutionalization, scale reported the highest
and hospitalization AUC (0.61)
during one year For predicting
follow-up Hospitalization with
Alternative Level of Care
stay, strongest predictors
were full FI (0.60) and the
CHESS scale (0.60) with no
significant difference
between each other.
All three measures were
associated with increased
risk of the targeted
outcomes. However,
incorporating the frailty
measures to these models,
just improved modestly the
predicting validity.
Internal consistency of the
FI was in the recommended
To identify variables range.
on the RAI-MDS Independently from age and
Ludwig 3714 individuals Retrospec HCdSW'SS vers.llon Internal consistency sex(,j_the Flf'ia st'rolr)g .
RAI-MDS  and . (67.7% female; Switzerlan tive to derive a Frailty reliability pre |Etor of hospita |za_1t|ons
HC Busnel Frailty Index mean age 82.7y d Home Care cohort Inde?< e_md stu_dy the Diagnostic accuracy (OR = 3'4)1 falls (OR = 5.0),
study predictive validity of 2 and mortality (OR =9.9).
(2017) +7.7y) desi . estimation . .
esign the index on The diagnostic accuracy of
adverse health the FI for mortality reported
outcomes an AUC of 0.59; for

hospitalizations of 0.54; and
for falls of 0.56.
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Name of
CGA

Authors/

Scales/Indexes
Year

Participants
(N and mean

age)

Country

Study
setting

Study
design

Type of
validity/reliability
studied

Aim of the study

Main findings

RAI-MDS
HC

Burn et
al. Frailty Index
(2018)

5586 community
dwelling people
(61.3% female;
mean age 82y *
8.6y)

New
Zealand

Community
Care

Longitudi
nal study
design
(2008-
2012)

To develop

a frailty index using
MDS-HC data from
people living at
Canterbury, New
Zealand

Criterion validity
Normality test

The Frailty index was
significantly related to the
five-year mortality rate,
25,1% of the people with a
baseline frailty level, and
28.2% of the people with
the highest level of frailty
died after five years. The
survival rate decreased with
every level of the Fl, as
rose the admission rate for
every level. The Fl was
significantly related to the
five-year admission rate to
residential care, after five
year 43.7% of the people
with baseline frailty still
lived at home as compared
to 2,6% with the highest
frailty level. The Frailty
index was not normally
distributed.

Popovich
Scale

Cognitive, Economic,
Social Resources, and
Physical Health
subscales

Grubba
et al.
(1990)

30 patients 65y
or older (46.7%
female; mean
age 73,3y)

United
States

Home Health
Agencies

Cross-
sectional
design

Examine the
reliability and
validity of the
Popovich Scale
subscales in older
adults receiving
home care

Criterion validity
Construct validity
Inter-rater reliability

Large effect sizes were
shown for the Cognitive,
Physical health and Social
resources subscales when
compared against criterion.
Construct validity was
demonstrated for the
Economic subscale as it
was able to differentiate
between groups differing on
their annual income report,
and whether participants
reported their annual
income as adequate or not.
Inter-rater reliability showed
large effect sizes between
raters for all scales.

interRAI
HC

Gee et
al.
(2021)

Cognitive Perfomance
Scale (CPS)

134 participants
(51% female;
mean age 78y)

New
Zealand

Home Care

Retrospec
tive
diagnostic
study
design

To study the
perfomance of the
interRAI HC CPS in
community settings
with a sample of
elderly people with

Diagnostic Accuracy

The AUC-ROC of the CPS
in predicting dementia
diagnosis was 0.82. An
optimal cut point of 1/2 was
identified with a Sensitivity
of 0.90 and Specificity of
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Participants Type of
Name of  Authors/ Scales/Indexes (N and mean Country Stu_dy Stu'dy Aim of the study validity/reliability Main findings
CGA Year setting design :
age) studied
know cognitive 0.60.
status An alternative cut-off point
of 2/3 improved the PPV
value, with a Sensitivity of
0.44 and a Specificity of
0.94.
To examine the Internal consistency for the
ADL, IADL performance, 908 participants reliability of the scales ADL, IADL
. aKim et IADL capacity, . Cross- ) . performance and capacity,
interRAI | Depression (67.9% female; Korea Home Care sectional Korean version of Internal consistency Depression
HC a- p s mean age 80y + . the interRAI LTCF reliability p s .
(2015) Communication, and 7.5y) design and the interRAI Communication and Pain
Pain Scales ' HC was on the recommended
range
a) To examine the For diagnostic accuracy for
concurrent validity depression diagnosis an
and diagnostic AUC of 0.68 was obtained.
accuracy of the 3- Using the cut-off of =2 3, the
day reporting period Sensitivity of the DRS was
Acute version of the DRS 0.60 and Specificity was
_ Penny et . _ 92 subjects Psycho_geriatr b) To compare its o 0.70.
interRAI al Depression Rating (54% female; New ic Service Cohort performance in Concurrent validity For the overall sample, the
HC (2616) Scale (DRS) mean age 78.3y  Zealand Wards & study no/MCI individual Diagnostic accuracy  correlation effect size
+ 7.5y) Memory against people with between the DRS and the
Clinic dementia criterion depression

