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Abstract

Introduction

Dementia is a debilitating progressive neurological syndrome that causes stress to people
with the condition and their families. Most people with dementia want to be independent
and with support, many people with dementia can maintain a level of independence.
Robotics devices are being developed to support the independence of people with dementia
but currently, there is limited empirical evidence concerning how they should be developed
and deployed. There has also been little attempt to date to underpin the research into robotic
technologies for people with dementia with substantive theory. Resilience is a substantive
theory and a strength-based approach to dementia care. This approach focuses on a person
with dementia’s existing abilities and it employs person-centred strategies that empower and
support a person’s sense of personal identity. This doctoral thesis aims to explore the
potential of social robots to support the resilience of people with dementia. In doing so, it
applies the theory of resilience to the study of social robots for the first time.

Methods

This thesis contains four papers. The first two papers report literature reviews that identify
the current evidence base. The first review was conducted to determine what robots need to
be like, in terms of their form and function, for people with dementia to find them acceptable
and to engage with them. This review focused on identifying the key factors that impact the
acceptability of social robots in the context of dementia. Then a second literature review was
undertaken to determine how social robots could potentially be used to support the
resilience of people with dementia. This review focused on identifying the content, structure,
and effectiveness of psychosocial interventions that have aimed to support the resilience of
people with dementia. The review also aimed to identify how the concept of resilience had
been defined and operationalised in previous research. The literature reviews revealed that
an empirical study was needed to provide an in-depth examination of a social robot within
the real-world context of a dementia care setting. It was also important that the robot
facilitated a person-centred approach and that the investigation captured the perceptions
and experiences of people with dementia. Case study methodology was chosen for the
empirical study and the third paper included in the thesis reports a critical appraisal of the
DESCARTE model (DESign of CAse Research in healThcarE). This appraisal was conducted to
determine the model's suitability to guide case study investigations that involve social robots
for resilience in dementia care settings. The fourth paper reports a multiple case study that
was designed using the DESCARTE model. This study examined the effect of the social robot
MARIO on the resilience of people with dementia (n=10) in a residential care setting.

Findings

The first literature review (paper one), which included forty-four studies, found that multiple
factors impact the acceptability of social robots for people with dementia. Acceptance can
be increased through robots using human-like communication and if they are personalised in
response to the needs of individual users. However, many studies had been conducted in a
laboratory rather than in real-world settings. The exploration of the literature on
psychosocial interventions for resilience (paper two) included three studies that had
investigated five interventions that aimed to support resilience in dementia. This review
revealed that the interventions supported people with dementia by enabling reciprocal social
interactions and meaningful activities, but that further interventions were needed to support
people with dementia who lack family caregivers and/or have more advanced dementia. The
review also identified that resilience had been defined as a process of adapting to stress that
operates at multiple interacting levels of the individual, community, and society. The critical
appraisal of the DESCARTE model (paper three) found that the model could usefully guide
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the design and conduct of the MARIO case study investigation. DESCARTE provided a useful
framework to enhance the quality of case study research by requiring the researcher to focus
on philosophical cohesiveness, ethical considerations, reflexivity, and data analysis. However,
recommendations were made to improve DESCARTE's utility by adding a task list and
providing researchers with additional guiding questions. The empirical study (paper four)
found that MARIO could provide an embodied presence and personalised stimulus that
engaged people with dementia, with the support of a facilitator. Whilst using MARIO, eight
out of ten people with dementia were empowered to co-create meaningful activity. This
supported resilience by increasing their positive sense of self-identity because, whilst people
with dementia were engaged with MARIO, they were ‘doing okay’ despite the limitations of
living with dementia.

Conclusion

Based on the literature and the empirical study, this body of work reveals that social robots
have the potential to support the resilience of people with dementia. To support resilience
robots need to facilitate people with dementia to maintain a positive sense of self-identity,
through enhancing their ability to co-create meaningful activity and reciprocal social
relationships. However, future social robots need to have a greater technical capacity to react
to human emotions and communicate in a more human-like way, if they are to support the
resilience of people with dementia, independent of human facilitators. These conclusions are
based on a relatively small body of existing literature and an empirical study that used a small
sample size and investigated only one residential care setting. Nevertheless, this thesis is
underpinned by recognised theories of technology acceptance and resilience, and it is
derived from comprehensive literature reviews and an empirical study that used robust
methodology and provided an in-depth inquiry in a real-world clinical context.

Contribution to Knowledge

This thesis contributes significantly to knowledge through identifying key factors that impact
the usage and effect of social robots on resilience and by illustrating how case study
methodology can be used to investigate social robots to support resilience. Through focusing
on resilience, this body of research contributes to the state of the art by identifying how the
principles of strength-based care can guide the development of social robots and their usage
by people with dementia. The thesis addresses a gap in the literature by applying the theory
of resilience to the study of social robots for the first time. In doing so, the thesis provides
the rapidly expanding field of social robotics, with valuable knowledge that is relevant to
current dominant discourses in gerontology and dementia. This knowledge can inform and
guide the engineering developers of social robots, care providers, managers, educators, and
policymakers on how social robots can be used to enhance the wellbeing of people with
dementia. In particular, it contributes to knowledge by using a person-centred approach that
ensures the voices and the needs of people with dementia impacts the future deployment of
social robots.
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Chapter One. Background

Chapter One. Background.

1.1. Introduction

This chapter presents background contextual information and key concepts that are relevant
to this thesis. In the chapter, dementia is defined and the impact of this condition both for
individuals and society are described and situated within discourses about dementia. Then,
current knowledge about the usage and effects of social robots in gerontology are discussed.
Following this, strength-based approaches to care are discussed and the concept of resilience
is introduced, and rationale is provided as to why resilience theory can usefully guide
research on social robots. Then, the gaps in current knowledge concerning the potential of
social robots to foster resilience in people with dementia are identified. Finally, the chapter
is summarised, and the aims and an outline of this thesis are presented.

1.1.1. What is Dementia?

Dementia is an umbrella term that describes a group of neurodegenerative disorders that
can cause memory loss, personality, mood, and sensory challenges, difficulties with
reasoning, communication, and carrying out daily activities (Prince, 2016).

1.1.2. The Incidence and Impact of Dementia

The incidence of dementia increases as more people attain old age, and between the years
2015 to 2050, the proportion of the world’s population that is over 60 years old is expected
to increase from 12% — 22% (WHO, 2018). Consequently, the number of people with
dementia is expected to double every 20 years to 66 million by 2030 and 115 million by 2050
(Prince et al., 2013). This is problematic for individuals with dementia, their families, and
society because globally the societal economic impact of dementia costs over one trillion US
dollars per year, and care provision is supplied by 40 million full-time workers (Wimo et al.,
2018).

People who have dementia experience different rates of disease progression and their
symptoms vary according to the type of dementia. Symptoms also vary day to day (Bryden,
2005; Rockwood et al., 2014). On good days individuals can have improved global cognition
which results in better humour, more interest in life, and improved ability to perform daily
living activities. In contrast, on bad days cognition and memory can be poor. This can result
in increased verbal repetition, anxiety, and poor performance of activities. The experience of
dementia also impacts individuals and families according to the stage of life that they are
affected, and if they also experience other disadvantages due to disability, ethnicity, gender,
age, socio-economic factors, and stigma (O’Shea, 2017; Sabat, 2018).

Currently, people with dementia can have fewer social interactions and lower levels of
participation in communities than other people (Holtzman et al., 2004; Dobbs et al., 2005;
Kruger et al., 2009) and people with dementia can find navigating social and environmental
systems problematic (Kaspar et al., 2015). Consequently, it is twice as common for people
with dementia, in comparison to the general population (20%: 10%), to experience loneliness
(Victor et al., 2015). Social isolation is not necessarily reduced when people with dementia
live alongside others in residential care (Cooney et al., 2014). One study that involved care
homes (n=12) found that people with dementia can experience just two minutes of
meaningful social interaction each day (Brooker, 2008). People living in residential care can
also feel bored and under-stimulated due to a lack of opportunity to be engaged in an
appropriate meaningful activity (Perrin, 1997; Ballard et al., 2001; Aggarwal et al., 2003; Train
et al., 2005; Clare et al., 2008).
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1.1.3. Approaches to Dementia, and Care Provision

Historical views of a person with dementia as a ‘non-person’ to be managed throughout their
decline, were challenged by Kitwood (1997). He advocated that the care of people with
dementia should be person-centred according to the needs and preferences of individuals,
based on the concept of personhood. Personhood was defined by Kitwood as being ‘a
standing or a status that is bestowed on one human being by another, in the context of
relationship and social being’ (Kitwood, 1997, p 8). More recently, a qualitative evidence
synthesis (n=20) was conducted that investigated personhood in dementia care from the
perspective of people with dementia (Hennelly, et al., 2019). This review found that people
with dementia experience personhood as a sense of self that changes greatly due to the
progression of dementia and through the person’s experience of care in multiple care
settings. The review concluded that continuity and affirmation of self can be enhanced
through interactions with other people and by people with dementia having opportunities to
engage in social and occupational roles. This implies that people with dementia are active
and have agency as co-producers of their health outcomes (Rahman & Swaffer, 2018).
Agency has also been revealed by people with dementia who have written about their
experiences of living with dementia (Bryden, 2005, 2016; Swaffer, 2018). Through this work,
it is understood that people with dementia do not experience a ‘loss of self’ (Bryden, 2016)
and that personal strengths, core values, and the potential to adapt and learn can be
maintained whilst the disease progresses. This view of dementia means dementia can be
regarded as a chronic disease, and there is potential for its impact to be modified (James &
Bennett, 2019). Increasingly, there have been calls for the rights of people with dementia as
citizens to be acknowledged and supported (Rahman & Swaffer, 2018). A human-rights based
approach has been advocated by the World Health Organisation for people with dementia
(www.who.int/mental_health) and the Alzheimer Societies of Ireland and Scotland
(www.alzheimer.ie/, www.alzscot.org/ ) have published charters that state the rights of
people with dementia.

Most people with dementia want to live in their own homes for as long as possible and they
want autonomy, choice, and connectivity (0’Shea et al., 2019). Currently, international policy
trends, within high-income countries, aim to enable people with dementia to be healthy and
independent for as long as possible in their homes (DOH, 2014; HIQA, 2016; NICE, 2018).
Policies also emphasise that non-pharmacological, environmental, and psychosocial
interventions (PSls) should be used to ameliorate problems experienced by people with
dementia (NICE, 2018). Indeed, evaluation of PSls, such as reminiscence therapy, cognitive
stimulation, and rehabilitation therapy, has been deemed a priority (DOH, 2014). Recently,
robotic technologies are being developed that aim to enhance the mental health and
psychosocial well-being of older adults and people with dementia. A definition of social
robots and an overview of their potential uses, and some examples of robots will now be
described.

1.2.1. What are Social Robots?

Social robots are artificial intelligence systems that are designed to interact with humans
using social behaviours and rules that are appropriate to their role (Jensen, 2019). They
possess skills that enable them to interact with people in a socially acceptable manner
(Dautenhahn et al., 2005). Robots differ from other assistive technologies because they can
be embodied, and they have the potential to be mobile and to act autonomously. Social
robots can be distinguished from non-social assistive robots in terms of their function.
Typically, non-social assistive robots are designed to assist users in performing specific
physical tasks (Huter et al., 2020).
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1.2.2. An overview of Social Robots in Gerontology

People with dementia and their caregivers are receptive to the idea of using social robots
(Casey et al., 2016). This was revealed in a descriptive qualitative study that involved people
with dementia (n=22) and their caregivers (n=49) and relatives (n=6). More recently, Hirt et
al., (2019) synthesised the results of studies (n=24), fourteen of which included people with
dementia to ascertain the needs and expectations of people with dementia and caregivers
regarding assistive technologies. This scoping review found that people with dementia and
caregivers want robots that can facilitate communication with family and friends, answer
repetitive questions, and motivate people with dementia to participate in activities.
However, people with dementia and caregivers sometimes expressed different needs and
expectations (Hirt et al., 2019).

There are numerous robotic devices currently being developed that are marketed as devices
that can support the health and wellbeing of older adults. Wellbeing is a concept that is
related to quality of life. It concerns a person’s subjective feelings of vitality, zest for life and
their experience of a meaningful life (Muhli & Svensson, 2017). Some devices are available
for commercial use. For example, Jibo (www.jibo.com) is an artificially intelligent and friendly
device with voice and facial recognition that can answer questions and play music
entertainment, connect with smart home environments, and the internet to facilitate
communication with other people. Ellig (www.ellig.com) is 8.5”” by 5" by 5" in size and has
similar functions and a tablet charging station attached so that communication can be via a
touch screen in addition to voice control. Two other robotic devices have been developed
with additional healthcare components. Mabu functions as a personal healthcare companion
(www.cataliahealth.com) and is designed to be a friendly robot with touch screen and voice
communication that can coach the user to comply with healthy behaviours. It also provides
a means for health professionals to communicate with the patients and to receive data on
their health. Pillo is also designed to be a companion that aims to support compliance with
healthy activities particularly medication as it stores and dispenses tablets
(www.pillohealth.com). All these robots are relatively small and designed to be immobile,
portable, tabletop devices.

The robotic devices described above have not yet been tested with people with dementia but
other devices have been designed specifically for people with dementia. These robots are
intended for multiple purposes: to provide comfort and enjoyment, to stimulate cognitive
functioning, to increase the ability of people with dementia to be engaged, to assist with
activities, and to facilitate communication with other people. Several zoomorphic robots
have been developed that aim to build upon the success of animal therapy. These devices
have the advantage of being more hygienic, hypoallergenic, and they require less attention
than real animals. For example, PARO (www.parorobots.com), which is designed to appear
as a baby harp seal, has been used and tested most extensively in dementia (Huter et al.,
2020; Shibata, 2012). Other zoomorphic robots are shaped like dogs, cats, dinosaurs, and
bears. Babyloid, (www.inhabitat.com) is a robot shaped like a doll that was designed for use
in doll therapy. This has a moveable mouth, arms, and eyelids. The acceptability of Babyloid
was rated highly by older adults (n=29) living in a nursing home in Japan, but the residents
preferred PARO (Furuta et al., 2012). Robots can also be machine-like or humanoid in shape.
For example, Giraff is a machine-like mobile telepresence robot that has internet connectivity
and Skype (www.telepresencerobots.com). Whereas NAO is a humanoid robot that is 58cm
tall and weighs 4.3kg, that can sing, talk, and dance (www.softbankrobotics.com). Pictures of
these robots are provided in Figure 1.1. below and a picture of the social robot MARIO being
used by a person with dementia is provided in Figure 1.2. People with dementia have been
involved in studies that assess the effect of robots on their psychosocial wellbeing and quality
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of life. Current knowledge about the ability of social robots to foster wellbeing in people with
dementia will now be discussed.

Figure 1.1 Pictures of Social Robots.

a) Babyloid
b) Nao

c) Pepper
d) PARO
e) Giraff

Figure 1.2 Picture of a person with dementia using the social robot MARIO.
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1.2.3. Can social robots enhance the wellbeing of people with dementia?

The research to date suggests that social robots can support the wellbeing of people with
dementia. Numerous studies have found robots can successfully provide enjoyment, increase
cognitive attention and improve the social interactions of people with dementia (Wada et al.,
2009; Klein & Cook, 2012; Mordoch et al., 2012; Chang et al., 2013; Tapus & Vieru, 2013;
Moyle et al., 2013a; Takayanagi et al., 2014; Sung et al., 2015). For example, Moyle et al.
(2013a) report a pilot study that aimed to compare PARQO’s impact on the emotions of people
with moderate to severe dementia living in residential care, in comparison to participation in
an interactive reading group. Both interventions and control groups lasted for 45 minutes,
three times a week with nine participants for five weeks. This was followed by a washout
period of three weeks that involved usual care and no additional intervention. After this time,
participants then commenced the other activity. The PARO intervention aimed to focus on
discovery, engaging emotional response, and social interaction using PARO as the stimulus.
Participants were encouraged to examine two PAROs and were asked if they would like to
get to know it. The control reading group activity was conducted by a trained activity
therapist, using a protocol manual which focused the session into areas involving
introduction, emotion, social interaction, and closure. Here participants were encouraged by
the facilitator to engage with reading activities and to read out loud. Data was collected on
quality of life, anxiety levels, apathy, and depression, before and after the intervention
sessions, after the first five-week intervention, and after the second five-week intervention
group. Also, levels of mood during the sessions were measured. It was found that PARO had
a moderate to large positive effect on the quality of life in comparison to the reading group.
Caregivers also reported that PARO users had less anxiety than the control group and they
experienced more pleasure. In another study, nursing home residents (n=28) felt less lonely
and regarded PARO as a playmate (Wada & Shibata, 2007). Furthermore, a robot shaped like
a dog has been found to encourage more social interaction in people with dementia living in
residential care than a real dog (Kramer et al., 2009). Social connectivity between people with
dementia and their family and friends has also been successfully increased using Giraff
(Moyle et al., 2013b). This study assessed the feasibility of Giraff, with people with dementia
- relative dyads (n=5) and it was found that participants exhibited positive emotions and high
levels of engagement during calls.

Three recent reviews of the literature have synthesised evidence concerning the
effectiveness of social robots to people with dementia. Kang et al., (2019) performed a
systematic review that included randomised controlled studies (n=8) that involved PARO.
This review found PARO can improve quality of life, increase positive emotions and social
interaction, and reduce neuropsychiatric symptoms. Pu et al., (2019) also found that social
robots appear to positively impact older adults through reducing agitation, anxiety, and
improving quality of life. But, the meta-analysis that they performed on the findings of
randomised controlled trials (n=11) found that these positive effects were not statistically
significant. They also concluded that there was a lack of existing high-quality studies. Neal et
al. (2019) also found conflicting results concerning the impact of technologies used to
enhance the meaningful engagement of people with dementia. This review examined
empirical peer-reviewed studies that included robotic studies (n=14) and multi-media
computer programs (n=6). Four of the robotic studies measured the impact of robots on
quality of life. Of these studies, Neal et al., (2019) reported that one study found quality of
life increased; the second found increase only occurred in severe dementia; the third study
found no impact, and the fourth determined that agitation increased. Other studies in the
review focused on the frequency of positive behaviours, such as interactions, smiling or
laughing and interaction between people. Neal et al., (2019) reported that the robots
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generally increased positive behaviours, promoted interaction but that one study did not
report positive impact.

Therefore there is some evidence that social robots can support the wellbeing of people with
dementia. However, currently, the potential of social robots is poorly understood because
the evidence base concerning robotic technologies in dementia is relatively small, and
inconclusive. Studies to date have not examined in depth, the factors through which people
with dementia can be positively impacted by social robots or explored how social robots need
to be used to increase their efficacy.

Another significant gap in the literature exists because there has been no attempt to
systematically examine the usage and effect of social robots on wellbeing, using a recognised
theory-driven approach. Indeed, much of the development of social robots for older adults
has been stimulated by commercial interests and engineers and roboticists. This means there
is an urgent need to develop an empirical research base within social science and health and
social care disciplines to ensure social robots can be developed and deployed to address the
unmet needs of people with dementia in a way that is person-centred and empowering. One
way in which the development of social robots can be made relevant to the needs of people
with dementia is if research is informed by discourses about dementia and theoretical
approaches to care that support the psychosocial wellbeing of people with dementia.
Strength-based approaches to care in dementia align with current discourses about
increasing wellbeing and social participation in dementia. These will now be described.

1.3.1. Strength-based approaches to Care

Strength-based approaches to care require caregivers and supporters of people with
dementia to focus on the assets and abilities of people with dementia, rather than focusing
on tasks and a person’s deficiencies (Moyle et al., 2014). Focusing on strengths does not
mean that problems are ignored, but rather that people with dementia are empowered
through supportive relationships, to identify and use their strengths and resources to deal
with the difficulties they experience (Pearson, 2013). Using these approaches can avoid
damaging a person’s self-esteem and increasing their disability by underestimating their
capability (Sabat, 2017).

There are several strength-based theories and care approaches. These include using narrative
to elucidate and reframe a situation; solution-focused therapy (Pattoni, 2012); capacity
building through asset-based community development (Hirst et al.,, 2013); appreciative
inquiry, in which clinicians or researchers explore a person’s world with them, eliciting
information about their experiences to facilitate changes (Moyle et al., 2010) and resilience.
Resilience will now be described in more detail because this approach was used to underpin
the research that is presented in this thesis.