c) To study if
adding other
interRAI items
increases its
performance

diagnosis was medium.
Also, a medium effect size
was reported for the
correlation between the
DRS and the HONOS65+.
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Participants Type of

Name of  Authors/ Study Study

CGA Year Scales/Indexes (N and mean Country setting design Aim of the study validity/reliability Main findings
age) studied
Reliability
Interview-reader-rater: 95%
agreement with 0-1 point
discrepancy; ICC ranged
between moderate to good.
Interview-observer: median
correlations between
interviewer and
administrator (0.51) and
between interviewer and
clinician (0.60) were
moderate.
Internal consistency
reliability
Cronbach's alphas were in
- the recommended range for
Community (:Eigi;zzﬁfrrei?g_llty all scales. For the
sub-samples: To describe the rater (n = 484) and subindices, only six of them
Physical health, 590 people, for independentl Philadelphia interview-observer were below the
Cognition, Activities of subsamples y living older Geriatric Center (n = 106)) recommended range.
Lawton daily living, Time Use, mean age-band . people; high-  Cross- Multilevel .
. ; United ; o . Internal consistency -
MAI etal. Social Interaction, was 75,8 - States intensity in- sectional Assessment reliabilit Test-retest reliability
(1982) Personal Adjustment, 79,7y, female home service  design Instrument (MAI) Test-ret)zlast reliability Large effect sizes were
and Perceived ranged between recipients; and it's (n = 39) reported for all scales and
Environment Indices 16-91% institutional psychometric Criterion validity subindices, except for
gﬁaltrll?sg list properties Internal validity physical self-maintenance.

Concurrent validity Internal validity

Correlations between
domain index items and
domain summary ratings
reported large effect sizes
for all scales, except for
perceived environment.
Also, large effect sizes were
reported for all subindexes,
except for one subindex
under Social Interaction and
all subindices from
Perceived Environment.

Criterion validity
Small to medium effect
sizes were reported for all
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Participants
Scales/Indexes (N and mean Country

age)

Type of
Aim of the study validity/reliability Main findings
studied

Name of  Authors/
CGA Year

Study Study
setting design

subindices between index
score and a consensus
summary score, except for
four that were below 0.1; for
all indices effect sizes
range between small and
large, except for Perceived
Environment which was
below 0.1.

Concurrent validity:

Except for Cognition, all
indices reported large effect
sizes, however, differences
were identified between
clinicians and
administrators. Perceived
environment was not
assessed

For four scales, large effect
sizes were found when
Report on the compared against
female: mean _ _ Cross- de\_/e_lopment, o o criterions. Social scal_e
70 24y’+ 7.59) United Community sectional vaI_ldlt_y_, and Criterion vallc_ilty_ _ w:_:lsn_'t compared against a
Re.liabiIEy ) States Care design reliability of Part A Inter-rater reliability criterion. o
sample N = 30 of the OARS- Inter-rater reliability was
OMFAQ good for four scales and

(7ng)egar)1 7024 % moderate for one (physical
OO health).

Two samples:
Validity sample

Fillenbau  Social, Economic, N =33 (64%

OARS- m and Mental Health, Physical
OMFAQ Smyer Health, and Self-care
(1981) Capacity scales
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Participants Type of
N%néerf At$h0rs/ Scales/Indexes (N and mean Country Stu_dy Stu'dy Aim of the study validity/reliability Main findings
ear setting design :
age) studied
The factor grouping of the
Spanish version coincided
precisely with the original
English version for the
social network, economic
resources, and physical
health dimensions. For the
_ ' 473 elderly To d(_esc_:ribe the self-care qﬁm_ension, two
Fibla et Social, Economic, people (58.8% _ Cross- linguistic and factors coincided, but one
OARS- Mental Health, Physical L . Community . cultural adaptation - item deviated from the
al. female; mean Spain sectional Construct validity - : .
OMFAQ (1996) Health, and Self-care age 71.1y + Care design of the OARS- original English version. In
Capacity scales 7.96y) T OMFAQ Spanish the mental health scale
=0y Version there was complete

agreement, except that it
was divided into two factors
in this version.

For all scales, Cronbach's
Alpha were above 0.7,
except for Social Resources
scale.

aStudies repeated in the table as they were assessing either other care setting or another approach of validation.
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Table A.6 PRISMA Checklist

[ Location
?ecyon ane Checklist item where item is
opic
reported
TITLE
Title 1 | Identify the report as a systematic review. Title
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Abstract
INTRODUCTION
Rationale Describe the rationale for the review in the context of existing knowledge. Background
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. Background
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Literature
Search at
Research
design and
methods
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the Literature
sources date when each source was last searched or consulted. Search at
Methods
Search strategy Present the full search strategies for all databases, registers and websites, including any filters and limits used. Appendices
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record | Appendices
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked Data extraction
process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the at Methods
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each Data extraction
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. at Methods
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any Data extraction
assumptions made about any missing or unclear information. at Methods
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each Data extraction
assessment study and whether they worked independently, and if applicable, details of automation tools used in the process. at Methods
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. N/A
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and Data extraction
methods comparing against the planned groups for each synthesis (item #5)). at Methods
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data Interpretation of

conversions.

test scores at

Methods

257



Section and

Topic

Checklist item

Location

where item is
reported

13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. Appendices
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the Methods
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). Methods
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Methods
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Methods
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. N/A
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in Literature
the review, ideally using a flow diagram. search at
Results
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Methods
Study 17 | Cite each included study and present its characteristics. Appendices
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. Appendices
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision Appendices
individual studies (e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Appendices
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. Appendices
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. Results,
Appendices
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Results,
Appendices
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Discussion
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. N/A
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. Discussion
23b | Discuss any limitations of the evidence included in the review. Discussion
23c | Discuss any limitations of the review processes used. Discussion
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Section and

Topic

Checklist item

Location
where item is
reported

23d | Discuss implications of the results for practice, policy, and future research. Discussion
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. N/A
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. N/A

24c | Describe and explain any amendments to information provided at registration or in the protocol. N/A
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Funding
_Competing 26 | Declare any competing interests of review authors. _Declaration of
interests interest

statement

Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included Appendices

data, code and
other materials

studies; data used for all analyses; analytic code; any other materials used in the review.
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Supplementary Material 4. Supplementary Material of Publication

#3

Additional file 1: Table S1. Overview of digital considerations.

TECHNOLOGICAL CONSIDERATIONS Preference

Access

Aptitude

Consider other less technological options, based on individual
preferences, including: One to one phone calls may work best for
those with limited access to the internet, or for more in-depth
discussions.

Teleconferences could also be an option, if a group discussion would
be helpful but internet access is a challenge.

Does the channel, e.g. MS Teams, Zoom or MIRO etc. work where
people are using different devices, e.g. smart phones, need for 2
screens etc.?

Internet connection

How familiar are participants with remote communication and what
are people’s preferences?

Need to balance limitations on inclusivity (e.g. using people with more

technological experience) against ensuring that sessions can operate
smoothly and people able to contribute effectively.

ONLINE FACILATION CONSIDERATIONS  Developing roles

Clear roles needed from the outset

Power-dynamics and how recruiting a PPl Co-facilitator can provide
supportive environment

Consider 2nd Facilitator, specifically looking at inclusion through
monitoring online chat and other channels used to communicate

Online Ground Rules and Etiquette

Establish ground rules from the offset, with clear mechanisms to
enable participation from all involved

Recognise and respect that standard behavioural
standards/expectations of digital meetings will differ from face-to-face,
e.g. acknowledge potential interruptions due to caring responsibilities
or technology, allowing people the space to respond and re-join the
group

Time management

Allowing enough time to cover agendas and topics

Importance of communicating and sharing information beforehand to
maximise time gaining insight from PPI during the sessions

Recognising PPI participants may not be able or wish to stay longer
than meeting end time.

Recognising PPI participants may have responsibilities and may not be
able to provide involvement at short notice

CO-PRODUCTION CONSIDERATIONS Workshop numbers
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eDepending on the configuration and systems used, including the ability to
facilitate breakout sessions, participant numbers should reflect the additional
challenges and requirements of digital PPI.