1.3.2. Resilience

Resilience has been defined as patterns of positive adaptation and development in the
context of significant threats (Wright, Masten & Narayan, 2013) and as the process of
negotiating, adapting to, and managing stress (Windle, 2011). Resilience has two co-existing
central concepts; the presence of adversity, which is a threat or risk to wellbeing, and
evidence of positive adaptation to limit the effect of the threat to wellbeing (Leipold & Greve,
2009). The theory of resilience has been used widely in the discipline of positive psychology
(Seligman & Csikszentmihaly, 2000).

Resilience is an important concept in dementia because it is linked to the quality of life
(Harris, 2016) and it contributes to people living meaningful lives (Bailey, 2017). Bailey (2017)
proposed a model of resilience in which people with dementia use resources to negotiate
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living with dementia in an ongoing process of ‘overcoming dementia’. This model was
developed following a systematic review involving n=7 studies and a qualitative study that
used grounded theory to analyse data from interviews with people with dementia (n=7).
Bailey’s model concurs with Matchar & Gwyther (2014) who argue that resilience in
dementia involves continuing life whilst transforming to accept new circumstances and a
‘new normal’. Factors that promote resilience have been regarded in terms of resource assets
and protective factors that exist at individual, social, and environmental levels (Harris, 2010).
Resilience is supported by having positive social relationships (Harris, 2010) and through
attachments of people with dementia to people and places that reaffirm positive identity
(Bailey et al., 2013) and that support wellbeing (Harris, 2016). Positive outcomes of resilience
include maintaining a strong self-concept (Harris, 2008), being engaged with life, and
experiencing positive emotions (Sabat, 2018), maintaining a good quality of life. These are
positive psychosocial outcomes that align with those discussed above that can potentially be
supported by social robots. For this reason and others that will now be described, it is
appropriate to use resilience (a strength-based approach) to advance knowledge about
social robots in dementia.

1.3.3. Why should resilience be used to research social robots and dementia?

Like other strength-based approaches, the concept of resilience is attractive because it
‘evokes the promise of something good resulting from misfortune, hope embedded in
adversity’ (Dyer & McGuinness, 1996). The usage of resilience is also an opportunity to
reframe negative societal discourse about aging and dementia (Harris & Keady, 2008).
Indeed, resilience is particularly useful in the context of dementia because it has a strong
theoretical basis which acknowledges that an adaptive positive response to adversity is
possible for all people. In a seminal work on resilience, cited by over 9682 articles (Google
Scholar accessed, 29/10/2020), Masten (2001) argued that the capacity of humans to exhibit
resilience processes and adapt in the face of adversity is their ‘ordinary magic’. Theoretical
work on resilience also acknowledges that people can remain vulnerable even though they
manage to exist and retain the potential to grow (Windle, 2011). This makes resilience
particularly relevant in dementia where wellbeing gains may be valuable but small, and
where strengths and frailties do not exist as a dichotomy (Ramsey & Blieszner, 2016).
Furthermore, resilience does not focus exclusively on the individual, which can potentially
invite victim-blaming (Wild et al., 2013). Instead, an individual’s resilience can be impacted
by their personality and psychological processes, and external factors, such as place, culture,
policies, and relationships with other people (Windle, 2011; Windle & Bennett, 2012). It is
useful to examine both personal and external factors that impact the adaptation of people
with dementia because the adversity experienced by individuals and how they use
interventions to support their wellbeing will be impacted by the actions of other people.
Therefore, resilience can facilitate the examination of interventions (Williamson & Paslawski,
2016) and it might be able to advance understanding as to how and why social robots can be
used to increase the wellbeing of people with dementia.

Examining social robots through a resilience lens is also advantageous because it can help
address some of the ethical controversies that surround the use of robots for people with
dementia. Concerns have been raised that human care could be replaced by robots (Vallor,
2011). It is feared that the wellbeing of people with dementia could be reduced and their
social isolation increased if robots perform tasks without the benefit of interpersonal
relationships (Sparrow & Sparrow, 2006; Vallor, 2011; Sorell & Draper, 2014). Other ethical
concerns are that robots could potentially reduce the dignity of people with dementia
through infantilisation (Sharkey & Sharkey, 2012; Sharkey, 2014) and that robots can cause
deception because they are designed to appear as something more than machines (Turkle,
2001; Sparrow & Sparrow, 2006). Resilience in dementia is increased if a person has a positive
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sense of identity (Newman et al., 2018), a sense of belonging, and good communication with
other people (Matchar & Gwyther, 2014). Therefore, to support resilience, social robots must
be designed to be respectful to people with dementia and their caregivers. And, rather than
replace caregivers, robot development and deployment must aim to enhance relationships
between people with dementia and caregivers.

1.3.4 Current gaps in knowledge about social robots and resilience

The current literature does not address why certain individuals are receptive to the idea of
using robots and engage well with them, but other people with dementia engage less well or
do not want to use them (Broadbent et al., 2015). To date, there has been little attempt to
apply the theories of technology acceptance to the development and usage of social robots
for people with dementia. Therefore, little is currently known about what social robots
should be like and what can be done to increase the likelihood that people with dementia
will interact with them and find them beneficial. Further research is needed to understand
robot acceptability in the context of dementia. The acceptability of social robots is a
theoretical foundation that could inform how social robots should be designed, developed,
and examined in future research.

Although previous research suggests social robots can positively impact the quality of life of
people with dementia, no research to date has examined the potential of social robots to
support the wellbeing of people with dementia by using them to support resilience. It is
currently unknown what effect social robots can have on resilience, how interventions that
aim to support resilience need to be structured, or how social robots need to be used by
people with dementia. It is also unclear how the concept of resilience should be
operationalised or how research can be optimally designed to investigate social robots in the
context of dementia.

1.4 Summary of key points in Chapter One

e Dementia is a prevalent condition associated with a substantial psychosocial and
economic burden to the individual, families, and society.

e Currently, people with dementia have unmet psychosocial needs and social robots
are being developed that aim to promote their wellbeing. There is evidence that
social robots can enhance the psychosocial wellbeing of people with dementia.
However, the evidence base is small, inconclusive, and poorly understood.

e Potentially social robots can be used to enhance the current support available to
people with dementia by supporting resilience. Resilience is a valuable concept that
aligns with current discourses about dementia that support the use of strength-based
approaches to improve the wellbeing of people with dementia. Resilience is a
theoretically substantiated strength-based approach that enables a focus on factors
that impact individuals both internally and externally. In dementia, resilience
concerns achieving positive self-identity and it is supported by having good
relationships with other people.

e Thereis an urgent need for theory-driven empirical research to guide the design and
usage of social robots in dementia. Research needs to deepen understanding of the
psychosocial factors through which social robots can impact wellbeing and how
robots can be optimally deployed to make them more acceptable and beneficial to
people with dementia.

e Research is needed to explore if and how social robots can be used to support
resilience. This requires a focus on the factors that impact the usage and effect of
social robots and on examining how robotic PSIs that aim to support resilience can
be investigated.



Chapter One. Background

1.5 Aim and Objectives of this Thesis
The work in this thesis aims to explore the potential of social robots to support the resilience
of people with dementia.

This doctoral thesis has the following objectives:

1.5.1. Objective 1: To identify the factors that impact the acceptability of social robots for
people with dementia.

To address the gap in the literature regarding the optimal nature of social robots for people
with dementia, it is necessary to establish what evidence is currently available regarding what
makes social robots acceptable to people with dementia. This objective is addressed in
chapter two through a peer-reviewed published paper that reports a literature review that
identified the factors that impact the acceptability of social robots for people with dementia.

1.5.2. Objective 2: To identify the key components of PSIs that aim to support resilience and
to clarify how the concept of resilience can be defined and operationalised.

A narrative literature review was conducted to build upon previous knowledge of PSls and
resilience in dementia to identify the key components of psychosocial interventions that aim
to support resilience and to clarify how the concept of resilience can be defined and
operationalised in the context of dementia. This objective is achieved in the second published
peer-reviewed paper which is presented in chapter three.

1.5.3. Objective 3: To determine the most appropriate study design to investigate the use
and effect of social robots to support resilience in dementia.

The use and effect of social robots to foster resilience had not previously been examined,
therefore, the most appropriate research design for this novel research needed to be
critically determined according to best research practice. This objective was achieved in the
third published paper, presented in chapter four. This paper presents a critical review of the
recently developed DESCARTE model (Carolan, 2016) that has been designed to guide the
design, conduct, and reporting of case study research in health care settings. This critical
appraisal was conducted to determine the suitability of DESCARTE to guide the design and
conduct of the empirical study which investigated the use and effect of the social robot,
MARIO, on the resilience of people with dementia.

1.5.4. Objective 4: To investigate how using MARIO affected the resilience of people with
dementia by identifying the characteristics of resilience in this context, exploring how
resilience changed as a result of using MARIO, and identifying how MARIO was used to impact
resilience.

Currently, it is unknown if social robots can support the resilience of people with dementia
and little is known about how social robots can be optimally used to increase resilience. To
address this gap in knowledge an empirical study was needed. This objective is addressed in
the fourth paper, presented in chapter five, which describes a multiple case study that
investigated the effects of the social robot Mario on the resilience of people with dementia
living in a residential care setting and how MARIO was used to impact resilience.
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Chapter Two. Paper One.

2.0. Prologue

Paper one is presented in this chapter. Paper one describes a review of the literature that
identifies current knowledge about the factors that impact the willingness of people with
dementia to interact with social robots. The study uses concepts from the theory of
technology acceptability that can measure and explain a person’s intention to use
technology. Initial literature searches found that few studies had previously addressed
acceptability issues with study populations of people with dementia. Therefore, the review
also included studies that involved older adults and people with mild cognitive impairment
aged over 65 years. The work of this review identifies what people with dementia require of
social robots, to encourage and enable their usage, and what factors need to be considered
in future research. Additional information about this study, including details about the
literature search strategy, the inclusion and exclusion criteria, and the PRISMA flow diagram
are available in Appendices 1), 2) and 3).

2.1. Paper One:
Title: Factors affecting the acceptability of Social Robots by older adults including people with
dementia or cognitive impairment: A Literature Review.

Authors: Sally Whelan, Kathy Murphy', Eva Barrett’, Cheryl Kruschke?, Adam Santorelli,
and Dympna Casey’.

1. School of Nursing & Midwifery National University of Ireland Galway Ireland.
2. Loretto Heights School of Nursing, Regis University, Denver, Colorado.

2.1.1. Abstract

Social robots are being developed to support care given to older adults (OA), people with
dementia and OA with mild cognitive impairment (MCI) by facilitating their independence
and well-being. The successful deployment of robots should be guided by knowledge of
factors which affect acceptability. This paper critically reviews empirical studies which have
explored how acceptability issues impact OA, people with dementia and OA with MCI. The
aim is to identify the factors governing acceptability, to ascertain what is likely to improve
acceptability and make recommendations for future research. A search of the literature
published between 2005 and 2016 revealed a relatively small body of relevant work has
been conducted focusing on the acceptability of robots by people with dementia or OA with
MCI (n=21), and on acceptability for OA (n=23). The findings are presented using constructs
from the Almere robot acceptance model. They reveal acceptance of robots is affected by
multiple interacting factors, pertaining to the individual, significant others, and the wider
society. Acceptability can be improved through robots using human-like communication,
being personalised in response to individual users’ needs and including issues of trust and
control of the robot which relates to degrees of robot adaptivity. However, most studies are
of short duration, have small sample sizes and some do not involve actual robot usage or are
conducted in laboratories rather than in real world contexts. Larger randomised controlled
studies, conducted in the context where robots will be deployed, are needed to investigate
how acceptance factors are affected when humans use robots for longer periods of time and
become habituated to them.

2.1.2. Introduction

Dementia, which affects mainly people over age 65, is expected to affect 66 million people
by 2030 and 115 million by 2050 [1]. This progressive degenerative syndrome can cause
memory loss, mood and personality changes, communication problems and difficulty
performing routine tasks [2]. Mild Cognitive Impairment (MCl) is estimated to affect between
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five and twenty percent of people over 65 and is a condition where people have minor
problems with memory or thinking. People with MCl do not have a diagnosis of dementia but
are at increased risk of developing this condition [3]. Social robots are being developed to
support the care given by human care givers to older adults (OA), people with dementia and
MCI [4, 5]. These aim to reduce social isolation, improve quality of life and support people in
their social interactions [5-9].

Social robots are defined as being useful, and possessing social intelligence and skills which
enable them to interact with people in a socially acceptable manner [10]. This means they
need to be able to communicate with the user and be perceived by the user as a social entity
[11]. This definition includes companion-type robots, with a primary purpose to enhance
mental health, and the psychological well-being of its users, and service-type robots which
support people in undertaking daily living functions. Acceptability is defined as the ‘robot
being willingly incorporated into the older person’s life’ [12], which implies long term usage.

Acceptability of these robots to people with dementia, OA with MCI and OA is an important
issue which depends on multiple variables [13, 14]. Future research and the design,
development, and deployment of robots, in this rapidly expanding field, needs to be guided
by knowledge of factors which affect acceptability. This paper critically reviews empirical
studies which have explored how acceptability issues impact these groups of people. It aims
to: (i) determine how this issue has been examined to date; (ii) identify the importance of
particular factors; (iii) ascertain what is likely to improve acceptability; and, (iv) make
recommendations for future research.

2.1.3. Literature Search Methodology

Literature published between 2005 and 2016 was searched systematically by a librarian and
SW in the following databases: Cochrane library, PubMed, Scopus, CINAHL, EMBASE, Web of
Science Core Collection, PsychINFO, Compendex (El Village 2), using the terms: accept*,
dementia*, Alzheimer*, robot*, “cognitive deficiency”, elderly, old*, technology accept*,
user accept*, attitude, social robots, assistive technology, social commitment, social,
therapeutic, relationship building, companionship, caring, mental health, entertainment,
interactive autonomous, interactive engaging, mental commitment. The titles of 198 articles
were read and 143 were discounted as they were not in English, lacked relevance, or were
duplicates. Abstracts from the remaining 55 papers were then examined and 11 were
excluded as they were not empirical studies or did not focus on people with dementia, OA
with MCI, or OA. Therefore, in total 44 studies were identified for inclusion in this review.
OAs were defined as being people over 65 years who do not have a diagnosis of dementia or
cognitive impairment and people with dementia describes participants who have a diagnosis
of dementia.

2.1.4. Literature Review Results

This review uses the Almere theoretical model of technology acceptance [15] as a framework
to present its findings. Constructs from this model, which was developed to test acceptance
of assistive social agents by OA users, are defined in Table 2.1. below.
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Table 2.1. Almere model constructs [16]

Construct Definition

Anxiety Evoking anxious or emotional reactions when using the robot.
Attitude Positive or negative feelings about the appliance of the robot.
towards

Intention to Use The outspoken intention to use the robot over a longer period of time.

Perceived Usefulness | The extent to which a user thinks a robot will be helpful in their daily
activities.

Perceived Ease of Use | The degree to which the user believes that using the robot would be
free of effort.

Perceived Enjoyment | Feelings of joy or pleasure associated by the user with the use of the
robot.

Social Presence The experience of sensing a social entity when interacting with the
robot.

Perceived Sociability | The perceived ability of the robot to perform sociable behaviour.

Trust The belief that the robot performs with personal integrity and reliability.

Perceived Adaptability | The perceived ability of the robot to be adaptive to the changing needs
of the user.

Facilitating Conditions | Factors in the environment that facilitate using the robot.

Social Influence The user’s perception of what other people think about them using the
robot.

The review begins by introducing literature which explains how psychological factors affect
acceptance by impacting users’ anxiety levels and their attitude towards robots. These
factors predispose a user to respond to a robot in a particular way, influencing the degree
of acceptance likely at an initial robot-user encounter.

2.1.4.1. Attitudes and Anxieties towards Technology

Before a person has their first direct experience of robots, users form a mental model
about them which conditions their responses to the robot. Mental models are influenced
by past personal experience and second-hand sources of information external to the
individual, such as science fiction and the media [11, 17-19]. For example, zoomorphic
robots, such as PARO, appearing as a baby harp seal, may stimulate users and connect with
prior experiences, by evoking happy caring emotions, previously generated when
interacting with pets [20].

Prior experiences and an individual’'s attitude towards a robot are affected by their
expectations about what it can and cannot do. This is also linked to anthropomorphism
and the human tendency to regard robotic and non-robotic objects as living entities with
human-like capacities of mind. How this occurs is explored further below.

Attitudes to particular robots, and the degree of anxiety or emotional reaction that they
evoke, are influenced by the degree to which a human perceives a robot to have an ability
to feel (mind experience) and an ability to do things (mind agency). The latter includes
perceptions about its capacity for self-control, memory, and morality [21]. Takayama
(2011) suggests that a robot which is perceived to have a high level of mind agency,
appears to have its own needs, desires and goals, i.e. it is perceived to possess human
attributes [22]. Whereas, a robot perceived to have a middle level of perceived agency,
does not have its own motivations and is regarded as a tool. Takayama (2011) distinguishes
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between in-the-moment perceptions of agency and more reflective perceptions which
result from considered thinking about a situation. Robots can be perceived as highly
agentic entities in-the-moment, as people respond to them instinctively. This tendency
may facilitate humans forming emotional bonds with a robot and eliciting social responses.
It has been proposed that the tendency to anthropomorphise may increase if a person is
lonely or feels gratitude towards a device which helps them [17].

Stafford et al. (2013) [21] investigated whether perceptions about mind can predict robot
usage and how this affects attitudes towards robots. They studied attitudes towards
Healthbot, which can respond to face recognition and touch-screen interaction and perform
vital signs measurements. It also provided medication reminders, entertainment or
telephone calling and had the ability to assess brain fitness, with self- selected OA
participants (n=25) living independently in a residential unit. Having obtained baseline
measurements, fourteen participants did not interact with the robot, four used it in their
apartments, four used it in the residents’ foyer, and three used it in both places. Participants
who attributed more agency to the robot were more wary of it and used it less, but their
attitudes improved when they became aware of the robots limited ability to think and
remember.

It is possible that acceptability will be improved if robots are perceived to have a level of
agency appropriate to their purpose and the context in which they are employed. Indeed,
it has been speculated that robots perceived as having low agency but high experience
(feelings) might make more acceptable companion robots [11]. PARO is a highly successful
robot which conforms to this specification, appearing to have a lot of feelings but little
agency.

The evidence regarding how gender, education, age and prior computer experience (CE)
impacts anxiety and attitude towards robots presents a complex picture. Arras and Cerqui
(2005) found that 34% of men had a more positive image of robotics compared to 9% of
women and the latter were more sceptical on every aspect of robot technology. In
addition, 39% of OA had a more positive image of robots compared to 22% of those under
18 years. OA believed robots could contribute to their personal happiness and quality of
life, although they rejected the idea of robots replacing human social contact [24].

Heerink (2011) [16] explored the influence of gender, education, age and computer
experience on acceptance by showing OA, who were living semi-independently in
residential care (n=66, 43 female, 23 male, aged 65-92), a film of a RoboCare robot being
used by an older adult. Authors describe this robot as a mobile cylinder with a female
screen face which can act autonomously and connect to smart-home technology. Data
collected using questionnaires suggested that participants with more education were less
open to perceiving the robot as a social entity. In addition, people with more CE perceived
it as easier to use (PEOU). Gender differences coincided with correlations of CE and PEOU,
which suggested that males had more CE, and this increased their PEOU. However, this
study also found that anxiety levels towards the robot were influential and correlated with
age, CE and education levels (0.331, p<0,005; -0.356, p<0,005; -0.229, p<0.25).

The effect of age and anxiety towards robots was also investigated by Normura et al.
(2012) [25] who conducted an online survey randomly selecting respondents from a
Japanese survey company, based on age and gender (n=100; aged 20-70). They found that
people in their twenties, who had experienced humanoid robots directly or in the media,
reported higher anxiety levels toward robots than those aged 50-60. However, OA
mistrusted technology significantly more than younger adults. The former also found
technology more difficult to use and had less knowledge of its capabilities. Women were
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more sceptical about using robots than men. Interestingly, the age groups used different
strategies when learning how to use unfamiliar technologies: young people used trial and
error, adults read instructions whereas OA preferred to ask for help. This research also
found that more OA compared to younger adults preferred robots not to be freely mobile
within the home (90% vs 28%) and only 8% of OA compared with 54% of younger adults
reported that they would feel completely safe and comfortable to have a robot performing
tasks in their house. Scopelliti, Giuliani et al. (2004) [19] supported the inference that OA
may respond to technologies differently to younger people. Their pilot qualitative study,
which involved three generations in six families (n=23), found that OA evaluated robotic
technology positively. However, OA were concerned about the harmonious integration of
robots into the home environment, whereas participants in other age groups expressed
different priorities [19].