Co-Design preparation
e Preparation for a digital workshop requires additional skills and time
dedicated to creating a user-friendly experience.

e Issues with trying and replicate % day face-to-face workshop on digital

e  Breaking down activities into smaller segments and ensure a clear plan
for the session guided by facilitator

e  Consider sending out documents to review beforehand if appropriate,
instead of trying to present them all in the platform.

Collaborative working
e  Different activities could include Synchronous (where everyone is in
contact at a specific time, mimicking a typical workshop) or
asynchronous input, e.g. MIRO allows you to post outside the session
forum/MS Teams for specific project or hashtag where people can post
at different times more suitable for them. Also providing a video
tutorial of how to use the platform to help people familiarise

RESOURCE CONSIDERATIONS

Additional resources
e Aswell as the cost of coproduction platforms themselves, these could
include phone credit/printing etc./software/budgeting for an increased
frequency but shorter meetings

e  Cost and time of sending equipment and resources to people who
need this to partake

Workshop numbers
e Depending on the configuration and systems used, including the ability
to facilitate breakout sessions, participant numbers should reflect the
additional challenges and requirements of digital PPI.

Training and Opportunities
e  Where a PPI Member has a role within the Research Team, time and
resources should be afforded to their training and development in
digital coproduction.

ETHICAL & WELFARE
CONSIDERATIONS

Impacts of digital PPl on welfare
e Change from face to face PPl impacting of wellbeing —isolated,
anxiety, depression, lack of movement; On the other hand some may
feel digital PPl is a better fit for them. Creating friendly space and social
aspects.

e Certificates and follow ups of project progress to promote wellbeing
and meaning

e  Consider the need for additional breaks to recognise impact of working
online — (consider those new to Techognoly use or health issues of the
public & patient that may require adequate breaks)

Consent & Safeguarding

e  Consider use of Peer Facilitator in next virtual room (or on different

platform- being clear that run by separate/independent organisation

e  Considering how support mechanisms have been adapted for a digital
environment, e.g. use of Peer Support in an alternative virtual room, or
accessible by pone before, during and after a PPl session

Data security
e Asking if we are ok to have session recorded
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e Addressing concerns about privacy on platforms and where research
will be shared
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Additional file 2. Project Information Sheet

PROJECT INFORMATION AND INVITATION TO
CONTRIBUTE

1. Title

How to approach Public and Patient Involvement (PPI) in dementia
research through technologies? Feedback from experts by
experience.

2. Invitation paragraph

Are you interested in contributing to enhance knowledge and
determine better practices on the use of Information and
Communication Technologies (ICTs) as an approach to involve public
as part of dementia research teams? We are planning online
workshop sessions to discuss about our experiences on the use of
communication technologies as a facilitator tool to participate in
dementia research as experts by experience.

No previous experience is needed regarding participation in
dementia research, but at least you must have had minimum
experience on using ICTs to communicate with others. However, you
do not need to be an expert on ICTs, neither concerning their use to
participate in research.

3.  What is the purpose of the study?

Due to the COVID-19 pandemic, the involvement of patients and
public in research has been challenged because of social distancing,
lockdowns and reduced physical contact. Now, after more than one
year since the beginning of this situation, the implementation of ICTs
has been regarded the most used way to tackle these challenges,
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however, due to the promptness of the reaction, we might not have
had the opportunity to ask the public involved how they feel using
these new approaches, if the ICTs are user-friendly, or if ICTs are
successful tools to get involve in shaping or guiding dementia
research.

Sharing our experiences and opinions, will not only enhance how we
use ICTs in dementia research during COVID-19 pandemic, but also
for facing other constraints that might diminish the public
engagement in regular circumstances, such as access to rural and
remote areas, limited availability of services and health
professionals, distance from healthcare services, poverty, PPls
Representatives’ health conditions, such as fatigue, mobility
restrictions, work or family commitments, limited budget for
research with PPI, etc.

For this purpose, we will like you to get involve as an expert by
experience to contribute on this discussion and propose ideas and
tips on how to improve the involvement of the public on dementia
research.

4.  Why have | been invited?

We consider you as an expert by experience that can share your
valuable opinion and knowledge about the topic being discussed.
Even if you have not been part of a dementia research team before,
you can provide suggestions around how ICTs can be adapted, or
how we can adapt them, to have a better and more friendly
experience supporting dementia research to keep public involve.