2.1.4.2. Intention to Use (ITU)
The evidence suggests that factors impacting acceptance can change when a person uses a
robot and becomes more familiar with it, rather than just hearing about it from a third party
[26-28]. For this and other reasons described below, ITU as a measure of robot acceptability
can provide less reliable and valid information than studies which examine actual robot
usage over a prolonged period of time. For example, Stafford et al. (2010) recorded
attitudes towards the robot Cafero, using a robot attitude scale, before and after staff
(n=32) and OA residents (n=21) in a retirement village had 30 minutes to interact with it.
Following the interaction, both participant groups had less negative attitudes towards the
robots. A similar improvement in attitude was found by Gross and Schroeter et al. (2012),
in their observational qualitative field trial conducted in a ‘smart’ house. They found some
OA with MCI and their carer partners (n=4 dyads), were initially negative toward the
CompanionAble robot and perceived it as frightening [27]. However, they started to
appreciate its benefits and found it more acceptable after spending one day using it.
Heerink (2010) [15] evaluated whether ITU predicted actual robot usage, with OA residents
(n=30) who were introduced to iCat, played with it for 3 minutes and then had their ITU
measured by completing a questionnaire. Afterwards, iCat was left in a residents lounge for
participants to use if they wished when they were alone. This subsequent usage was video
recorded. They found that ITU sometimes predicted actual usage but did not always do so.

In a subsequent experiment involving OA (n=30), usage of Steffie, a virtual screen
character used to assist participants with online computer activities, was recorded. This
program was installed in participants’ home computers. Heerink (2010) found ITU is
impacted by other acceptance factors and can be predicted by users’ attitude and how
much they perceive the robot to be useful.

Stafford (2013) [11] suggests that ITU can be problematic when researching robot
acceptability with OA and people with dementia. This is because questions about intending
to use robots in the future do not always make sense to participants when they know a
robot is not going to be available to them after completion of a study.

In contrast to studies which have used ITU measures, those examining the impact of direct
robot experience on robot acceptance over longer periods of time in the user’s usual living
situation [6, 7, 9, 26] have the potential to provide more useful information on
acceptability. Pfadenhauer and Dukat (2015) [28] provide insight on the importance of
exploring acceptability factors in context. They ethnographically examined the deployment
of PARO in a German residential care setting for people with dementia, using participant
observation and video-graphic documentation of approximately three group activity
sessions per month, over one year. They found that PARO was used in a variety of ways: to
facilitate communication, as a conversationalist, and as an observation instrument. They
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concluded that the robots appearance and its deployment were interdependent, as
through these, humans establish how (and if) a technology will be used and what it means
to them. Such decisions are influenced by users’ perceptions about their unmet needs and
how well they think a particular robot will meet these needs.

2.1.4.3. Perceived usefulness (PU)

Social robots need to be perceived by users as useful and relevant to their current unmet
needs [15,21, 29-31]. De Graaf (2015) [26] explored acceptability with a rabbit-like health
promotion robot, Karotz, placed in the homes of OA (n=6) during three ten day periods over
six months. The robot was programmed to greet participants, provide a weather report,
advise on activity levels, discuss daily activities and remind participants to weigh themselves.
Interactions were videoed and semi structured interviews were conducted. Researchers
found that, at each usage phase, participants talked most about whether or not the robot
was useful to them.

This suggests that identifying needs accurately may improve robot acceptability. However,
ascertaining perceived needs of OA and people with dementia can be difficult and is
impacted by many factors. For instance, identifying unmet needs is complicated if OA have
reduced awareness of their own needs due to habituation or if they are unwilling to
acknowledge disability fearing stigmatisation or loss of independence [11]. Furthermore,
people with dementia may not have the cognitive ability to identify or express their needs
[31] or they might believe that social robots are not useful if their needs are currently being
fulfilled by caregivers [32]. Indeed, several studies suggest that people with dementia and
their carers can disagree as to the nature of their unmet needs and potential solutions
provided by robots [12, 30, 33]. This fact impacts robot acceptability by individuals and is
discussed further below with reference to social influences.

Due to the challenge involved in accurately assessing the unmet needs of people with
dementia and OA, Stafford (2012) [29] recommends that robot designers consider this
issue early and regularly during the robot design stage using data triangulation and
‘open” methodologies, with participants who match the end target users.

2.1.4.4. Perceived Ease of Use (PEQU)

This section examines research which has addressed issues of perceived practical
utility, which includes usability and PEOU. It focuses on what can enhance usability
and therefore potentially increase acceptability.

The impact of usability issues of social robots for people with dementia is illustrated by
Kerssens, Kumar et al.’s (2015) study [34]. This tested the acceptability of Companion, a
touch screen technology which delivers psychosocial interventions to assist in the
management of neuropsychiatric symptoms of dementia and seeks to reduce carers’
distress. People with dementia and carers (n=7 dyads) were studied in participants’ own
homes, interacting with Companion for three weeks. PEOU and utility issues were
important as all participants had comorbidities and the majority experienced visual,
hearing, or fine motor difficulties. Companion was personalised to individual people with
dementia by uploading information such as photographs, videos and messages from
trusted people, information from life story interviews including food preferences,
important routines, positive life events, memories and interests. Carers selected
problematic symptoms that they would like to be targeted as intervention goals. Baseline
status of these goals were recorded along with measures of participants’ expectations of
the technology using Davis’ (1989) [35] scales of PEOU and PU. Post intervention objective
and subjective measures suggested that Companion was perceived as easy to use and it
significantly facilitated meaningful positive engagement and simplified the carer’s daily
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lives. However, people with dementia (n=2) did not use Companion independently, due to
their physical limitations, and others (n=2) ignored the robot’s interventions, even when
these were noticed. Notably, carers also enjoyed the reminiscence of their shared past
afforded by Companion. Regarding the targeted goals for reducing symptomatic behaviour,
in 50% of cases carers rated people with dementia status as improved.

Improving the acceptability and usability of robots requires robot design to be matched to
user group (i.e. carer, people with dementia, OA), individual requirements and
environmental considerations. This means that all social robots need to be easily cleaned
[14]. Those for use in peoples’ homes need to be robust, require little maintenance or
troubleshooting, and to be able to navigate environments with dynamic and static
obstacles, uneven floors and possibly stairs, in conditions in which lighting varies along with
door thresholds. In residential care, different designs are possible due to wider hallways,
possibly static floor plans and duplicate furnishings [31].

In the context of residential care, robots need to accommodate the needs of multiple users
with different physical and cognitive limitations. Campbell (2011) [36] conducted an
observational case study involving nursing home residents (n=5), some of whom had
advanced dementia. She found that a robotic dog and cat enhanced communication and
were enjoyed by residents, but the off switch on the abdomen of a robotic dog was too
stiff for people with arthritic fingers. Saaskilahti, Kangaskorte et al. (2012) also found that
having a microphone hanging around the neck or worn on the wrist of OA, helped
participants (n=4) to use a Kompai robot skype call function, when it was difficult for them
to bend over the device [37]. Participants in this study liked the intuitive skype-call feature
with only two buttons and the capacity to adjust the touch screen, making it optimally
sensitive for specific users. It was also useful having controls operated through touch and
speech options, although touch was more reliable as operating the robot through voice-
commands required extremely clear speech. Researchers also noted that users needed to
learn to wait 3 seconds for the robots response and a participant suggested that the robot
could say ‘please wait a moment’ to avoid the user giving it too many commands at the
same time [37].

OA with reduced hearing, visual impairment or cognitive deficiency can find robots easier
to use if they accommodate multiple interactive modalities [23, 38]. Khosala, Chu et al.
(2012) [38] found that nursing home residents (n=34) with sensory impairments and short
term memory loss used different modes of communication at different times during a card
game of Hoy with a robot called Matilda. The robot’s visual display helped participants
remember and see the numbers which were called out verbally. However, it should be
noted that although people want robots to communicate with them via acoustic and visual
modalities, ultimately OA prefer robots to use direct speech [19].

PEOU may be rated higher with longer use, habituation and learning. Torta et al.’s (2014)
[39] study tested acceptability of a small robot used as a communication interface with an
integrated smart home system in a usability laboratory set up as real-life user apartments.
OA (n=6) had two sessions during a two week period and (n=2) had eight sessions over
three months. Participants found that the system became easier to use during later
sessions, particularly commenting how over time they became more accustomed to the
robot’s speed and behaviour.

A small amount of work has examined how OA and people with dementia learn to use robot
interfaces and what helps them to remember how to use these after a period of non-use.
Some evidence is provided by Granata and Pino (2013) who found that people with MCl
(n=11) completed tasks slower, learned slower and committed more errors than OA (n=11)
when performing tasks using the agenda and shopping list function on the robot Kompai.
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Prior computer experience influenced rates of learning but there were no differences based
on age or educational levels. Some participants had difficulty understanding the navigation
and the authors recommend that the use of more intuitive designs, which reduce the
number of steps in a process and hide choice lists until ‘parent’ categories are selected by
users [40].

In summary, it is important that robots are matched to the needs and capabilities of the
end users. PEOU can be improved over time with practice and learning. However, the
literature has identified the following as factors related to PEOU; audio and visual
communication of robot, ease of use of buttons and adjustability of monitor. It is also
noteworthy that no studies were identified to have explored PEOU in depth, concerning
how psychological factors of people with dementia and OA impact their perceptions on
how easy robots will be to use.

2.1.4.5. Perceived Enjoyment (PE)

If people are able to use robots and have a choice about doing so in a voluntary domestic
context, motivational factors such as PE come into play as acceptability increases if the
robot is perceived to be fun and if it provides entertainment [15, 17, 41]. Heerink, Krose et
al. (2010) found that PE correlated significantly with intention to use (0.420 p<0.05) and
minutes of actual usage (0.625 p<0.01) in an experiment with an iCat robot, made
conversational using a hidden operator [42]. Participants consisted of semi-independent
OA (n=30). Participants completed questionnaires on their experience of conversing with
iCat, asking for information on weather, the TV schedule or for a joke.

However, de Graaf’s (2015) [26] and Torta et al (2014) [39] found that PE reduced over
six months and eight months respectively. This suggests that novelty effects may
enhance PE initially but then decrease over time, potentially resulting in less robot
acceptance in the longer term.

2.1.4.6. Social Presence (SP)

Robots whose function is to motivate and stimulate users require a degree of social
presence (SP) relevant to their purpose, because users need to perceive that they are in
the company of a social entity. Indeed, robots’ potential to possess SP appears to be their
advantage over non-robotic technologies. SP can be optimised by using embodied robots
which are physically rather than virtually present, sharing the same space as the user. Tapus
and Tapus [43] explored a robot which was used as a tool to monitor and encourage
cognitive activities for people with dementia, in an eight month study with people with
dementia (n=9). The robot provided customised cognitive stimulation by playing music and
games with the user. Researchers compared responses to a humanoid torso design on a
mobile platform with a simulation on a large computer screen. They found that participants
consistently preferred the embodied robot to the computer and concluded that
embodiment facilitated users’ engagement with the robot as they shared their context.

However, the size of the robot is also important, as SP can be sub-optimal if it is too small
and users fail to notice it. Torta et al. (2014) [39] evaluated a 55cm tall socially assistive
humanoid robot as a communication interface within a smart home environment, in a
usability laboratory set up to mimic a real apartment. OA (n=8) tested robot acceptability
with scenarios including; asking about weather conditions, listening to music, doing
exercises, receiving environmental warnings, and calling a friend to make plans to meet up.
Participants experienced 2-8 sessions over variable time periods lasting 2-12 weeks. They
found that participants had low anxiety levels and enjoyed the robot, but its SP scored very
low due to its small size.
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It is also important that robots are not too large. Robinson, Macdonald et al. (2013) [44]
tested the acceptability of two robots, Guide and PARO for people with dementia (n=10)
living in an institution. Guide at 1.6m tall can facilitate making phone calls, provide access
to websites, and offers games and music, whereas PARO is approximately 55 cm long. Over
a one week period, five minute demonstrations of robots were provided to people with
dementia residents (n=10), family members (n=11), and staff (n=5) and a one hour long
interactive session with the robots was videoed, transcribed and analysed. Semi-
structured interviews were also held with staff and relatives. The findings suggested that
residents responded and talked to PARO (n=6) more often than Guide (n=2). All residents
touched PARO where as 40% (n=4) touched Guide. Staff and relatives were more
enthusiastic about PARO compared to Guide. They thought that PARO would be more
useful in their setting because it encouraged tactile contact and had beautiful eyes.
However, some relatives (n=5) and staff (n=3) thought it was too bulky and recommended
it be made smaller. The potential for Guide to facilitate activities and stimulate residents
was acknowledged but most participants considered that people with dementia would be
unable to use it alone. In particular, participants had mixed opinions about Guide’s size.
Some thought it was too big and intimidating, whilst others acknowledged that its size
enabled people to interact socially around it and it was not likely to be overlooked. This
finding is supported by the findings of other studies which suggest that large robots can
induce feelings of intimidation, anxiety and feelings of being unsafe [45, 32].

Acceptance is likely to be enhanced if robots are customised regarding their size, to fit the
context in which they are deployed [14] and their function. Larger robots could be useful
for mobility aids [14], they may have more SP and are less likely to be overlooked by people
with dementia or OA who may have poor eyesight [12]. The literature also reveals that it is
paramount for people to feel comfortable during interactions with a robot [19] and this
can be affected by perceived sociability.

2.1.4.7. Perceived Sociability (PS)
Social presence and PS have been found to correlate (beta 0.540, t 3.399, p<0.005) [15]. PS
concerns a user’s need to believe that the robot has social abilities which enables them to
function as an assistive device. PS is impacted by aspects of robot appearance, behaviour
and communication styles.

2.1.4.8. Robot Appearance

Scopelliti et al. (2005) [19] found that people hold a variety of opinions about the materials
that robots should be made from and their colour. Begum, Wang et al. (2013) [32]
conducted an acceptability and feasibility study in a home simulation laboratory, for a 40
inch tall prototype robot (Ed), based on an iRobot Create platform, which can deliver
speech prompts to assist people with dementia performing a domestic sequence of events
such as making a cup of tea. Researchers videoed interactions and interviewed people with
dementia and caregivers (n=5 dyads). They reported a lack of consensus regarding whether
a robot’s voice should be soft or authoritative, and the gender it should represent.

Other issues influencing robot design concern how realistic they should appear to be and
user preferences for a human-like or mechanical-like appearance. These questions relate to
the uncanny valley concept [46], which suggests that people find robots more acceptable
as they become realistic and human-like but when they are almost human, people are
uncomfortable with them. Perceived human likeness was associated with more anxiety and
elevated heart rates in OA participants compared to their formal carers in the Stafford,
Broadbent et al. (2010) study described above [23]. This suggests that the uncanny valley
concept varies between individuals and groups and it may be linked to anxiety.
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Pino et al. (2015) [30] found that people with dementia (n=10) preferred a mechanical
human-like robot with anthropomorphic facial features and global mechanical looking
design. These authors used a mixed methods approach which aimed to discover how the
views of people with dementia, their carers (n=7) and OA (n=8) converge and diverge
regarding robot applications, feelings about technology, ethical issues and barriers and
facilitators to adoption. Twenty five participants completed a survey and 7 completed a
focus group. Few people preferred the android robot, and no-one voted for the one which
was human-like. Participants with dementia were moderately interested in a robot having
realistic human-like features, but OA were less so. Arras and Cerqui (2005) [24] conducted
a large survey with respondents who were attending an international Swiss Expo-02
robotics exhibition (n=2042; Male 56%, Female 44%; OA 11%). They found that only 10%
of people aged over 65 prefer humanoid robots.

However, the impact of realism on acceptability may differ concerning zoomorphic robots.
Heerink et al. (2013) [47] compared the acceptability of PARO with other zoomorphic robots
a: baby seal, puppy, cat, dinosaur, and bear. They interviewed professional caregivers (n=36)
and observed the responses of people with moderate dementia (n=15). In the hour long
sessions, each person with dementia was presented with the various robots for one minute,
and their responses were observed. The baby seal scored highest for its simplicity, softness
and because it was lighter and more portable than PARO. The cat was preferred second as
it was realistic. PLEO, the dinosaur scored lowest, being regarded as unfamiliar and reptilian.

However, degrees of realism may not be key as acceptance can increase if a robot has an
‘undetermined design’ which facilitates interpretive flexibility by allowing people to interact
with it in a variety of ways to fulfil their needs [5]. Chang, Sabanovic et al. (2013) explored
the social and behavioural mechanism behind PARQ’s therapeutic effects. They analysed
participant behaviours in video recorded 8 weekly group interactions between people with
dementia (n=10) living in a retirement facility, and therapists and found that PARO was used
in a variety of ways, and it increased physical and verbal interactions between participants.
Spiekman et al. (2011) [13] also found that realism did not increase preference for a robot
when they conducted an experiment to determine which characteristics are most important
for a robot to support OA living alone. They evaluated four robots (iCat, Nao, Ashley and
Nabartag) on ‘wizard of oz’ settings where researchers controlled them, but they appeared
autonomous to OA (n=29). Data was collected by questionnaire after interactions with the
robots which involved a short scripted conversation, initiated by the robot. Three
components were found to determine participants’ evaluation of the robot: realism,
intellectuality and friendliness. Realism was not the key to preference as the most
unrealistic agent (Nabaztag) scored as high as the most realistic (Ashley) in terms of which
agent participants would prefer to have at home. However, realistic facial features were
important as they increased acceptability by effecting levels of trust, and perceptions of
social presence, enjoyment and sociability.

Research concerning facial features suggests that opinion varies as to which features are
preferred and whether or not they should be human-like [32]. Broadbent, Tamagawa et al.
(2009) [12] concluded that some OA prefer a robot without a face, whereas no significant
preferences for male/female human or machinelike faces was reported by Stafford et al.
(2014) [48] when they evaluated the responses of participants (n=20; over 55 years),
recruited at a university, to six different face conditions presented on a computer screen in
a randomised order. With each display condition, participants interacted with the robot for
5 minutes using a psychotherapy programme which provided a constant conversational
platform. Similar work was completed by Disalvo (2002) [49], who explored which aspects
of robot faces need to be present for them to be regarded as human-like. Disalvo (2002)
collected images of 48 robots and OA (n=20) rated their degrees of humanness on a scale
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of 1-5 in a paper survey. They found that specific facial features accounted for 62% of
variance in perception of humanness, which is most increased by a nose, eyelids and mouth
being present. Robots with the most facial features were regarded as more human-like.
Disalvo (2002) concludes that humanoid heads should have wide heads and wide eyes; the
brow line to the bottom of the mouth should dominate the face; less space should be
afforded to the forehead, hair jaw, or chin, and detail is needed in the eyes. For a humanoid
face, eyes need to include a shaped eyeball, iris, pupil and four or more other features,
preferably a nose, mouth, eyelids and skin.

Some robot designers have explored acceptance of human-like robots with minimalistic
design and facial features [45, 50]. Khosla, Nguyen et al. (2014) [45] describe successful field
trials with Matilda, an emotionally engaging small social robot with a minimalistic baby face
which has a facial expression recognition system and is able to incorporate user preferences
and personalise its services. Trials were conducted over a six month period, in seven
Australian households involving people with dementia (n=7) and their carers. Interviews
were conducted and interactions video-recorded with data analysed for participants’
emotional response and quality of robot experience. The findings suggest that people with
dementia enjoyed one to one activity with Matilda. All participants agreed or strongly
agreed to the question ‘Matilda makes me smile’, saying ‘Matilda is a friend’ and ‘Matilda
does not worry me’.

A minimalistic tele-operated android, Telenoid, has also been evaluated regarding its
acceptability in a one day field trial involving people with dementia (n=10) [50]. Researchers
asked participants how they perceived its appearance to be compared to a human and if
they thought Telenoid could help them. Participants were told that Telenoid could be used
like a telephone, although they could see the robot operator in the room. Researchers
observed participants showing strong attachment to its child-like huggable design and were
willing to converse with it. Some perceived it as a doll or a baby.

Itis clear that there is a lack of consensus regarding the optimal appearance of social robots.
However, a robots appearance does not affect acceptance in isolation, but users respond to
a package which includes the robots expressions and communication behaviour. These are
now discussed below.

2.1.4.9. Robot Behaviour and Communication Styles
The way in which a robot communicates and behaves should be compatible with the social
context in which it is deployed and should be consistent with users’ perceptions of its status
and role [28, 42]. Saaskilahti (2012) [42] found that OA (n=6) felt safer when Kompai gave a
short warning signal before it started to move and stopped a sufficient distance from them.

Walters and Dautenhahn (2006) [51] compared user stress responses and preferred
stopping distances of the human size mechanical-like PeopleBot as it behaved ‘ignorantly’
and then in a socially acceptable human-like way. Participants, university staff and students
(OA n=3, in a total sample of n=28) performed a prescribed task which was interrupted by
the robot in a simulated living room. The ignorant robot (optimal from a robotics
perspective) took the shortest path between two locations and made little change in its
behaviour in relation to the human. The socially interactive robot modified its behaviour to
not get too close to the person, especially if their backs were turned. It moved slowly when
closer than 2 meters, took a circuitous route when necessary, and appeared to be alert and
interested in what the human was doing by looking actively at them. It also anticipated, by
interpreting the human’s movements, and waited for an opportune moment to interrupt
the person. Stress was measured using a handheld device, video observation and
questionnaires. Reports from this study do not separate findings pertaining to OA from the
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rest of the participants, but findings suggest the majority of participants disliked the robot
moving behind them, blocking their path or moving on a collision course towards them,
especially when it was nearer than 3 meters. Sixty percent preferred the robot to stop 0.45-
3.6m from them and forty percent allowed it to 0.5m from them which is on the edge of the
intimate zone for human-human contact. Ten percent were uncomfortable with the robot
approaching closer than between 1.2 and 3.5m, reserved for conversations between human
strangers. Walters and Dautenhahn (2006) acknowledge that longer term studies are
needed to establish how becoming familiar with the robot over time affects these
preferences.

Communicating in a human-like way may be particularly important for robots designed to
stimulate people with dementia. Cohen-Mansfield et al. (2010) [52] found that people
with dementia (n=163) living in a nursing home were significantly longer engaged, more
attentive and positive towards 23 types of social stimulus compared to non-social
stimulus. These stimuli included a doll, a real dog, a plush animal, a robotic animal, a
squeeze ball, an expanding sphere, music and a magazine [52].

It has been suggested that robots need to develop ‘robotiquette’ [9]. This needs to include
being experienced as warm, open, creative, calm, spontaneous, efficient, systematic,
cooperative, polite and happy [14, 55]. Issues of robot and user personality are also
important. Brandon (2012) [55] interviewed relatively fit and able OA (n=22) and
conducted two experiments in a simulated home-like laboratory aiming to discover the
effect of matching personalities of the user and robot, with a mobile robot able to provide
agenda and medication reminders. They found that participants recognised different
personalities designed into the robots and extrovert robots were perceived as having
significantly higher sociability, social presence and PE compared to an introverted robot.
Participants preferred robots with similar rather than complementary personalities to
themselves. However, they were more anxious about the robot who had similar
extraversion levels to themselves. Furthermore, personality and behaviours need to be
consistent with robot function and the users’ expectations of their role [11, 12, 56].
Amirabdollahain, Akker et al. (2013) [57] investigated OA (n=41) response to robots
undertaking specific tasks and roles in the laboratory setting. They aimed to investigate if
preferences for a robot depended on context and the stereotypical perceptions held by
people about certain jobs. They found that the acceptance of robots was not increased by
complimentary or similarity of personality between the user and the robot but through
the robot having a personality which fits the users’ expectation for the particular task and
context.

Heerink, Krose et al. (2006) [41] investigated which social features are necessary for robots
to make effective social partners. The responses of cognitively able nursing home residents
(OA; n=40) to iCat robots, manipulated to be socially or non-socially expressive were
compared. The socially expressive iCat was designed to look at participants, be co-
operative, nod and be smilingly pleasant, use participants’ names and remember personal
details about them and admit its own mistakes. The researchers concluded that participants
were more comfortable with the more socially expressive robot and they communicated
with it more extensively. Participants in Pino’s (2015) study cited above also considered
facial expressions were important as they represent emotional capabilities [30]. Sakai et al.
(2012) [58] describe an autonomous virtual agent, capable of speech recognition, which
can nod its head, providing verbal acknowledgment to users. Details of their evaluation
experiment are not provided, but authors state that their participants with dementia were
more engaged by the robot when it provided them with feedback.
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Recent advances in technology is making possible robots which are more emotionally
responsive to users and this may enable them to be perceived as more sociable. The robot
Matilda, whose field trials are described above, can respond to users’ emotions as it
incorporates emotion measuring techniques which can recognise the user’s facial
expression. This facilitates more natural social interaction which can incorporate user
preferences and personalised services [45]. Brian is another robot which can determine
user engagement and activity states and uses this information to determine its own
emotional assistive behaviours [59]. McColl et al. (2013) tested Brian’s acceptability and
ability to provide encouragement, prompts and orientating statements to people with
dementia (n=40), living in long term care, during mealtimes and when playing a memory
card game. Participants were observed interacting with Brian for an average of 12.6
minutes and 22 questionnaires were analysed. The robot was relatively successful in
motivating and engaging participants: (n=33) engaged all the time, (n=7) engaged some of
the time; (n=35) complied with Brian all the time, (n=4) some of the time, (n=1) didn’t
comply (the robot’s voice interfered with his hearing aid); 82% smiled or laughed in
response to Brian’s emotions and some were successfully re-engaged on task by Brian.

2.1.5.10. Trust and Perceived Adaptivity (PA)

This section reviews studies that explored the importance of trust, suggesting that it
underlies and interacts with the need for perceived control of the robot and PA. It is
argued that users need to trust the robot and be comfortable with a particular level of
perceived control, but they also require socially savvy robots to have a degree of
autonomy and adaptability [17]. An acceptable balance between these variables probably
varies between individual users, with robot purpose and deployment context. However,
further research is needed with larger samples to confirm these propositions.

Heerink (2010) evaluated the effects on acceptance of PA [15] using identical experimental
conditions to those described above (Heerink, 2011 [16]), showing a film of an adaptive and
less adaptive RoboCare version providing OA with medication reminders, fitness advice,
health monitoring and help calling for assistance. Participants preferred the more adaptive
robot and rated it higher in terms of ITU, perceived enjoyment and perceived usefulness.
However, they felt more anxiety towards the robot, which the authors suspected was
because they had less control over its actions.

Users have to trust that robots will be safe and reliable [19], and trust has to be earned
[14]. Frennert, Eftring et al. (2013) [14] conducted a series of workshops with OA living in
their own homes who had moderate sensory and mobility impairments. Participants were
asked to respond to sketches of different robots stating their preferences for an ideal
robot. They also interviewed OA (n=5) and one couple who lived with polystyrene style
foam mock-ups of these ideals for one week. They found that feelings of control were
crucial and connected with issues of trust and privacy.

The determinants affecting user trust and ITU with assisted living robots has also been
investigated using a survey questionnaire with OA (n=292) [60]. This study described to
participants two emergency scenarios in which the robots would be available to help
respondents in a fire and when they were very unwell. Unsurprisingly, respondents said
that they would be highly motivated to use the robots in these situations and trust in the
robot strongly related to ITU (0.51). Trust levels were also correlated with PEOU (0.49), PU
(0.50), and expected reliability (0.63). Scopelliti (2005) [19] also found that trust in the
capabilities of robots for use in a domestic situation influenced OA (n=37) responses
concerning three dimensions; robot benefits, disadvantages, and mistrust of robots.
Mistrust was shown by 85% of participants who did not want a robot to move freely in the
house and 82% were afraid of potential damages.
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Within the literature the question arises as to how predictable and controllable users want
robots to be. De Graaf (2015) [26] found that participants wanted more control over Karotz.
As time passed they felt that this would help maintain their privacy and help them cope
when unexpected human events occurred. For example, it was problematic when Karotz
continued to remind them about their health promotion activity schedule when guests
were present. They wanted Karotz to adapt to their needs, have more sophisticated
interaction capabilities and more conversation topics.

In addition, a need for adaptability may be influenced by user perceptions of the opinions
of significant others. Heerink (2010) [15] found that users were more influenced by the
opinions of significant others when robots had greater adaptive capability.

2.1.5.11. Social Influences and Facilitating Conditions

Most studies identified here do not focus on examining the impact of social influences.
However, the social influence of significant others was one of the strongest predictors of
ITU home healthcare robots by patients and healthcare professionals (n=108; OA 11.15%;
18-33 years 77.7%) who all used a computer daily [61]. This online and paper survey which
collected quantitative and qualitative data, also found PU, trust, privacy, ethical concerns
and facilitating conditions to be important. Wu et al. (2014) [62] also found social influence
to be important after OA with MCI (n=5) and OA (n=5) interacted with the Kompai robot in
their living laboratory study.

Social influences also encompass broader cultural issues, but few studies identified in this
review appear to take account of cultural factors, and none specified the cultural
background of their samples. Two studies were conducted in more than one country. Klein
and Cook (2012) [6] found participants in care homes in the U.K. and Germany accepted
PARO and PLEO to similar degrees. Whereas Amirabdollahian, Akker et al. (2013) [56] noted
that OA in the UK and France had greater concerns about the need for privacy when asked
about robot design, than those in the Netherlands. The former did not want images from
within their home shared with other parties.

Another cultural and societal issue which can reduce the acceptance of robots involves
negative ageist stereotypes [62, 30, 63]. Neven (2010) [63] examined how images of OA
shape technology development by observing researchers interviewing OA (n=6) and 30-60
minute interactions between them and an unnamed robot. They found that ageist
assumptions influenced robot design and implementation and that OA may have different
representations of what being older means. Furthermore, if potential robot use is
associated by OA with being perceived as lonely, isolated and dependent, they can be
reluctant to be associated with them. This may be because using the robot would be
contrary to their self-image and the image that they want to project, which is that they are
healthy and independent [11, 14, 63].

Acceptability is also impacted by stakeholder opinions concerning the ethics of robot
usage. Wu, Fassert et al. (2012) [64] conducted three videotaped focus groups with OA
(n=8) and OA with MCI (n=7) who held a variety of views about the appearance of 25 robots
displayed on a screen but all participants discussed ethical issues, expressing concern about
robots replacing or reducing human contact.

2.1.5. Discussion and Future Research Directions
Findings from the studies reviewed here reveal the key factors affecting the acceptability
of robots by OA, people with dementia and OA with MCI. The literature suggests that
acceptance is influenced by the psychological variables of individual users [11, 21, 23,47,
48] and their social and physical environment [62, 30, 32, 61, 65]. These variables interact
with one another to influence acceptance in each context [16, 61, 65, 66]. This includes
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being easy and enjoyable to use [42, 44, 26] and fulfilling their function [32, 34, 64]. To
entice people to use and engage with robots, they have to be designed so that they are
personalised and conform to user expectations and environmental considerations. The
opinions of significant others and what OA anticipate these will be are important in
determining whether or not a robot will be accepted [26, 57]. This may relate to OAs’
need, as social beings, to be able to project their preferred self-image to other people,
therefore maintaining their privacy [11, 14, 63]. It appears important for robot
acceptability into OA lives that users are comfortable with the robots degree of
adaptability and controllability [15, 26], as this will impact their relationships with other
people. Indeed, it may be crucial for acceptability that robots can function balancing
these variables.

The literature suggests that it is important that users are able to engage with the robot
and this requires that they feel at ease when interacting with it. The possibility of
psychological and emotional comfort is increased if a robot has a realistic human-like,
expressive face, if its behaviour conforms to human social norms deemed appropriate to
its robot role and function, and if it has the capacity to be emotionally responsive to the
user [13, 15, 45, 30, 59, 67, 68]. This suggests that acceptability of human-like non-
zoomorphic robots designed for social companionship will be enhanced by current and
future technological developments regarding the capacity of the robot to read and
respond to users’ emotional needs.

However, the research identified here has limitations which reflect the relative youth of
this developing field and suggests generalisation of findings should be done with caution.
Only ten studies were identified to have focused on examining the interaction between
variables concerning acceptability of robots [15, 16, 23, 26, 30, 41, 42, 60, 61, 65]. Studies
conducted to date have employed a range of research designs (see Table ii), which
frequently had sample sizes of less than ten [6, 9, 26, 27, 32, 34, 36, 43, 45, 50, 62]. Other
potential biases in studies exist through the lack of blinding in observational studies and
that selection bias is not addressed. The latter is problematic in acceptability work where
the views of participants who find robots least acceptable may not be captured.

No randomised controlled trials were identified, and the studies include several pilot or
feasibility trials [6, 9, 27, 32, 34, 50]. Many of the other studies were primarily aimed to
determine robot user preferences and needs [12, 30, 40, 47, 56, 57, 69]. These did not
always include all stakeholders who could impact eventual acceptance. Some studies
which do involve a range of stakeholders, collect data using mixed stakeholder focus
groups [30, 45, 57]. Focus groups can be used to gather information from people with
dementia and OA with MCI [70] but it is important that the views of carers do not
dominate people with cognitive impairment or dementia [71, 72] who may be less able
to articulate their views [73, 74]. Indeed, these difficulties may be exacerbated when in
unfamiliar study situations or feeling less powerful relative to other participants.
Alternative methods of data collection such as combining observational data collection
with individual interviews may improve research validity particularly if the dementia is
severe [74-76].

It is noteworthy that most of the studies which had mixed populations of OA, people with
dementia and/or OA with MCI, analyse and report their findings together, rather than
separating the data and comparing them along group lines. As people in these groups differ
in terms of their cognitive ability, future research involving comparative studies may help
to determine how the degree of dementia or cognitive impairment impacts acceptability
issues. Many studies identified have not involved direct interaction between participants
and robots [19, 24, 25, 48, 49, 56, 60, 61, 64, 67] or base their findings on participant-robot
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interactions which were less than one hour long [8, 12, 13, 15, 16, 23, 32, 36, 40-42, 44, 47,
55,51, 63].

According to the Almere model, intention to use (ITU) results in actual robot usage
depending on facilitating conditions and social influences [15]. Findings from this review
suggest that ITU is not a reliable predictor of long term robot acceptability [15, 26, 27, 39,
51, 62] and that people interpret and make use of robots in their own context [66] and that
variables such as attitudes, perceived ease of use and enjoyment change over time [26, 39,
62] as users become more familiar with a particular robot. Therefore, robot acceptability
should ideally be examined over a long duration in the participants living situation. Most
of the studies identified here which conform to this ideal [5-7, 9, 26, 45, 34, 51, 66] have
involved PARO. Those which used university rooms or simulated living laboratories [13, 62,
51, 27, 32, 48, 55, 63, 65] provide helpful but tentative information about how factors
affect robot acceptability.

There are many opportunities for future empirical investigation to confirm the findings of
this review and to develop this field of study. The impact of acceptability variables needs
further examination with larger samples, in real world situations, with a variety of robots,
using longitudinal robust study designs which address the complexities of conducting
research with people with dementia and OA. In particular, there is potential to explore how
acceptability is affected by the manner in which OA and people with dementia are
introduced to robots and supported in learning how to use this technology. Related to this
topic, it would be valuable to know more about how psychological factors impact users’
perceptions on how easy robots will be to use. It would also be useful to investigate if
optimal levels between robot controllability and adaptability can be determined, if these
vary between users, and if acceptability is increased by varying the adaptability of robot
behaviour according to whether it is being used in a public or private situation. If robot
behaviour is made more human-like in this regard, robot users may be able to present their
preferred public personae whilst using the robot. This topic may be important as it links to
users’ needs as social beings and because it is the ability of robots to be autonomously
adaptive which makes them different to traditional technologies and potentially more
useful.

Future research needs to focus on the impact of stakeholders and significant others as
facilitators or barriers to acceptance. It also needs to be conducted with different cultural
groups, to explore the impact of cultural factors and cross-cultural differences within a
user’s social or physical environment and their impact on robot acceptability. In addition,
research is needed to explore the impact on acceptance of macro societal level factors, such
as power relationships, ageism, economics, the media, and legislation. These factors
potentially influence every aspect of the arena in which individuals’ research, develop,
deploy, and experience robots and no studies concerning them were identified by this
review.

2.1.6. Conclusion

This paper adds to the state of the art as for the first time a body of literature has been
analysed according to a validated theoretical acceptability model. The review found
acceptability of robots for OA, people with dementia and OA with MCI is likely to be
improved if robots use human-like communication and if they meet users’ emotional,
psychological, social, and environmental needs. Robots acceptability is impacted by factors
which interact at the level of the individual user and robot. These are influenced by
significant social others and other macro-societal level factors. Future work aiming to
promote acceptability will need to address the facilitators and barriers to acceptance at the
level of individual users, significant others, and society. Whilst valuable work has been
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completed to date, exploration about robot acceptability for people with dementia and OA
is in its infancy. There are numerous opportunities to explore and investigate this expanding
field further.
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Table 2.2. Characteristics of Studies investigating acceptance of Social Robots

Studies involving OA

Study ID Country Robot Aim Design Methods Setting Study Duration Core Outcomes
Population of robot
contact
Stafford [21] Australia Cafero To ascertain if Pre-post Attitudes and Retirement OA (n=23) 2 week Amount mind
perceptions of intervention perceptions of mind village data trial agency/experien
mind agency comparison measured at baseline completed ce perceived
and attitudes and after and predicted how
towards robots demonstration much users ITU
predict their videoed interactions OA (n=11)
usage with robot then used robot
measurements during trial
repeated
Stafford [23] Australia Cafero To assess Quantitative Baseline Retirement OA (n=21) 30 mins. Meeting robot
whether or not and measurements and village resulted in
people’s robot Qualitative attitudinal scales Formal Carers reduction in
attitudes data pre- questionnaires (n=32) anxiety and
changed on post improved
meeting robot intervention attitude
and if could be
predicted
Spiekman [13] Netherland | iCat Nao To investigate Experiment Wizard of Oz Laboratory OA (n=29) Short Evaluated agents
s Ashley and acceptability of operated controlled according to
Nabartag various service for voice and script. facial realism,
type social Questionnaires intellectual
agents for completed following components and
people with interactions friendliness.
dementia
Heerink [41] Netherland | iCat Examines the Experiment Interviewed re Residential OA (n=40) S5mins. More
s influence of the perceptions after care with each comfortable with
user perceptions interacting with iCats condition socially
of the robots’ manipulated as more communicative
social abilities and less socially condition.
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communicative in
Wizard of Oz setting

Heerink [42] Netherland | iCat Explored Experiment Test session, then Residential OA (n=30) 1-5 mins. PE affects ITU
s concept of PE questionnaire care to max. of
interview and long 16upto9 | ITU predicts
term observation times actual usage
Heerink [15] Netherland | 1, iCat Proposed 4 1. Manipulated 3. Elderly 1. OA (n=40) 3. one 1. Socially
s Almere model. experiments | expressiveness of residence week expressive iCat
2. Video of Describes and robot 2 movie of 2 2. 0A (n=88) evoked more
RoboCare development longitudinal robots different 3. 0A (n=30 social presence,
and testing of data adaptiveness ’ n=30) more PE and
3. Actual use . . ;
. this. collection Intention to use
ofiCat — 3.4. Robot used in 4. OA (n=30) (ITU)
interacting public setting and computer
through a screen agent in owning 2. more adaptive
touch screen private homes. Steffie was more PE, ITU
interface installed in computer and more anxiety
of participants used
4. ACtu?I use to assist online 3.Actual use
of Steffie, activities predicted by ITU
virtual screen
character 4. ITU predicted
by PU and
Attitude; PE
predicted PEOU;
Perceived
sociability
predicting PE
Stafford [48] Australia Peoplebot Assess Cross Evaluated responses University OA (n=20) Virtual No significant
robot acceptability of sectional to six face conditions room contact preferences for
installed in face displays repeated on computer screen robot faces
psychotherap measures
y programme study
Torta [39] Austria Small Explored Experiments | Tested using 5 real- Usability OA (n=8) 8 sessions | PE might reduce
humanoid acceptance of world scenarios laboratory over 3 over time; it is
robot this robot simulated months possible to have
integrated (n=2).2 an emotional
sessions trusted
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with smart real over 2 relationship with
home apartment weeks robot
(n=6)