5. Dol have to take part?
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It is up to you to decide whether or not to take part. You are free to
withdraw at any time without giving a reason.

6. What will happen to me if | take part?

If you decide to take part of the workshops, you will be invited to a
virtual meeting. Beforehand, you would receive information about
the project, instructions to use the platform that will be used to run
the workshops, general questions that will be used to start the
discussion, and an opportunity to ask questions to the organizers.
During the online workshops you will be sharing with other people
and have the opportunity to discuss about the specific topics
planned for that day. One of the organizers will be leading the
discussions and will guarantee that all the participants have their
chance to speak and give feedback. Meetings will not be recorded,
and it is not necessary to activate the camera/video of the platform.
You will also have the opportunity to share your ideas through the
chat box, if you find it necessary. Feedback with the notes taken
from the organizers will be sent to all the individuals involve. The aim
is that together we could elaborate some tips and ideas to enhance
the use of ICTs to be engage in dementia research planning and
development.

7.  What are the possible disadvantages and risks of taking part?

You might get exhausted during the workshops, but no other risks or
disadvantages are expected. However, you are free to leave the
session at any time. Also, you can take a break during the session and
re-join if you consider so.

9.  What are the possible benefits of taking part?
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You will receive no direct benefit from taking part in this project.
However, you may have the option to be included as part of the
contributors in any further material or publication that could be
elaborate with the information discuss during the workshops. The
notes taken during the project, will enhance the knowledge on ICTs to
improve public involvement in dementia research.

10. Will my taking part in this project be kept confidential?

Yes, your participation will be kept confidential. This is not a study, is
a Public Involvement contribution. Any information gather during the
project, could be presented in general terms in further publications or
materials, but it will never be connected to any of the contributors
participating at the workshops. We will not be asking for personal
details or sociodemographic information.

11. What will happen to the information gather from the
workshops?

One of the organizers will be taking notes, this information could be
published as a report, guideline, or any other publication. Your
participation will be recognized in any further material resulting from
the project. You will not be identified in any of the reports or
publications following the project, unless you explicitly suggest for it.

12. Who is organising and funding the project?

This project is part of DISTINCT: "Dementia: Intersectorial Strategy
for Training and Innovation Network for Current Technology" which
supports fifteen Early Stage Researchers (ESRs) across Europe, who
are carrying out research projects aiming to improve the lives of
people with dementia and their carers through technology. DISTINCT
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is funded by the Marie Sktodowska Curie Actions Innovative Training
Network H2020-MSCA-ITN, under grant agreement number 813196

The project is also been organized by MindTech which is a national
centre focussing on the development, adoption and evaluation of
new technologies for mental healthcare and dementia and funded by
the National Institute for Healthcare Research.

13. Who has reviewed the project?

Research Ethics Approval to conduct this project is not required as it
is a public engagement activity. Remember, this is not study, is a
voluntary contribution to engage in a Public and Patient
Involvement activity. Faculty of Medicine and Health Science
Research Ethics Committee reference no. 255-0521.

Contact for Further Information

MSc. Mauricio Molinari Ulate
Mobile: +34653327757

E-mail: mmolinari@ides.es

Rebecca Woodcock

Patient and Public Involvement Co-ordinator: Mental Health &
Technology Research

E-mail: rebecca.woodcock@nottingham.ac.uk

Note: You will be given a copy of this information sheet by email.
Also, we offer the possibility to send a copy by post upon previous
request.
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Additional file 3. Semistructured Questions Guide

- What strengths do you identified regarding the use of online digital
platforms for PPl in dementia research (e.g., platforms like Zoom,
Teams, GoToMeeting)?

- Do you have the necessary equipment for the meetings?

- Do you struggle using the equipment or the online platforms?

- Do you feel these platforms are user-friendly?

- Do you prefer online or face-to-face meetings regarding PPl in dementia
research?

- How confident do you feel using these technologies for PPl in dementia
research?

- Do you feel included or involved in the discussion or is it less engaging or
inclusive?

- How safe do you feel using the technologies for engaging in dementia
research?

- How supported do you feel using online approach? Do you feel
supported by the people hosting the meetings?

- Do you require any additional support by others (e.g., caregivers)?

- How emotional support could be managed during online PPl in dementia
research? Or how do you feel about that and how do you think this must
be managed?