Walters [51] UK Peoplebot Explored Experiments Measured preferred University OA (n=3) Short 60% comfortable
preferred stopping distances. room (11% of within personal
stopping furnished as | adults sample social zones for
distances and a living of (n=28) human equal to
approach room friends
direction acquaintances

strangers

Brandon [55] Netherland Florence Test effect of Experiments Interviewed and Laboratory OA (n=22) Short PS and PE higher

s Robot user robot conducted 2 home-like with extrovert
personality experiments with room robot. OA
matching on robot programmed recognise robot
accetance with extravert or personalities

introvert
personalities
Sung [7] Taiwan Seal-like To evaluate the Pilot study Group robot assisted Residential OA (n=12) 20 mins Significantly
robot effect of a robot | pre and post- | therapy with trained setting who were not | twice improved
assisted therapy | test nurse facilitator deaf and did weekly for | communication
for OA in Taiwan not have four and interaction
in residential Communication and social weeks skills and
setting interactions skills interaction participation
assessed with activity problems activity
participation scale.
N.B.no control group

Pfadenhauer Germany PARO To assess how Ethnographic | Group interactions Residential OA - details 1year What a robot is

[28] PARO was being recorded Geriatric of residents observatio | can only be
accepted and care setting not given in n period — | decided when its
utilised paper PARO deployed

used 3
times a
month

Amirabdollahi ACCOMPAN | Care-O-Bot 3 To identify user Qualitative Focus groups with 4- OA (n=41) None Highlights

an Y EU Project needs and methods 10 participants principles of

Internation explore discussed user OAand autonomy,

carers
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[56,57] al expectations for requirements in informal independence,
Netherland robot roles scenario presented (n=32) enablement,
s, UK, and robot fetching water. safety and
France Other scenarios also formal carers privacy. Found
developed. (n=40) tension between
privacy and
autonomy over
safety.
Heerink [16] Netherland | RoboCare To explore the Qualitative Showed video of OA Residential OA (n=66) Short Almere model
s influence of using robot, home residentially constructs and
gender participants living partially reliable and
education and completed independent correlate with
age computer questionnaire anxiety.
experience on
acceptance
Broadbent [12] | New Multiple To investigate Cross Asked preferences Retirement Residents OA | 1 session Preferred silver
Zealand robots tasks for robot sectional and tasks they would Village (n=32) robot 1.25m
assistance, like help with from height. Help with
attitudes and diagrams, images and Staff (n=15) falls, turning off
preferences models of robots. appliances,
Used positive and lifting, cleaning,
negative affect medication
schedule and robot reminders,
attitudes scale making phone
calls, monitoring
location
De Graaf [26] Netherland Karotz To explore Longitudinal Robot installed in Homes OA (n=6) 1st 10 days Talked most
s acceptance and homes. Content phase each 3 about usefulness
continued use of analysis of interviews. times of robot. PE
social robots (n=5) 2nd important as was
phase adaptivity. Trust
(n=5) all 3 Ezge important
phases privacy

33




Chapter Two. Paper One.

research model

Wing-Yue [77] | Canada Brian 2.1 To investigate Not specified | Administered robot At a seniors OA (n=46) Brief Majority had
acceptance of acceptance club but positive attitudes
Brian for OA questionnaire during home living towards it
a robot participants
demonstration
session
Disalvo [49] USA Images of 48 To understand 2 paper No details provided No details OA (n=20) None Presence of
humanoid how features Surveys on how or where certain feature,
robots and dimensions survey administered dimensions
humanoid robot influences
face contribute perception of
to perception of humanness
humanness
Frennert [14] Sweden None To report Several 3 participatory In usability Workshopsls | One week | Acceptance
specified process of Qualitative workshops recorded; laboratory t OA (n=10) depends on
participatory methods questionnaires and and in 2" OA (n=8) multiple
design process interviews homes of 3rd OA (n=9) variables,
OA Questionnair personal
Mock-up of robots es OA (n=36) evaluations, PU,
Interviews environmental
OA (n=14) variables, and
Mock up context
adults (n=5) important
and 1 couple
OA
Arras and Switzerland | None Explores views Survey Questionnaire Internationa OA (n=225) None Overall positive
Cerqui [24] specified about sharing completed after | Swiss Expo- | 11% of total attitude towards
lives with robots seeing various robots | 02 robotics sample of potential
exhibition (n=2042)
Alaiad [61] USA None To understand Quantitative | Survey —online and Participants | OA and None Social influence
specified determinants of | and paper living at healthcare is the strongest
home qualitative home professionals predictor of ITU.
healthcare (n=108) PU, trust privacy
robots adoption. ethical concerns
Tested a and facilitating

condition were
important.
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Sociotechnical
factors powerful.

Scopelliti [19] Italy Non specified | Compared Qualitative 1. Pilot study. At home 1. Three None Generally
attitudes to Interviews generations positive
robots by and o 2. Questionnai in six families evaluation. OA
people of Quantitative re (n=23) some mistrust,
different ages included OA most fearful,
preferred to limit
2. 0A (n=39) autonomy
in total
sample of (n-
118)
Steinke [60] Germany None To explore trust | Survey Scenarios introduced in| Varied OA (n=292) None A strong
specified in ambient survey and locations relationship re
assisted living questionnaire trust and ITU
devises completed devises; PEOU
PU and expected
reliability
influence trust
Studies involving people with dementia
Kerssens [34] USA Companion To test the Qualitative Personalised Own homes | Carer-people | 3 weeks Technology easy
feasibility and and intervention using life with to use, facilitate
adoption of Quantitative | story and care needs dementia meaningful and
touch screen data interviewing; Used dyads (n=7) positive
technology the collected several standardised engagement.
companion pre-post measures. Diagnos.is of Provided carer
intervention dementia respite some
with MMSE people with
above 10 dementia not
able to use
independently
Tapus [43] France Robot human- | To examine the 1, Pilot of interactive Living care Cognitive 6 months People with
like alternates | role of socially Observationa | Robot model games facility impairment after 2 dementia mild
verbal interactive robot | | at different levels and/or months can sustain
messages as tool for alzheimers learning attention to
with non- Pilot mild (n-1) music 20 mins;
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robot measured

control group
(n=40)

verbal encouraging 2, moderate 14 mins mod; 10
feedback for cognitive activity | Experimental (n=1) severe min severe
cognitive (n=7)
stimulation Enjoyed sessions.
Robot part of
narratives in
lives. No adverse
responses
Khosla [45] Australia Matilda To examine the Observationa | Pilot of interactive Own homes | People with 6 months Can provide
human-like acceptability of | robot multipurpose dementia and sensory
communicatio | Matilda data through carer dyads enrichment and
n observation videos (n=7) social
and robot experience connectivity,
survey carer respite.
Most respond
positively
Gross [27] Netherland | Companion To evaluate the Qualitative Semi structured Smart Home | Couples 2 days for Liked cognitive
s robot’s function | field trial interview project test (n=4):1 each training; became
Able Robot and evaluation, administered couple house person early | couple less anxious with
acceptability Observationa | lived in smart home dementia or exposure; liked it
| approach as if it were own MCI and their prompting them
home supported by partner in with tasks;
robot each couple
McColl [59] Canada Brian 2.1 To investigate Observations | Preliminary study Long term Mild 2 days Majority people
acceptability of of measured duration care facility Alzheimer’s with dementia
Brian interactions and engagement in disease, mild engaged and
and interaction — card cognitive complied with
questionnair | game and help impairments, the robot’s
e feeding, acceptance and normal prompts. High
and attitudes towards cognitive scores high on

attitudes PE, and
perceived
sociability
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averaged 3.6

Yamazaki [50] Denmark Telenoid To evaluate the Observationa | Introduced robots Own homes | OA (n=1) mild | 2 hours Positively
teleoperated effectiveness of | land and observed dementia received
android Telenoid interviewing interaction (n=1) living
minimalist alone

Begum [32] Canada Prototype To assess Experimental | Completed task of iDAPT People with Brief Almost all
robot Ed tele- | feasibility of a washing hands and Homelab at | dementia positive about it.
operated robot. making a cup of tea Toronto (n=5) living in Robot has to
assistive prompted by the Rehabilitatio | own home meet needs.
robot robot then n Institute MMSE scores

interviewed eldercare 9,24,25,25,18
institution and carer
partners

Moyle [9] Australia Giraff — To assess the Mixed Verbal and nonverbal | Longterm People with Weekly for | High level of
telepresence feasibility of Methods behaviour observed care dementia 6 weeks engagement and
robot using Glraff in during calls with (n=5) and minimal negative

long term care relatives using Giraff families, how emotions.
and interviewed dementia Enjoyed
participants diagnosed experience and
not specified opportunities to
reduce social
isolation

Cohen- USA Robotic To examine the Quasi Impact of attributes 7 different People with Short Significantly

Mansfield [52] animals impact of experimental | of social stimuli Nursing dementia Longer
included in different social . Observational Homes (n=193) engagement
stimuli stimuli on Comparisons | Measurement of MMSE with social

engagement of made Engagement (OME) averaged 7.2 stimuli. Social
people with through (Cohen-Mansfield et (SD: 6.3, attributes of
dementia observation al., 2009) [53]; 23 range: 0-23) stimuli are
stimuli presented important for
twice over a period of ADL people with
3 weeks (4 daily) performance, dementia
Minimum
Data Set
(MDS; Morris
et al., 1991)
[54],
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Heerink [47] Netherland Dinosaur Cat To elicit and Observationa | Compared responses Institutional | Moderate Short Difficulties
s Seal Bear specify | to robots; living dementia. No observing
requirements of details given responses of
robot assisted people with
therapy robot dementia.
Individuals’
preferences
varied. Carers
open to
alternatives to
PARO
Robinson [44] New Guide/PARO To explore Qualitative Encouraged Secure People with 10to 15 PARO preferred
Zealand reactions to 2 Cross interaction after Dementia dementia mins to Guide. In this
robots and sectional demonstration. Unit (n=10) how setting robots
determine how Videoed and diagnosed need to be
could be made thematically coded and severity simple easy to
more useful this. Interview with not stated. use, stimulating
relatives and staff and entertaining.
Relatives
(n=11) Staff
(n=5)

Sabanovic [78] | USA PARO To evaluate Observationa | Therapist group Nursing People with weekly Indirect benefits:
PARO in | sessions. Measured home dementia session for | increased activity
behavioural baseline then (n=10), 7 weeks in modalities of
therapy in Test retest interaction levels precise detail social
nursing homes after and during of severity is interaction,

interventions not given but activity levels
describing steady growth
quite severe over study
debilitation period.
Interpretive
flexibility

Takayanagi [8] | Japan PARO To compare the Experiment Interacted with PARO | Nursing care | People with 15 mins Both groups of
effectiveness of or non-robotic toy, facility dementia with robot | people with
PARO toa responses observed (n=19) mild- and toy 3- | dementia more
stuffed lion moderate

16.4
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Hasegawa’s 6 months responsive to
Dementia later robot
Scale (similar
to MMSE)
people with
dementia
(n=11) severe
8.8
Campbell [36] UK Cat To analyse the 2 Case Introduced and People with Short Can be ignored
benefits and Studies observed interactions dementia or acknowledged
Dog disadvantages of with robots (n=4) severe by some people
using robotic with dementia.
pets in OA (n=1)
residential care diagnosis not
specified
Klein [6] 1.England 1.PARO 1.To assess 1.Ethnograp 1. Group discussions 1.Care home | 1. People 190 mins 1. All but 1
and feasibility of hy observed and with for 6 participant
2.Germany 2.PLEO and using PARO to interviews with staff 2. dementia weeks 2.3 | accepted and
PARO stimulate group | 2-6 health Residential (n=5) sessions valued PARO and
discussions with | and social 2. Group and care each connected
people with work individual 2. Not project emotionally.
dementia university interventions specified Authors
student (n=62) identified new
2. Student projects quality of
education interaction
exploring
acceptability of 2. Similar
PLEO and PARO outcomes for
PLEO who was
accepted by
most participants
Studies including Participants with Mild Cognitive Impairment
Wu [44] France Several To investigate Qualitative Three videotaped Hospital OA (n=8) None Acceptance
Robots how OA methods focus groups. OA setting improved if
perceive robot’s shown pictures of 26 MCI (n=7) appearance
appearance robots and discussed related to
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opinions. Shown

function. Ethical

video clip of robot. concerns.

Pino [45] France RobulLAB 10 a | Investigate the Mixed Robot demonstration | Community OA (n=8) 1.5t02 ITU higher in
social opinions and Methods and scenarios based, MCl hour future than
assistive attitudes of presented. Focus and Carer Carers (n=7) sessions present. Carers
robot. three group.dlscu.ssmn and partlc.|pants OA with MCl apd OA with MCI

) stakeholder questionnaires recruited (n=10) higher PU and
Pictures of groups towards administered through a linicall ITU than
other robots : clinically i
a social memory . Customisation is
; . diagnosed )
assistance robot clinic. . important
using o
Identified
European .
; barriers to
Consortium .
adoption also.
on
Alzheimer’s
Disease
Working
Group on
MCI
Granata [46] France Kompai To ascertain the | Observationa | Goal to assess Living at MCI (n=11) Short task | OA with MCl can
user skills, needs | |and usability of 2 services | home diagnosed related use applications
and preferences | Experimental | shopping list and according to with adaptations
for an interface agenda SAR Peterson et al
using user ) criteria
centred design Experimental tasks on without
processes. PC tablet sensory
deficit,
behavioural
or psychiatric
conditions
OA (n=11)
Volunteers
recruited
from memory
clinic
Wu [3] France Kompai To provide Mixed Shown how to use Living OA with MClI Once a Both groups
recommendatio | Methods robot then observed Laboratory (n=5) week for 4 | rated robot
ns regarding using it diagnosed weeks similarly able to
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robot with MClI, learn MCI took
appearance. according to longer. Social
Petersen’s influence found
criteria, and important to
OA (n=5 acceptance
Chang [47] USA PARO To explore the Observationa | Group meetings with Nursing Cognitive Met PARQ’s presence
social and | Study therapist videoed Home impairment weekly for | encouraged
behavioural therapist encouraged mild to 8 weeks physical activity
mechanism to interact with PARO severe (n=10) and interaction
behind
therapeutic
effects of PARO
Wu [64] France No robot To explore OA Not stated Questionnaire Volunteers None Needs not clearly
present needs and administered via (n=30) identified.
preferences for interview to subjective Cognitive
an assistive investigate feasibility memory stimulation
robot. of an assistive robot complaints programme most
to support elderly at attending highly valued
home. Establish memory and fall
needs and clinic detection, help
preferences call
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2.2. Chapter Two. Summary and Segue.

The research presented in this chapter aimed to identify the factors that impact the
acceptability of social robots for people with dementia. This aim was achieved by conducting
a comprehensive review of the literature. This review found that robot acceptability is
impacted by factors that pertain to the individual user, their community, and wider society.
It also found that robots are more likely to be acceptable to people with dementia if they are
human-like, personalised to the needs of individual users and if users trust the robot and feel
comfortable with how much it can adapt and be controlled. The limitations of the review, for
this thesis, are that it included studies that involved older adults with and without mild
cognitive impairment, who could have different acceptability issues to people with dementia.
Nonetheless, this evidence revealed that social robots have the potential to be acceptable to
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people with dementia and the review increased clarity about what is likely to improve the
acceptability of social robots for people with dementia.

In addition, the findings of this literature review identified that the Almere model could
provide theoretically endorsed concepts that were relevant to the examination of social
robots for people with dementia and these concepts were applied to develop the framework
used to analyse the data obtained during the empirical study that is reported in chapters four
and five of this thesis.

None of the papers identified in this review addressed the concept of resilience. Therefore,
further examination of the literature was necessary to inform this thesis and to identify the
key components of psychosocial interventions that aim to support resilience and to clarify
how the concept of resilience can be operationalised. The second literature review is
described in chapter three.
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Chapter Three. Paper Two.

3.0 Prologue

This chapter presents paper two. Paper two reports a narrative literature review that
systematically examined and synthesised the findings of previous research that has
investigated psychosocial interventions that aimed to support the resilience of people with
dementia. This review focuses on how the concept of resilience had previously been defined
and operationalised during investigations and it identifies the essential contents of the
psychosocial interventions that aim to support resilience and the mechanisms through which
resilience in dementia can be fostered. The results of the quality appraisal of studies
reviewed in paper two are reported in Appendix 4).

3.1 Paper Two

Title:
Fostering the Resilience of People with Dementia: A Narrative Literature Review.

Authors:
Sally Whelan?, Aine Teahan? and Dympna Casey?

1.School of Nursing and Midwifery, National University of Ireland Galway, Ireland.
2. Centre for Economic and Social Research, National University of Ireland Galway Ireland.

Keywords:
dementia, Alzheimer’s, resilience, systematic review, aging, interventions

Acknowledgements

The authors would like to acknowledge the contribution of John Ivory and Michael Smalle for
their advice on planning the literature search strategy and Dr. Catherine Houghton who
provided advice regarding the use of the CASP qualitative check list.

3.1.1. Abstract:

Background: Resilience is a process through which people use resources to adapt to
adversity. Interventions aiming to support resilience in people with dementia have been
developed. However, the optimal content, structure and impact of these interventions is
unclear. This literature review explores the factors through which interventions foster
resilience in people with dementia and examines their efficacy.

Methods: Eight databases were searched systematically, for literature published from 2000
to 2019. Following the removal of duplicate articles, the titles, and abstracts of 6,749 articles
were screened. Articles were selected if they: reported empirical studies in English; focused
on resilience; involved people with dementia and psychosocial interventions. The full text of
53 articles were examined and three studies, reported in six papers, were included in the
final review. Data were systematically extracted, and two authors critiqued the studies using
the Critical Appraisal Skills Programme check lists. The studies were examined to determine
how resilience was defined and operationalised and their findings were synthesised using the
theoretical resilience framework.

Results: Five interventions aiming to foster resilience were identified: Dementia Advisors;
Peer Support Network Services; Visual Arts Enrichment Activities; Memory Makers; and
Early-Stage and Beyond Community Activities. All studies defined resilience as a process and
most involved people with mild dementia who had family carers. The interventions impacted
resilience by reducing the adversity of stigma and social isolation; increasing personal and
social resources, providing stigma-free space and reciprocal support. Interventions
empowered people with dementia, increasing their self-esteem and self-worth. Resilience
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can be fostered both during, and after interventions. However, the efficacy of interventions
could not be determined because the research designs utilised did not measure efficacy.

Conclusions: Interventions need facilitators to ensure they are strength-based, person-
centred and they enable reciprocal social interactions. Future research needs to develop
interventions that aim to foster the resilience of people with dementia who lack family carers
and/or have more advanced dementia through meaningful activities that are identified by
people with dementia as important to their resilience. Robust methodologies, including
randomized controlled trials should be used to measure effectiveness and explore the impact
of interventions regarding the: interplay between individual and community resources; the
importance of reciprocity; and temporal aspects of resilience.

3.1.2. Introduction

Dementia is a chronic progressive syndrome, which currently affects 50 million people
worldwide (1). Having dementia can negatively impact the person’s cognitive functioning,
memory, thinking, orientation, language, and emotional control (1). Dementia can cause
anxiety (2), and it may be linked to depression (3). Every year, as more people live into old
age, there are 10 million people newly diagnosed with dementia (1). Consequently, it is
increasingly important to develop strategies that facilitate and support people with dementia
to remain independent and functioning well for as long as possible (4).

Resilience is important for people with dementia (5) because it can help with the challenges
of living with the condition (6, 7). Resilience has been defined as a dynamic “process of
effectively negotiating, adapting to, or managing significant sources of stress or trauma” [(8),
p. 2]. Resilience has also been described in terms of a resilience framework (9) which draws
upon the ecological systems theory (10). This framework regards resilience as occurring
within a complex interacting multi-layered system, in the presence of a significant adversity,
which can be acute or chronic in nature (8, 11). A person’s response to adversity is facilitated
by use of, and access to, resources that can be internal and/or external to the individual in
their environment. There are a range of possible resilience outcomes, from vulnerability to
flourishing (12). Outcomes of resilience can include maintaining normal development or
competence in the presence of mental or physical health difficulties (9). Therefore, resilience
can be present when a person with a chronic disease adapts to the condition and
demonstrates processes that include acknowledging the condition, gaining a sense of control
over it and integrating it into their life and lifestyle (13).

In the context of dementia, resilience is complex and multifaceted (4). It involves the use of
resources to negotiate living with the challenges of dementia (14) and the compensatory
practices of other people who are close to the individual with dementia (significant others),
who act as a resource to support the person, as the dementia progresses (4). Resilience in
dementia is strongly related to being socially connected with other people (15) and the
participation of individual people with dementia in purposeful activity (16). Harris (17)
applied the theoretical framework of resilience using in-depth case study methodology and
the qualitative interviewing of people with dementia (n = 2) who were “doing okay” and
managing to live well with their dementia. Harris (17) found that positive adaptation in
dementia involved overcoming negative influences and having assets and protective factors
that outweighed the risks and vulnerabilities experienced by individuals with dementia. They
identified that in dementia assets included: having effective coping strategies; acceptance of
the dementia diagnosis; accepting changes to life and the need to accept help from available
support networks; a positive attitude; and productivity. Whereas, protective factors
included: positive relationships with other people that supported personhood (18); and
having positive role models. Other researchers have also emphasised the importance of
acceptance (19) and of having positive thoughts and feelings (20). In addition, resilience in
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dementia has been characterized as a process of continual adjustment through which people
with dementia learn to live with progressive limitations in their lives (21, 22).

Core outcome sets (23) for resilience in dementia have not yet been established but there
has been a small amount of research focusing on outcome measures. Stoner et al. (24, 25)
developed and validated with people with dementia (n = 126), the Positive Psychology
Outcome Measure (PPOM) which measures capacity for resilience, and hope. PPOM has to
our knowledge yet to be utilised in research, but Stoner et al. (25) found that PPOM may
assist with the future development of asset—based approaches and interventions for
dementia. From this literature, and that described above, it can be determined that the
capacity of people with dementia for resilience can be improved through the presence of
protective factors and that outcomes for resilience in dementia include: having capacity for
resilience and protective factors; having the ability to cope effectively and recover from
stress; having the ability to adjust and adapt attitudes and behaviour to respond positively
to dementia; and the ability to accept the challenges and limitations of life with dementia.

Psychosocial interventions aiming to support resilience in people with dementia need to be
informed by factors that support and limit resilience (4). However, to date no published
literature has examined the existing evidence concerning the content, structure and impact
of interventions that aim to support resilience in people with dementia. This narrative
literature review aims to explore the evidence concerning interventions that aim to foster
resilience in people with dementia: to identify and examine how the concept of resilience is
defined and operationalised in these investigations, the efficacy of interventions and the
factors through which they impact resilience.

The objectives of this research were to:

¢ Identify and describe the psychosocial interventions designed to foster the resilience of
people with dementia.

* Describe how the interventions were perceived and experienced by people with dementia.
e Critically appraise the methodologies used to design and investigate the interventions.

e Apply the empirical findings of the studies reviewed to the resilience process and
framework.

¢ Describe the efficacy and impact of the interventions on the resilience process of people
with dementia.

e Examine the factors that impacted the effectiveness of the interventions.

3.1.3. Methods

Search Strategy

A comprehensive and systematic search of the literature published from 2000 to 2019 was
conducted with the guidance of an expert librarian. Eight databases: Scopus, Web of science,
EBSCO-CINAHL, Ageline, PsycINFO, Cochrane, OpenGrey, and Proquest were utilised.
Abstracts and titles were searched using keywords, MeSH terms and subject headings (Table
1), which were selected as they corresponded to the key characteristics of resilience in
dementia that have been described above. In addition, the references of relevant papers
were hand searched and their citations were examined using Google Scholar.
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Population Phenomenon of Interest

Dementi* OR Alzheimer’s Disease | Resilien* OR Adapt* OR “Bounce Intervention* OR Improve* OR
OR Alzheimer* OR Lewy body OR back’” OR accept* OR Cop* OR enhance* OR increase* OR
(Korsakoff OR Creutzfeldt-Jakob) Adjust* OR “protective factors” therap* OR promot* OR foster*
N2 (disease OR syndrome) OR OR program* OR support* OR
“Creuzfeldt-Jakob Disease” OR treat* OR educ* OR mang* OR
Frontotemporal dementia OR method* OR approach* OR
Huntington’s Disease, (Mixed OR strategy*

Vascular) N2 dementia OR

Parkinson’s Disease

*All possible endings of this word were included in the search.

Inclusion and Exclusion Criteria

Papers were screened for eligibility by SW, the lead author. To be included, items needed to
report empirical studies that involved people with dementia with any type of dementia of
any severity. Studies also needed to involve non-pharmacological psychosocial interventions
that addressed resilience or where this was named as an outcome measure. Interventions
were defined as any physical, cognitive, or social activities that aimed to maintain or improve
“functioning, interpersonal relationships and well-being in people with dementia” (26). All
comparators to the interventions were included: treatment as usual, no treatment control,
comparison with other interventions, usual treatment/care as were all design methods.
Studies were excluded if they involved non-psychological interpretations of resilience, such
as resilience in relation to the physical health or the geographical environment, and if they
involved people with mild cognitive impairment or involved pharmacological interventions.
They were also excluded if the studies used proxy terms for resilience such as self-efficacy,
sense of coherence, hardiness, or quality of life. This ensured that the review focused on
interventions which explicitly aimed to foster resilience.

Data Extraction and Quality Assessment

Data from the selected papers were extracted systematically, by SW, using an extraction form
relevant to the research objectives. This form captured the key features of the included
studies (Table 2). As critical appraisal of studies has been strongly recommended when
performing narrative reviews (33-35), the methodological strengths and limitations of the
studies were assessed independently by two reviewers (SW, AT) using the Critical Appraisal
Skills Programme (CASP-uk.net) qualitative checklist. The CASP checklist is a widely used tool
for qualitative evidence synthesis and is recommended by World Health Organisation
guidelines (36). No study was excluded as a result of this quality assessment.

3.1.4. Review Findings

The PRISMA diagram in Figure 3.1. below summarises the selection and screening process
(37). The initial search identified 6,977 items. After removing duplicates, the abstract and
titles of 6,749 items were screened according to the inclusion and exclusion criteria. Three
additional papers were identified through hand searching the reference lists of relevant
studies. This resulted in 53 studies being retained for full-text review, against the inclusion
criteria. The final review included six papers that reported five interventions (27-32). An
overview of the studies and the interventions is provided below. Enough detail is provided in
this overview to enable readers to make sense of studies’ context and findings (33), as has
been strongly recommended in narrative literature reviews (34, 35). Following the overview,
this review then focuses on how the concept of resilience was defined and operationalised
within the included studies. After this, the findings of the studies are interpreted in relation
to the resilience framework (9).
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Figure 3.1. PRISMA flow diagram describing the identification, screening, eligibility, and
inclusion criteria of the studies identified under the scope of this review.
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3.1.4.1. Overview of the Studies and the Interventions for Resilience
Dementia Advisors and Peer Support Network Services

Clarke et al. (27, 28) conducted a study which evaluated a national programme in the UK that
aimed to compare the influence of dementia advisers (DA’s) and peer support network (PSN)
services on the well-being and resilience of people with dementia and their family carers,
living in a community setting. The DA’s provided information and an ongoing point of contact
for service users. They aimed to provide information about dementia and signpost other
services, such as social groups, legal or financial supports. The PSN provided emotional and
social support to people with dementia and carers through Alzheimer Society support groups
and dementia cafes. Both DA’s and PSN facilitators were lay health workers, and many were
volunteers (28). At the time of the Clarke et al.’s evaluation, the interventions had been
operating for 10 years at 40 demonstrations sites.

Clarke et al. used a mixed methods design which emphasised qualitative methodology (28).
An organisational survey was conducted along with case studies of some demonstration sites
(n = 8). People with dementia were interviewed, at their convenience, alone or with their
family carers 1-3 times. These semi-structured interviews lasted up to 2 hours. At the time
of interview, quantitative questionnaires were also administered. These included the adult
social care outcomes toolkit (ASCOT) (38) which collected data on unmet needs and the
DEMQoL(39), that recorded health related quality of life. In addition, staff and stakeholders
(n = 82) were interviewed.
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Participants were recruited through key staff working at the chosen demonstration sites and
a sampling matrix was used to select a range of staff and stakeholders who had accessed the
services. Participants included family carers (n = 54) and people with dementia (n = 47), the
majority of whom were aged 65-85 years and had early stage (mild) dementia. The
guantitative data were analysed using SPSS, to ascertain statistical representation of
frequency and modal responses for each respondent and all people with dementia as a
group. All the interview data was uploaded into NVIVO and descriptive content analysis was
conducted on 25 of the interview transcripts from which the research team developed a
coding framework which was used to analyse the remaining data into themes.

Clarke et al. identified three themes: addressing the needs of individual and communities;
promoting choice, control and independence; and getting a life back. The findings included
in the first theme revealed that both interventions operated through identifying and
responding to the needs of their users. The DA and PSN were informed and shaped by the
needs and expressed desires of the people with dementia and their carers. The carers wished
to remain well and both the carer and person with dementia wished that the stigma
surrounding dementia could be reduced. The data also revealed that the PSN and DA’s
responded to the needs of the people with dementia by providing a wider range of services
than those offered by traditional providers, including for example, gardening clubs and music
groups. Also, the PSN and DA facilitators raised awareness about dementia with the wider
public through providing training and information. This was illustrated by a carer who said:

‘I think people need a lot more training on it [dementia], because it’s something that is not
to be frightened of.” (Beth, daughter of couple who had accessed DA service) [(28), p. 389].

The second theme, incorporated findings concerning how the services promoted
independence, through providing information directly and through signposting access to
further support. As one care partner stated:

‘It [the PSN] allows him to feel independent, and it allows me to be myself, or more myself.’
(Nancy, care partner from PSN site) [(28),p. 390].

The third theme illustrated how the PSN and DA service users considered that they had been
enabled to establish a new, improved life with dementia. Self-esteem and self-worth were
increased, and participants commented that they had been able to replace the social life and
activities that they had lost due to dementia. One participant said:

‘It’s [the PSN] been the best thing that’s happened to me for a few years now. I've been going
to an art class for Alzheimer’s and meeting people. It's fantastic because we can all talk to
each other.’ (Lillian, person with dementia who had accessed PSN site) [(28), p. 391].

Visual Arts Enrichment Activities

The second study included in this review was conducted between 2013 and 2017 in the UK
(29). This study aimed to evaluate the impact of visual arts enrichment activities (VAEA) on
opportunities for the resilience of people with dementia. This study was part of a wider mixed
methods study on dementia and imagination (30) that prioritised qualitative methodology.
Papers reporting on the wider study were excluded from this review because they did not
focus on resilience.

During the VAEA intervention, experienced participatory artists who had received training in
dementia, used a person-centred approach to organise activities around the interests,
abilities and energy of people with dementia (n=48), aged 70-99 years, living in care homes
(n =4). The Clinical Dementia Rating scale (40) was used to rate the severity of participants’
dementia. This found that the participants’ dementia was borderline normal (n = 6), mild (n
= 18), moderate (n = 8) and severe (n = 16).
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The VAEA sessions lasted 2 hours and were held weekly, for 3 months. The VAEA aimed to
engage the senses of the participants in activities that could be, for example, individual
collage painting or collective, film making, sculpture, or poetry. Participants also visited a
contemporary arts centre and a celebratory event was held that included their family and
carers. Data was captured at 3 time points: baseline, when the activity sessions finished and
3 months after their cessation. Data was collected from people with dementia (n = 3) and
family carers (n = 3) who were interviewed separately and the participatory artists (n = 2)
who completed structured notes after each session. In addition, sessions were videoed, and
recordings were observed to verify the study’s findings. The data was analysed in NVIVO,
where multiple readings were used to identify emergent codes which were collated into
themes.

This study found that the resilience of people with moderate and advanced dementia can be
supported through VAEA. Newman et al. (29) found that VAEA provided a platform which
facilitated creative expression; increased communication and self-esteem and that the
intervention enhanced the relationships between participants with dementia, their carers
and relatives. For example, collectively creating a poem relied upon participants expressing
their emotional responses to their individual memories, of being at the sea. The first four
lines of this poem were:

The Cruel Sea

The beautiful sea goddess

Godiva Pearl

Beautiful ruffles

The ripples [Poem Created by participants, (29), p. 8]

Creating the poem was facilitated by participants being of similar age and possessing
compatible attitudes. Newman et al. (29) argue that in order to produce this adaptive
response, participants drew on both personal and collective resources. These resources were
cognitive, emotional, imaginative, and aspects of their social selves, including being able to
perceive and interpret the thoughts and feelings of others in the group.

Participants were more resilient during the activity than they would have been without it.
Newman et al. (29) describes how one person with dementia who was usually solitary and
uncommunicative, was poised and passionate when painting. And, as a result of group
singing, her interactions with others were observed to increase and be more socially
engaging. Newman et al. (29) suggested that the VAEA increased her selfhood and therefore
supported her resilience. A carer reported:

‘It really did feel quite different to me all of the activities were bringing everybody together.
...She was really connecting with other people in the group as well. Her whole body language
seemed to be different.” [Care home Director, (29), p. 11].

Self-esteem of participants was also increased, through participants’ mastery of the activity
and their success being praised by other people. However, self-esteem could also be
undermined if a person was not able to accomplish the task or participate within the group
and if the person’s attention was drawn to their lack of ability and they became frustrated.
Yet, when this occurred, participants demonstrated their ability to adapt because they still
found the sessions enjoyable and wanted to participate in them. One man was able to
participate, despite his communication difficulties, because he had developed a good
relationship with the facilitators. It was argued that his resilience was supported through the
social context of the VAEA.
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Researchers also found that VAEA supported resilience through promoting personhood.
VAEA enabled people to attain their potential without being inhibited by the assumptions
other people made about their capabilities. In addition, VAEA increased the knowledge of
carers and family members about the capabilities of people with dementia. One care home
director said:

‘I loved hearing people read and was surprised how confident the readers were. | suppose
I’d underestimated how capable people with dementia are and had assumed they would find
this difficult. You underestimate people don’t you, you think ‘Oh they’re not going to do that’.
[Care home director, (29), p. 13].

Improving the knowledge of significant others of the individuals’ personhood meant VAEA
had the potential to increase resilience in a sustained way in future interactions. This
potential was also increased through VAEA giving residents, carers and relatives, an
opportunity to celebrate and enjoy the activities together, in an atmosphere of positive equal
relationships:

‘It just felt like any social occasion/party-friends enjoying themselves, no distinction between
those who were experiencing dementia and carers, family and friends.’ [Care home director,
(29), p. 13].

Memory Makers

The fourth intervention, “Memory Makers,” started in the USA in 2012 and was investigated
in a study that aimed to explore its impact on resilience, using an observational descriptive
study design (31, 32). This community-based intervention recruited people with dementia
from memory clinics, medical practices and the Alzheimer’s Association. To participate,
people with dementia needed to be: in the early stage of their disease; aware of their
diagnosis; able to discuss their feelings and experiences about dementia; have no
behavioural psychiatric medical difficulties that would cause them to disrupt the group; have
transport to the group and a care partner who was able to attend the majority of sessions.
Participants included people with dementia (n = 35), aged 56-93 and family carers (n = 35).

“Memory Makers” provided structured education about dementia and psychosocial support
in a group setting for people with dementia and their family carers. The groups were
facilitated by master’s educated social workers (two per group) who were trained with
information from the Alzheimer’s Association early stage group facilitators manual. Memory
Maker sessions lasted 3 hours and were conducted weekly for 8 weeks. During each session,
people with dementia and carers (n = 12 dyads) were separated into two groups for 75
minutes, where they discussed different topics related to living with dementia. After this
time, the groups joined. On the final session, the participants wrote a communal poem about
their group bonding which aimed to capture the spirit of their resilience.

Data for the study was collected from consecutive groups (n = 4), at the end of each group of
sessions, via an emailed online evaluation survey. This recorded perceived outcomes
anecdotally. This study’s findings, which will be described after the fifth intervention is
introduced, were also derived from the facilitators’ observations. Details as to how data
analysis was conducted is not provided by the authors.

Early-Stage and Beyond Community Activities

The fifth intervention was the Early-Stage and Beyond Community Activities (ESBCA) (31).
This involved a range of activities (see Table 2) for people with dementia and family carers
who were graduates from the Memory Maker program. ESBCA aimed to build resilience by
developing community support. ESBCA was facilitated by trained social workers (31). Data
was collected from family units (n = 1,799), that included people with dementia (n = 166),
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aged 49-93 years, and family carers (n = 178). The authors do not provide details as to how
data was collected or analysed.

The impact on resilience of the Memory Makers programme (32) and the ESBCA (31) will now
be discussed together because the interventions involved similar participants and the
findings of their investigations concur with one another. Matchar et al. (31) describes themes
that were derived separately from people with dementia and their family carers. Here
however, in keeping with the aims of this review only the themes identified for people with
dementia will be reported. The eight themes identified were: acceptance; disclosure;
significant others; sense of purpose; faith; routines, familiar environments, and memory aids;
showing up/the value of a support group. The theme of acceptance relates to evidence in
which participants described that they were resigned to having dementia, living with
limitations and that they accepted this with a determination to make the best of life. One
gentleman with dementia said:

‘There’s no changing it [having dementia). I’'m just rolling with it. . . ..I want to find some
strategy to best function. . .’ [Person with dementia, (31), p. 273].

Participants also identified that disclosure to others about their dementia was important to
them as a source of support. This allowed them to continue with activities that they enjoyed.
For example, one lady continued playing golf as her friends kept score for her. The second
theme recognised that the support of significant others was crucial to people with dementia.
Participants also highlighted the importance of having a sense of purpose and taking
opportunities to stay engaged and socially active. Several participants adapted their activities
to accommodate the dementia. Sometimes adaptation to continue activities occurred
facilitated by friendships developed through Memory Makers. This happened when one
person who could no longer drive was facilitated to continue with voluntary work, delivering
donated food, because a Memory Maker friend, who also had dementia, drove them.

The theme, routines, familiar environments, and memory aids revealed the ways in which
participants benefitted from sharing strategies with one another. Doing so increased their
knowledge and independence about managing daily life with dementia. Such strategies
included keeping objects in the same place, keeping to the same routine including using the
same shops or recreational facilities. The final theme clearly illustrated the beneficial impact
of the Memory Makers group. Members valued attending the group. One person said it gave
her “renewed meaning” in life [Person with dementia, Matchar et al. (31), p. 274]. Matchar
et al. (31, 32) also reported that participants thoroughly enjoyed the “bubbly ambience” of
Memory Maker, and ESBCA which were filled with fun, humour and laughter. One participant
said:

‘It's like a party. . . .Everyone’s laughing, and everyone is happy’ [Participant with Dementia,
(31), p. 274].

The atmosphere of the groups meant that participants could relax, be themselves, focus on
their strengths rather than losses (32), in an environment which was free from stigma and
one in which they felt safe to make mistakes (32). In the activities offered by both these
interventions, participants were treated with “acceptance, kindness, and respect” and the
study authors argue that this helped participants to build and maintain their resilience (31).
One participant illustrated these findings saying:

‘Everyone in the group ‘got it’ and that was a very liberating experience. . . ... | felt less like
complaining and more inclined towards positive planning and living one day at a time’
[Person with dementia, (32), p. 174].
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Being a member of the group provided participants with a sense of belonging. One
participant said they had gained a new family, and this empowered them as individuals. The
power of the group and the bonds created within them was captured in a poem that
participants created:

‘You are not alone.
| felt the group was a life saver.
It brought a life, empowering us all’ [(32), p. 173].

Key features of the studies and interventions are summarised in Table 2.Having provided an
overview description of the studies, this paper now focuses on how the concept of resilience
was defined and operationalised during the investigations.
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Table 3.2. Key Features of the Studies

Carers.