- Have you been able to do more PPI, or has it been the same?
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Supplementary Material 5. Screenshots of the Spanish Course for
the Implementation of Meeting Centres
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Supplementary Material 6. Screenshots of the iSupport-Sp online
platform
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@) CUESTIONARIOS INICIALES

Para Demencia

@ MBDULA T INTRODUCCION A 1A DEMENCIA LE

Wanual de formacién y apoyo para cuidadores de personas con demercia

@ MODULO 2: SER UN CUIDADOR

@ MODULO 3 CUDANDOME °

& MODULO 4: PROPORCIONANDG CUIDATO DIARIC [

Asi es como se hace: Tenga en cuenta...

> srrms

4 28/38 » * . 73 >
L & 35738 *,
[ 2 > ]
Consejo... Recordatorio...
9 i )
- By - O
Ui banss st uese #a
hicorie 3 mano s necetizad i -
[ i e e e 3
e ks pess o ura
i s Pl e o
et remoidots bt 1
185485 demner 1
& € 10/13 > *, 5717 I
Compruehe su conecimiento. ;Qué debe hacer si cree que la persona de la que cuida tiene; °%0o
problemas de memoria? S °F, »
BSALS:>
instituto de inve: A

¢Cudl es el primer paso si piensa que un familiar o un amigo tiene demencia? Selecciona las Blomédica de Salamanca” &
respuestas correctas
P CERTIFICADO DE FINALIZACION

X Llamar a un amigo o familiar. Certifica que

Si bien los amigos y la familia pueden ofrecer apoyo, no pueden reemplazar una evaluacién realizada
por un médica

ha éxito en-linea de apoyo

para cuidadores de persanas con demencia
X Usar solo este manual de ayuda, (=1

iSupport Para Demencia

Si bien este manual proporciona informacién y apayo, no puede reemplazar un examen médico,
ol __(dia)de (mes) del 20___(afio).

+ Llamar a un médico y concertar una cita.

* COMPRUEBE SU CONDCIMIENTO RN LN &
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Supplementary Material 7 to 12
The following information is available in this section:
Supplementary Material #7: Translation and Adptation of interRAI LTCF and interRAI HC

e interRAI LTCF Manual and Form Spanish version
e interRAI HC Manual and Form Spanish version

Supplementary Material #8: Protocol “Usability, user experience, and pilot study of the
efficacy of the iSupport-Sp”

Supplementary Material #9: Ethics Approval for the “Usability, user experience, and pilot
study of the efficacy of the iSupport-Sp”

Supplementary Material #10: Best Practice Guidance DISTINCT
Supplementary Material #11: Newsletters Publications

e Spring DISTINCT Newsletter #2. June 2021. Available at
https://www.dementiadistinct.com/wp-content/uploads/2021/06/DISTINCT-
Newsletter-Spring-2021-Final-version-1.pdf

e Cycling through the Netherlands... Developing the road to the Spanish version of the
Meeting Centres Support Programme. DISTINCT Newsletter #3. March 2022.
Available at https://www.dementiadistinct.com/wp-content/uploads/2022/03/3rd-
DISTINCT-Newsletter-Winter-2022_final-3.3.22.pdf

e Spanish Online course for pioneers of Meeting Centres available in Spring 2022.
MeetingDem Newsletter. December 2021. Available at https://meetingdem.eu/wp-
content/uploads/2021/12/MeetingDem-Newsletter-December-2021 v1.0.doc.pdf

e A new start for the Meeting Centre in Spain. MeetingDem Newsletter. December
2022. Available at https://meetingdem.eu/wp-content/uploads/2023/03/MeetingDem-
Newsletter-December-2022_v1.2.pdf

Supplementary Material #12: Collaboration in Publication

e Mahmoudi Asl A, Molinari Ulate M, Franco Martin M, van der Roest H.
Methodologies Used to Study the Feasibility, Usability, Efficacy, and Effectiveness of
Social Robots For Elderly Adults: Scoping Review. J Med Internet Res. 2022 Aug
1;24(8):e37434. doi: 10.2196/37434. PMID: 35916695; PMCID: PMC9379790.

These Supplementary Material is available in the pen drive enclosed with this document or
available at:

https://usales-
my.sharepoint.com/:f:/g/personal/maumolula usal es/Emz1dnAm5fNKK7E7Sj-

aanYBPmoyVNI 8zJ4VhxMhz2pEA?e=jGYpe8

If there are any difficulties accessing these documents, please contact Mauricio Molinari
Ulate at maumolula@usal.es or Manuel Franco Martin at mfrancom@saludcastillayleon.es
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