Sessions Videoed

Facilitator
Structured notes.

n=16 3 severe,

care staff,
family (n=37)

Study ID Aim Intervention Intervention Context Study Design Study Results Conclusion
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{Clarke et To compare 1.DA 1. Signpost to Community Mixed Methods People with Themes Public health models
al., 2013, the influence other services and dementia of healthcare
2018) of DAand PSN | 2:PSN ongoing support. | Ongoing Qualitative semi- | (1=47) Early -Addressing the provision. Should be
UK services to People with " struct.ured Dementia, r‘ecie.ddef Thed used to promote
identify ways dementia and Lay Healt Interweyvs family carers Individual an resilience.
they - Worker Thematic (n=54), staff community -
. Carers/Families analysis Promoting
contribute to 2. Psychosocial and !
weI'I'—being and | Lay Health S;Jpport in Well-being and stakeholders independence.
resilience of Workers Alzheimer Society QoL surveys (n=82). -Control and choice.
people with .
. support groups using ASCOT and ) )
?aenr::i/nz;ar:':d and dementia DEMQoL. -Getting a life back.
cafes. Statistically
analysed.
(Newman To evaluate Visual arts Creative Care Home Mixed Methods, People with Supported resilience | Resilience can be
etal.,, the impact of enrichment individual and (only Qualitative dementia through creative supported by visual
2018; visual arts activities people collective Weekly, 2 data focused on (n=48) in care expression, arts enrichment
Windle et | enrichment with dementia. activities hours for 3 resilience) homes (n=4) increased activities. The
al., 2016) activities on months Interviews aged 70 to 99, communication, concept of
opportunities | Artists trained baseline, post CDR scale — improved self- respondent habitus
UK for resilience. | @bout dementia intervention, and | n=6 was 0.5 esteem and may be useful.
3 months follow questionable; relationships with
up with People n=18 1 mild; significant others.
with dementia, n=8 2
relatives and moderate;
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trained by
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Stage Group
Facilitators
Manual.
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humour, living the
best lives they
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caring.
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3.1.4.2. Definition and operationalisation of resilience

To address the aims of this review to fully examine and integrate the findings of the studies
it is important to establish how resilience was defined and operationalised. This is because
historically resilience has been defined in different ways (8). Newman et al. (29) and Matchar
et al. (31, 32) state that they defined resilience as a dynamic process that encompasses
positive adaptation in the presence of adversity. Although a definition of resilience is not
expressly stated by Clarke et al. (28), the study’s design supports the supposition that
resilience was defined as a process. This is because resilience is reported to be an outcome
of the DA and PSN interventions, and yet quantitative outcome measures of well-being and
quality of life are used in the study, rather than scales that aim to measure the psychological
capacity for resilience.

The studies identified in this review were informed by different research paradigms and
theoretical backgrounds including, social constructivism and social disability (28); the
ecological theory of human development and the ecological framework of resilience (29);
and the social context perspective (31, 32). Newman et al. (29) explicitly stated that the
ecological view of resilience underpins their investigation, but all the studies included in this
review appear to endorse the view that the resilience of people with dementia is impacted
by resources that are accessed at individual, social and community level (8). This supposition
is supported because the interventions target both people with dementia and their family
carers and the wider community.

Because resilience has been operationalised in this way it is appropriate to apply the
resilience framework (9) to the studies’ findings to facilitate a more in depth examination as
to how the interventions impacted the resilience of people with dementia. This is relevant
because resilience can potentially be supported through: reducing the adversity and via
improving the provision or access to resources. In applying the framework in this review,
community level resources that support resilience are defined as being people in direct
contact with people with dementia (significant others) and societal level resources are
defined as referring to people outside immediate contact with individual service users.

The results of applying the framework to the included studies are discussed below and
summarised in Table 3.

3.1.4.3. The impact of the five interventions on the resilience of people with dementia

DA and PSN Services (27, 28)

The DA and PSN services supported resilience by helping to identify the adversity and needs
of people with dementia. This included identifying participants’ needs and desires to have a
wide range of activities to help them stay well. The adversity experienced by individuals
through the stigma of dementia was also combated through DA facilitators providing
education to groups of people (other than the participants) about dementia and the needs
of people with dementia.

The interventions enabled access to resources that occurred at individual, community and
societal levels. Individual resources included the activities that were applicable to people’s
individual strengths, needs and desires. Indeed, access to these was supported through the
participants’ increased independence and sense of control. One participant referred to how
the services empowered her to make choices with her partner:

‘It gave us the confidence to move in the directions we wanted to move in’ (Jilly, care partner
who had accessed DA service) [(27),p. 392].
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At community level, the interventions impacted the resilience of the people with dementia
through providing support to their carer and through providing participants with access to
social peer support. Lillian, a participant with dementia said of the PNS:

‘It’s fantastic because we can all talk to each other’ [(27), p. 391].

Having access to resources appeared to impact the outcomes of resilience. The theme,
“getting a life back” speaks to participants having achieved a “new normal” and improved
quality of life. One of the participants said:

‘We’ve sort of got back some normality now. He’s got quite a week of things happening most
days.’ (Carer) [(27), p. 391].

Memory Maker and ESBCA (31, 32)

The Memory Maker and ESBCA, did not use a specific tool to identify the needs of the people
with dementia as part of the investigation. Never-the-less, it can be extrapolated from the
study’s data, that participants were experiencing adversity particularly regarding social
isolation as a result of the dementia and stigma.

The interventions provided participants with time with others who shared their experiences
as people with dementia and family carers. Having time to bond as a group was a resource
for individuals and the community through which resilience could be supported and
sustained (31).

The outcomes of these interventions for resilience, were improved communication between
people with dementia and care partner dyads (32), increased capacity for empowerment,
independence, and positivity going forward into the future. The data also suggested a more
global outcome, that group membership helped move individuals toward a more normal life
with dementia, which included being themselves and having a social life with friendships that
reduced social isolation. In this regard, their lives with dementia were normalised and the
dementia was reframed as being part of their lives. The findings further revealed that
participants had more confidence to disclose their dementia to other people (31). This
suggests that not only do these outcomes have the potential to be sustained within this
community of participants, but outcomes could potentially develop as a result of individuals
seeking and benefiting from the support of others outside this immediate peer group
community. However, evidence that this occurred is not provided by Matchar et al. (31, 32).

VAEA (29)

In terms of reducing adversities, the VAEA intervention highlighted that participants had
cognitive and communication difficulties, that were more severe than those experienced by
participants in the other studies. The severity of difficulties was variable both in and between
individuals (29). Newman et al. (29) also identified that the beliefs and actions of carers and
relatives, regarding the person with dementia’s capabilities, impacted how adversity was
experienced by people with dementia. Newman et al. (29) found that seeing people with
dementia involved in VAEA increased their awareness. This could potentially change the
behaviour of carers and relatives resulting in them acting in way that supported resilience
and did not cause excessive disability. However, no evidence of this change was reported by
the study.

In contrast to the other studies, Newman et al. (29) argue that participating in the VAEA
increased access to resources but these resources could not be separated into distinct
individual and community categories. Instead, resources were used in a complex interplay
which was enabled by VAEA. VAEA had no visible impact on resilience through wider societal
issues but the impact was through individual, and community issues as described above.
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VAEA resulted in people doing better than would otherwise be expected and this can be
regarded as an outcome of resilience, during the intervention. In addition, their
communication and interaction with others increased in quality and their self-esteem
improved.

The findings of this review are now discussed in relation to the wider literature and then
recommendations for future research are proposed.
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Table 3.3. The impact of interventions applied to the Resilience Process (Windle 2011) and Framework (Windle & Bennett, 2012)

Adversity

Resources

Outcomes for Individuals diagnosed

Individual

-Provided resources relevant strengths and desires of individuals. e.g.
people wanted to keep well, wide range of services and purposeful
activities

-Increase Qol, independence.

-Achieved a ‘new normal’ living with dementia.

Excessive Disability

PSN and DA -Supported access to resources, through empowering participation,
Services choice, independence, control. -Recommenced social life and purposeful activities.
Identified and address a
(Clarke et wide range of needs. Community
al.,2013,
2018) -Social contact with peers. -Improved self-esteem, self-worth, improved self-
-Supported significant others. identity,
Societal -confidence to disclose dementia to others.
Education for others in society and advocated on behalf of people with
dementia.
Individual
Memory -Access to information about successfully living with dementia -Improved independence, positivity, communication.
Maker and
ESBCA Community - Adapted purposeful activities.
Identified Stigma
(Matcher et -Opportunities to support and receive support from others. -Empowered to seek further help through disclosure.
al., 2014, Reduced Social Isolation
2018) -Social contact with peers. -Reframed dementia normalising existence.
-Opportunities for social life and environment without stigma.
Variable cognitive and Did better than expected.
VAEA communication -Access to group and individual creative activities
(Newman et difficulties. -Access to context which supports personhood. Increased communication, self- esteem
al., 2018) Stigma -Access to and use of interplay of individual and social resources.

Improved relationships with others.
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3.1.5. Discussion

The studies reported the perceptions and experiences of people with dementia and the
findings reveal that the interventions were well-received by participants who engaged with
them voluntarily. Many people with dementia reported the interventions to be beneficial
and their views concurred with the observations and opinions of significant others (27, 28,
31, 32). Newman et al. (29) reported the experiences of people with dementia using the
intervention as being beneficial to their resilience but did so using the observations and
verbal reports of significant others, rather than directly from people with dementia. This
raises questions about the challenges involved in assessing the resilience of people with
moderate and advanced dementia. As dementia progresses it is important to find ways to
accurately capture the perspectives of people with dementia about their resilience. Not to
do so is potentially problematic because the perspectives of people with dementia and carers
can differ regarding perceptions of quality of life (41) and what makes activities meaningful
(42).

One of the benefits of the interventions, was that they empowered people with dementia to
disclose their diagnosis to other people (27, 28, 32). Disclosure of dementia diagnosis to
friends and family is beneficial (43) and it is logical that informing significant others may be a
gateway to the person gaining support from significant others. This finding was less pertinent
in the study population living in residential care, but it is notable that involvement with VAEA
also improved communication with other people (29). The latter could improve the
possibility of compensatory support which may increase the resilience of people with
dementia (4).

It is noticeable that only the study reporting VAEA described any weakness or disadvantages
to the interventions. VAEA was reported as enjoyable despite some people with dementia
experiencing frustration if they were unable to master certain activities.

The results of this review reveal that most studies to date have focused on people with
dementia who are “doing okay” (44). Participants with dementia who were recruited for
Memory Makers and ESBCA were relatively well-supported, and those accessing PSN and DA
services had the capacity to reach out to the services and engage with them. Although
participants involved with VAEA all had significant vulnerabilities, only people without severe
communication difficulties were involved in the study. Clarke et al. (28) acknowledges that
not accessing people with dementia who did not use the service, was a limitation of their
investigation. In addition, except for some participants, involved with VAEA, most
participants had early stage dementia. Therefore, the findings of the community-based
studies reflect the impact of the interventions on the resilience of people with dementia who
have a relatively high ability to access and use resources to support their resilience. This is a
situation common to other studies conducted regarding resilience in people with dementia
where participants were deemed to be “doing okay” (15, 44), living with people who were
supportive and willing to participate in research (22, 45, 46), had contact with support groups
(16, 47, 48), and were in receipt of support services (19). However, Harris (44) investigated
the resilience of people with dementia including some who were not “doing okay” (n = 5).
Therefore, it is possible to examine the resilience of people with dementia who are adapting
less well to the challenges of living with dementia. Accessing and recruiting participants who
are in the most need can be challenging (49). It may take more time to convince gatekeepers
that such individuals would be able to participate and to gain participants’ consent (50). It
may also be challenging to convince funders that recruitment time and study duration in the
context of dementia research may need to be extended to facilitate the inclusion of
individuals who are in most need.
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This review identified that a small number of studies have examined interventions that aimed
to support the resilience of people with dementia, who live in both community and
residential care settings. The studies were undertaken within the last decade and three of
the papers reporting their evaluations were published in 2018. This suggests that the
investigation of interventions to support resilience in dementia is a relatively recent and
developing field of research and practice. This novelty is reflected in the research designs
used to evaluate the interventions. The assessment of the studies methodological strengths
and weaknesses during this review found that all the studies produced valuable results in
terms of their contribution to knowledge and regarding the aims of this review. However,
only Clarke et al. (27, 28) and Newman et al. (29, 30) rated highly in terms of methodological
quality. This result was obtained by the two reviewers whose independent assessments,
which initially revealed a high degree of consensus, achieved full consensus through
discussion.

The research designs of all the studies do not seek to measure change in well-being but
instead seek to describe how the services were used and experienced by people with
dementia and to identify what stakeholders perceived their impact to be. Matchar et al. (31,
32) and Newman et al. (29) focused on describing details of the perceived process and
outcomes of the interventions. Their investigations infer that outcomes are as a result of the
interventions, and there was no attempt to isolate variables and measure change. Newman
et al. (29) did obtain data at multiple time points in relation to participation in VAEA, including
data obtained 3 months after the intervention, but their findings concerning potential
changes in well-being beyond the VAEA sessions were not reported. Without alternative
study designs providing control group comparisons, it is impossible to ascertain effectiveness
and whether participation was beneficial due to the components of each intervention per
say, or due to them being offered in the absence of another viable activity. Therefore, it
cannot be determined to what degree the social component of the group interventions were
important. Never-the-less, it should be noted that the varied interventions examined here all
supported resilience through socially related characteristics namely, their positive impact on
stigma, social contact, and social support.

The stigma associated with dementia was highlighted as an adversity in that it contributed to
excessive disability (29) and social isolation (28, 31, 32). This concurs with findings elsewhere,
that the actions of other people in applying negative stereotypes increase the difficulties of
living with dementia (43). It is therefore significant that the interventions reduced these
adversities through providing stigma free, psychosocially safe platforms (29) in which people
were free from the fear of potential embarrassment (43, 51).

Social contact and support from other people are also important for resilience (5, 15, 22), as
is the quality of the relationships that people with dementia have with other people (52). It
appears that the quality of relationships within all the group interventions were improved
because they involved people who shared the experience of living with dementia. The
interventions provided the opportunity for participants to interact and belong to a peer
group and this was hugely valued by participants (28, 29, 31, 32). Belonging to a peer group
is known to positively impact resilience in dementia (16, 19, 53) by empowering people,
providing opportunities to share practical information strategies to increase their repertoire
of adaptive coping strategies (54) and enhancing positivity, which is important for resilience
(15, 55).

The quality of relationships between people with dementia and the interventions’ facilitators
were also important to the success of the interventions. It is notable that all the interventions
involved facilitators who played key roles conducting and creating both the content of the
interventions and their processes. The artists created the VAEA intervention, enabled
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participation and ameliorated the impact on self-esteem for individuals who were not able
to master the activity (29). The lay health advisors of the DA intervention had ongoing in-
depth interactions with service users throughout their journeys with dementia and they
shaped the service in response to needs (27, 28). In order to be effective, these facilitators
had direct personal knowledge of dementia and intimate knowledge of communities (27) and
had training in dementia care as social workers (31) or as researchers (29). This reveals that
successful resilience building interventions requires skilled facilitation. In addition, as
dementia progresses the way facilitators facilitate interventions is likely to differ and require
additional skills.

The interventions also impact resilience through being supportive of the personhood (56) of
individuals with dementia, by providing them with meaningful activities (29, 31). Meaningful
activities are likely to contribute to the increased self-worth and self-esteem that resulted
from the interventions (27-29). Indeed, the activities may support resilience through
providing a sense of continuity in identity (55, 57) which can be balanced against the changing
perceptions of identity that occur due to the dementia. Successfully managing this balance is
important for resilience in dementia (53, 58). The proposition that the interventions may
support this important “task” of resilience in dementia is supported by participants in the
studies who said the interventions helped them adjust to dementia, to reframe and
normalise living with the condition (27, 31, 32).

Another characteristic of the interventions is that they were strength-based in that they built
upon the assets and resources that people with dementia already possessed. The
interventions required participants to have and use personal and social skills in order to
participate. For example, the group interventions required communication and cooperation
skills and when participating in the VAEA interventions, participants used aspects of their
personal and shared cultural, previous and present identities (29). This implies that people
with dementia did not just receive the interventions, but they contributed of themselves, to
the intervention and to other group members. Indeed, because their participation involved
reciprocity, questions can be raised as to how the positive impact on the resilience of
individuals might be increased through the interventions providing opportunities to
contribute to communal resilience. People with dementia want to give support to others and
contribute (16, 59, 60) and doing so provides them with opportunities for increased self-
worth through reinforcing positive self-identity (43). It appears that when the interventions
impacted as resources to support resilience, the lines between individual and community
resources are blurred regarding reciprocity. Lines between these resource categories were
also blurred because two out of three interventions aimed to support the resilience of both
people with dementia and family carers. Indeed, carers can be regarded as a community
support for people with dementia and family carers with greater well-being may have greater
capacity to support the resilience of the people with dementia.

It is also noteworthy that Newman et al. (29) identified there was interplay between
individual and community resources during VAEA.

The findings of the review revealed that resilience can be fostered “in the moment” during
an intervention and/or sustained after the intervention has finished. “In the moment”
increased adaptation was highlighted during VAEA, whereas the community-based
interventions placed greater emphasis on supporting resilience with the goal of attaining
sustainable outcomes (31), through increased independence and ongoing well-being (27,
28). However, fostering of resilience “in the moment” was implied during all the
interventions through the reports of humour, joy, and release reported by participants.
These positive emotions equate to what have been described as “good moments” (61) of
happiness. It appears logical that interventions that create opportunities for small moments
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of happiness are likely to increase positivity and hope which are very important for resilience
in people with dementia (16, 19, 21).

The studies in this review provide some evidence that the effects of interventions on
resilience can be sustained. Some people with dementia reported and recalled the effects of
the interventions when data was obtained (27, 28) and after they had occurred (32) and
effects of ESBCA were on-going (31). On-going sustained effect was not highlighted in the
findings of VAEA, but the potential for this exists if carers were to act differently due to
improvements in relationships and increased awareness concerning the capabilities of
people with dementia. Potential for sustained effect on resilience also exists regarding the
other interventions due to their empowerment effects and the potential for increased
support from other people due to disclosure.

3.1.5.1. Implications for Future Research

Applying the resilience process (8) and framework (9) to the interventions discussed in this
review, facilitated in depth understanding as to how these interventions impacted resilience
of people with dementia. Therefore, it would be useful for future research to include a
resilience perspective using the framework. Doing so would be particularly beneficial to
investigations concerning interventions that aim to support people with dementia in any
purposeful activity. This is because purposeful activity, chosen by a person (57, 62) and
compatible with their tacit norms (63), is important to the resilience of people with dementia
(48, 55, 57, 63, 64). For example, spirituality can be an important resource for the resilience
of many people with dementia (5, 19, 48, 51, 59, 65—67). But to date interventions targeting
spirituality have not, to our knowledge, focused on resilience even through spirituality based
interventions have been found to impact wellbeing (68—70). Applying the resilience process
when examining such interventions may increase understanding of how they impact well-
being.

This review also found that although supporting resilience was beneficial to people with
dementia, only a limited number of interventions have been developed and these have been
assessed predominantly with people in early dementia in community settings who are
currently “doing okay.” Future research should focus on interventions that have the potential
to support resilience through facilitating communication opportunities for people with more
advanced dementia to interact with other people (58, 71, 72). Indeed, touchscreen
technology has been found to enhance personhood of people with dementia (73) and robotic
technologies can positively impact quality of life (74, 75) and improve mood (76). The
potential of these interventions to support resilience could be investigated. Indeed, focusing
on people with moderate dementia and those not “doing okay” might reveal the need to
target different areas and develop different strategies to support their resilience.

This review highlights gaps in current knowledge concerning how interventions support the
resilience of people with dementia and their carers differently, similarly, and jointly. This
warrants further investigation, as joint interventions may not suit all dyads and could even
harm the resilience of either party. Furthermore, if it is found that the resilience of people
with dementia can be enhanced by interventions that also support family carers, then the
potential for interventions that jointly target the resilience of people with dementia and
professional carers should be investigated in residential care settings.

The findings of this review suggest that resilience can be supported “in the moment” and/or
sustained after interventions. This suggests that resilience in relation to time needs further
examination. Further investigation is also warranted concerning the interplay between
individual and community resources(29), particularly regarding reciprocity and how
reciprocity can be used in interventions to support resilience in people with dementia.
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It is difficult to assess the impact of interventions that occur in clinical environments (77),
particularly when investigating them in the context of dementia, which is a progressive
disease and where the symptoms of the disease and the adversity caused vary within and
between individuals (29). Therefore, in order to potentially influence policy and practice,
future research ideally needs to use methodologies that elucidate changes that occur both
during and as a result of interventions. Furthermore, tools such as Dementia Care Mapping
(78) and the Observational Measurement of Engagement (79), may be needed to accurately
capture behavioural responses to stimuli and measure changes in resilience. In addition,
because the resilience of individuals is impacted by significant others, it is important that
future investigations examine the social context into which interventions are introduced and
their impact on resilience in the light of this.

3.1.5.2 Limitations

This review has limitations and its findings should be considered in the light of these. The
search was limited to items published in English and in order to focus on resilience, it
excluded proxy terms for resilience. Therefore, intervention investigations reported in
different languages and those that explored alternative well-being outcomes, which may
have impacted resilience, were omitted. In addition, the search process and data extraction
were conducted by one reviewer therefore some relevant articles might have been
erroneously excluded. However, the review utilised a theoretically informed systematic
approach and the included studies were subjected to in-depth analysis applying resilience
theoretical constructs.

3.1.6. Summary

This review used a systematic approach to identify and examine research that investigated
psychosocial interventions that aimed to support the resilience of people with dementia. The
findings revealed a variety of interventions conducted in both residential care and
community living settings. The interventions were found to impact all the components of the
resilience process (8) and sometimes there was interplay between the individual and social
resource components of resilience. The findings reveal that interventions can support
resilience, both during and after the intervention sessions, although evidence of their
effectiveness is limited because studies are descriptive and do not measure change. This
review found there is a need for further research in this developing field. However,
interventions that successfully build resilience in people with dementia need skilled
facilitators to ensure that they are supportive of personhood and that they enable reciprocal
social interactions to occur. It is also important that interventions are provided within a
stigma free context.
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3. 2. Chapter Three. Summary and Segue

Chapter three reported a narrative review that applied resilience theory to examine and
synthesise the findings of psychosocial interventions that aimed to support the resilience of
people with dementia. The findings of the review informed the work of this thesis by
identifying how resilience had been applied in previous research and the key components of
existing psychosocial interventions designed to promote resilience. The review found that
the resilience of people with dementia can be supported by increasing access to beneficial
resources and reducing the impact of adversity, including stigma and excessive disability.
Furthermore, a detailed examination of resilience was achieved by defining resilience as a
process and applying the resilience framework to the examination of these studies. The
review also revealed a gap in the literature and the need for further psychosocial
interventions to support the resilience of people with dementia who are arguably in most
need and relatively unable to access existing services, including people with more advanced
dementia.

The findings of this second review informed the design of MARIQ’s psychosocial intervention
and how the intervention using MARIO was delivered and perceived during the robot’s
empirical evaluation which is reported in the fourth paper in this thesis. This literature review
identified that for MARIO to impact resilience, the robot’s psychosocial intervention needed
to engage its users in purposive activities that supported personhood, by facilitating
communication to produce reciprocal social interactions. MARIO’s applications needed to
enable its user to participate in creative activities that supported identity. This meant that
games, pictures, music, and reminiscence were likely to be important. The review also
identified that facilitators in previous psychosocial interventions for resilience were
important and this finding suggested that facilitators might also play a role in the intervention
involving MARIO.

The findings of both reviews presented in chapters two and three informed how the research
to investigate the potential of social robots to support resilience should be designed. The
reviews revealed that the usage and effect of social robots on resilience would be likely to
involve processes and that both social robots and resilience are impacted by interacting
factors that exist at an individual, community, and societal levels. These findings indicated
that social robots and resilience needed to be investigated in a real-life, rather than simulated
conditions, and using a methodology that could provide an in-depth examination and
acknowledge the complex interplay between multiple factors. Therefore, case study
research (CSR) was one methodology that could be used to explore the potential of social
robots to support resilience.
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CSR can facilitate the in-depth examination of contemporary phenomena in real-life settings
(Yin, 2014) and it is useful to examine processes, interventions, or techniques when they seek
to understand the intentions and implications of actions (Stake, 2006). Furthermore, CSR is
helpful when there is an indistinct boundary between the phenomena that is under
investigation and its surrounding context (Yin, 2014) and when investigating complex
interventions that have several interacting components and where the outcomes of
interventions are unknown (Abma, 2005). Paper three presented in the next chapter
discusses how the optimal case study design was selected and applied to the empirical study
which examined the effect of MARIO on the resilience of people with dementia living in
residential care.

Abma, T. A. (2005) Responsive evaluation in health promotion: its value for ambiguous
contexts. Health Promotion International, 20, 391-397.

Stake, E. (2006) Multiple case study analysis. New York: Guilford Press.

Yin, R. K. (2014) Case study research: Design and methods (Fifth): London, UK: SAGE
Publications Ltd.
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Chapter Four. Paper Three. Methodology.

4.0 Prologue

This chapter presents paper three, the methodology paper within this thesis. The work
presented in this paper advances the development of DESCARTE, a theoretical model that
has been proposed to guide the design and application of case study methodology. The paper
presents a critical appraisal of this theoretical model. It also provides an in-depth analysis
and rationale for how case study methodology was applied to examine the effect of the robot
MARIO on the resilience of people with dementia. The paper provides guidance to future
researchers on the use of DESCARTE and on the design and conduct of case study research
using the best research practice in the context of dementia.

4.1 Paper Three.
Title: Examining the utility of the DESCARTE model for case study research

Authors: Sally Whelan School of Nursing and Midwifery, National University of Ireland,
Galway Ireland.

Dympna Casey School of Nursing and Midwifery, National University of Ireland,
Galway Ireland.

Keywords:
Case study, methodology, healthcare, DESCARTE, research design

4.1.1. Abstract

The DESCARTE model aims to guide healthcare researchers on the design, conduct,
and reporting of case studies. This article critically appraises the utility of the model and
provides an example of its application to a multiple case study that examined the effect of
MARIO, a social robot, on the resilience of people with dementia. The DESCARTE model is
explained, its strengths and the challenges encountered during its application are discussed.
DESCARTE provides a structured framework that promotes quality in case study research by
requiring the researcher to articulate philosophical cohesiveness, ethical considerations,
reflexivity, and the strategies used during data integration and throughout data analysis.
However, the model does not prompt the development of research questions, or methods
to promote rigor and reflexivity throughout the case study. A task list and additional guiding
questions are provided to address these deficits and to improve the utility of the DESCARTE
model.

4.1.2. Introduction

Case studies are intensive, holistic descriptions, and analysis of contemporary
phenomena (Merriam, 1988), within their real-life context (Yin, 2009). Case study research
(CSR) is particularly useful for examining processes and interventions in healthcare settings
(Brogan, 2019). It has been used in gerontological research to investigate resilience in older
adult caregivers (Ewen et al., 2015), aging with mobility impairment (Harrison et al., 2013),
and palliative care delivery (Sussman et al., 2011). Previous reviews have found that
researchers need guidance to design quality case studies (Hyett et al., 2014; Brogan, 2019).
The DESign of CAse Research in healThcarE (DESCARTE) model aims to guide healthcare
researchers on the design, conduct, and reporting of case studies (Carolan, 2016). DESCARTE
particularly aims to provide guidance on the integration of quantitative and qualitative data
in CSR that uses mixed methods. A detailed account of DESCARTE's application to healthcare
research (Zulec, 2019) has not to date been reported, and DESCARTE's development followed
a relatively small rapid review of case studies (n=20) (Carolan, 2016). Therefore, a critical
appraisal of this model is needed to inform future users of the model by describing its
application to research practice, and critically examining its utility.
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This paper critically appraises the utility of DESCARTE. It provides an example of
DESCARTE’s application to the design and conduct of a case study that investigated the effect
of MARIO, a social robot, on the resilience of people with dementia. This study was part of a
wider research project that developed MARIO to increase the social connectedness of people
with dementia (www.mario-project.eu).

Herein, the DESCARTE model will be described and applied to the exemplar case
study the strengths of DESCARTE and the challenges experienced during the model’s
application are discussed and recommendations are made to improve the utility of the
model.

4.1.3. Description of DESCARTE

The DESCARTE model has three stages that are applied in sequence: 1. Situating the
research and the researcher; 2. Determining the components of the case study; 3. Data
analysis, adopting the three stances. Design decisions made during stage one concern all
aspects of the study because stages two and three are embedded in stage one (Figure 1).
Table 1 provides an overview of DESCARTE, summarising the tasks researchers are required
to undertake when applying DESCARTE. Table 1 also lists twelve questions provided by
Carolan (2016) to guide and structure DESCARTE’s application. During stage one, the
researcher uses critical reflection to identify the research paradigm and considers how their
assumptions, preferences, and clinical, educational, or management roles, may potentially
bias the research. The researcher also considers and plans how to address the study's ethical
dimensions.

During DESCARTE’s second stage, the researcher designs the interdependent
components of the CS including the: case in its context, research purpose, and the study’s
conceptual/theoretical framework. The case-purpose dyad is centrally important. Research
questions are derived from this dyad, mediated by the study's conceptual theoretical
framework (Carolan, 2016). Defining the case includes determining if the case is a
phenomenon or an entity, and temporal dimensions of the case context should be
considered to determine if the CS should be longitudinal, retrospective, or cross-sectional
(Carolan 2016). Then, the researcher selects the sampling approach and data collection
methods in relation to the case-purpose dyad and conceptual framework.

In stage three, the researcher concurrently considers three overlapping stances
concerning the data analysis: philosophical, strategic, and integrative. The researcher must
justify how: their positioning of self impacts the analysis, when specific strategies will be
applied, and the timing and purpose of data integration. The model will now be applied to
the exemplar case study using Carolan’s (2016) twelve guiding questions.

4.1.4. Application of DESCARTE
What is my Philosophical Approach?

The constructivist paradigm underpinned the MARIO CS. Constructivism supports the
existence of multiple realities focusing on the production of shared meanings and the
meaning placed on knowledge (Kelly et al., 2018). These characteristics were pertinent
because the resilience of people with dementia is impacted by meaning created from life-
experiences (Kitwood, 1993), and technology use is influenced by what the technology
means to individuals (Chang et al., 2013). Merriam’s qualitative approach to CSR is
compatible with constructivism (Merriam, 1988, 1998), therefore this approach underpinned
the deployment of methods in this CS.
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How do | Situate my ‘Self’ in this Research?

The lead author (SW: herein referred to as the author) used journaling (Johns, 2017)
to identify that she held views consistent with constructivism. The author believed that
people with dementia had a right to participate in research that involved technologies and
that technologies should supplement rather than replace contact with people. The author
realised that using person-centred principles (Kitwood, 1993) and the CORTE framework
(Murphy, 2014), would facilitate people with dementia to participate in the research.

The author identified her training needs, guided by a researcher experienced in
dementia research, and she received supervisory support and training in conducting
questionnaires with people with dementia and dementia care mapping (Bradford, 2016). SW
was a nurse, experienced in the care of people with dementia, and familiar with nursing
home environments. These factors might facilitate developing rapport with participants, but
she needed awareness of alternative perspectives about the care context. Also, as an
immigrant, the author identified herself as an ‘outsider’ to the dominant culture within the
research setting. Therefore, her potential to notice cultural nuances increased. However, the
author needed to build rapport with participants to avoid assuming she correctly understood
the meaning of expressions and behaviours.

Table 4.1 Overview of the DESCARTE Model (Adapted from Carolan, 2016).

Model Stage Researcher Tasks when Applying DESCARTE Guiding Questions
Articulate the paradigm that guides the study 1. What is my philosophical
and consider what this means for other approach?
components of the study. 2. What are the ethical dimensions of
1. Situating the Identify how the researcher positions ‘self’ and  this research?
Research and the the impact that their views, attitudes, and role 3. How do | situate my ‘self’ in this
Researcher will have on the study. research?
Identify the study’s ethical dimensions and
plan how they will be addressed. Questions 1-3 are not addressed in

any prescriptive order.
4. How is the case defined?

Define the case. 5. How is the context defined?
Determine if the case is a phenomenon or an 6. What is the purpose of the case
entity. study?
- Identify the context and consider the temporal 7. What is the conceptual/ theoretical
2. Determining . .
the components dimensions. framework for the case study?
P Identify the study’s purpose and if a deductive, 8. What is my sampling approach?
of the case study . . . ) . . . .
desien inductive, abductive approach is appropriate. 9. What is the rationale for my choice
& Identify the theoretical framework. of data sources?
Identify a sampling approach. Questions 4-7 are addressed in an
Determine data sources and provide a order that is appropriate for study.
rationale for these. Then questions 8 and 9 are addressed

in relation to the previous questions.
Articulate how the data analysis method is
congruent with the adopted philosophical

approach. 10. Is data analysis congruent with the
Plan how the researcher will work reflexively philosophical approach?
during analysis. 11. Is my analysis adopting a case-
3. Data Analysis- Articulate and.justify the strategic approaches  based Oth; variable analysis-based
adopting the to da.ta analy§|s. o . approach? . .
three stances Consider the implications of using these 12. .HOW and why is data integrated
strategies during data analysis and
State in detail how data will be integrated, interpretation?
including the timing and purpose of data Questions 10-12 are addressed
integration. concurrently.

Consider if the types of data are transformed
and the implications of any transformation.
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Figure 1 The DESCARTE Model.

(Figure redacted due to publisher restrictions — See Carolan et al., (2016) for original
Diagram).

What are the Ethical Dimensions of this Research?

Experienced dementia researchers led discussions to determine how to address
recruitment, consent, participant wellbeing, confidentiality, and data storage. Also, before
MARIO’s arrival, the nursing home manager completed a risk assessment of the
environment. A distress protocol was written advising that in the event of a participant
becoming distressed, the author would assess the situation and react to address the source
of the distress seeking caregiver advise and ceasing research activity if necessary. Computer-
based data was encrypted using https://www.axcrypt.net/ and pseudonyms provided
participants with anonymity. The National University of Ireland Galway Research Ethics
Committee granted ethical approval.
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What is the Purpose of the Case Study?

This study investigated MARIO’s capacity to support resilience and built upon resilience
theory and knowledge about robot usage. It required both deductive and abductive
approaches, as explained below.

What is the Conceptual/Theoretical Framework for the Case Study?

Windle (2011) identified that resilience is a process of adapting to stress that operates at
multiple interacting levels that are reflective of the human ecology framework described in
ecological systems theory (Bronfenbrenner, 1994). A resilience framework drawing on this
theory has conceptualized resilience in people with dementia (Newman et al., 2018) and
older adults (Bennett et al., 2016; Thetford et al., 2015). The resilience framework considers
that resilience occurs in the presence of adversity, such as living with dementia. Resilience
outcomes in dementia include ‘doing okay’ (Harris, 2008, p.59), positive mood, and quality
of life (Sabat, 2018). Outcomes are impacted by resources that interact occurring at the
individual, community, and societal levels. Resilience resources include having a sense of
purpose, good social relationships, and supportive institutional policies (Harris & Keady,
2008; Williamson & Paslawski, 2016).

How is the Case Defined?

The case was the resilience of a person with dementia who used MARIO. To address
the CS purpose, the case was bound through ensuring the people with dementia met relevant
inclusion/exclusion criteria (Table 2). In addition to people with dementia, relatives, and
caregivers were relevant informants, and they contributed to the eco-social factors that
impacted both resilience and MARIO’s usage. Therefore, each case included embedded units
involving a person with dementia, two caregivers, and a relative of the person with dementia.

Table 4.2.

The Inclusion and Exclusion Criteria

Type of Participant Inclusion Exclusion
Living in the care setting for at Not likely to continue living in the
least one month before the care setting for the study’s
study. duration.
People with Dementia Have either a formal diagnosis of | Not have a significant sensory
dementia of any severity and/or impairment or acute illness which
it was stated that they have caregivers considered would impair

dementia in the medical records. | their ability to participate.

Have provided care to the person
Caregivers with dementia during the
preceding month.

Not likely to continue to provide
care to the participant.

Will be visiting with the person
Relatives with dementia during the study
period.
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How is the Context Defined?

The context was the social-cultural environment within the nursing home and
investigating how resilience changed due to using MARIO used a diachronic pre-during-post
intervention design.

What is my Sampling Approach?

Ten cases were examined simultaneously, rather than sequentially. The case
selection strategy also addressed important ethical considerations concerning the
recruitment and wellbeing of participants with cognitive and communication difficulties
(Table 3).

Table 4.3.

The Information in this Table Describes the Recruitment Strategy

Recruitment Stages Description of Activity

People with dementia who met the inclusion/exclusion criteria were
asked by a senior nurse, whom they knew well if they wanted to meet
the researcher. If they agreed, the nurse introduced the author, who
spent considerable time with the person with dementia, building
rapport, explaining the study, and what being a participant would
involve. During the discussions, the author read with the person a
participant information leaflet (PIL) designed for people with dementia.
Also, if they wished, the person with dementia met MARIO.

After seven days, the author returned, reintroduced herself and the
study to the person with dementia, and again took time to build rapport
and answer questions using the PIL. After these discussions, if the
person with dementia wanted to participate, their consent was
recorded in writing. Also, before every episode of their involvement in
the study, ongoing consent was obtained (Dewing, 2007).

When people with dementia had consented to participate, relatives and
caregivers received information about the study. If they fitted the
inclusion/exclusion criteria, they received a PIL, and their consent to
participate was sought after further discussion a week later.

Conversations during recruitment took place when the people with dementia were
ready to process information (Mayo & Wallhagen, 2009), guided by information from
caregivers who knew the person with dementia well (Hubbard et al. 2003) and facilitated by
reducing distractions, speaking clearly, and giving the person time to think and react.
Capacity to consent used the British psychological society guidelines (Herbert, 2019).

What is the Rationale for my Choice of Data Sources?

Using multiple sources of data is typical in CSR (Merriam & Tisdell, 2016). This CS
used quantitative and qualitative data (Table 4) to facilitate understanding patterns of
resilience that vary between contexts and cultures (Ungar, 2011). Audiotaped, semi-
structured interviews used with a supportive, flexible approach guided by the CORTE
framework (Murphy, 2014), provided rich data (Yin, 2014) about how MARIO was perceived
and impacted resilience. Questionnaires were deployed that investigated the capacity for
resilience and quality of life as resilience outcomes, and their administration was guided by
the authors' questionnaire instruction manuals and the result of pilot testing in the nursing
home. Dementia care mapping (DCM) (Bradford, 2016) captured data about the social and
environmental factors impacting resilience and the impact of MARIO on the mood and
engagement of people with dementia. DCM is a semi-structured, non-participant observation
technique that involves trained mappers quantitatively recording the activities, mood, and
engagement levels of people with dementia at 5-minute time intervals and recording notes
describing social interactions and contextual details. The Observational Measure of
Engagement (OME) (Cohen-Mansfield et al., 2009) captured participants’ engagement and
activity levels while they used MARIO. MARIO was offered to participants, facilitated by a
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researcher, three times a week for 12 sessions, in which they engaged with MARIO and used
the robot’s personalised applications. Applications included photographs to support
reminiscence based conversations, favourite music, calendars, news, and games. Data were
collected before MARIO’s introduction (Pre-MARIO), during sessions with the robot and after
their completion (Post-MARIO). Also, each questionnaire and interview were administered
on different days to minimise participants’ fatigue.

Table 4.4.

This Table Summarises the Data Collection Methods

Study Stage Dem[c))gtr:phlc DCM Questionnaires OME Semi-Structured Interviews
Pre MARIO v v v People with dementia
During MARIO N

People with dementia,
v v v P )
Post MARIO caregivers, and relatives

Demographic data included: Mini Mental State Examination (Folstein & McHugh, 1975) and Cornell Scale for
Depression in Dementia (Alexopoulos, et al., 1988). Questionnaires: The Resilience Scale (RS-14)(Wagnild &
Young 1993); Quality of Life in Alzheimer’s Disease Scale (QOLAD) (Logsdon et al., 1999).

Is Data Analysis Congruent with the Philosophical Approach?

Consistent with Merriam’s CS approach, data analysis aimed to provide a holistic
understanding of the cases using robust, theoretically endorsed procedures (Merriam &
Tisdell, 2016). Through reflective journaling, the author identified that the data analysis
strategy needed to mitigate aspects of her personality according to the Enneagram (a model
of the human psyche and its nine interconnected personality types) (Riso & Hudson, 1999)
that emphasised creative synthesis. Therefore, the analysis was conducted being aware of
how meaning within the data was being interpreted, and with the intention to keep ideas
tentative and consider alternative meanings until the ideas were corroborated by the data.
It was also beneficial to guide the analysis using a theoretically informed structured approach
because the author was a researcher conducting CS analysis for the first time. Therefore,
framework analysis, using a qualitative content analysis approach (Heish & Shannon, 2005),
was deployed using eight iterative steps (Gale et al., 2013) (Table 5).

Is my Analysis Adopting a Case-based or a Variable Analysis-based Approach?

The analysis used case rather than variable based strategies. Within-case analysis
started by analysing the quantitative DCM data according to the DCM procedures (Bradford,
2016), and the OME and questionnaire data were analysed using SPSS version 24
(https://spss.en.softonic.com). On the advice of a researcher experienced in quantitative
methods, the cross-case analysis used descriptive statistics, and the Wilcoxon signed-rank
test (a = 0.05) to assess mean rank differences between the group questionnaire results. All
the qualitative data was imported into NVIVO 12 (http://www.gsrinternational.com) and
reviewed to ‘revisit the phenomenon’ (Timmermanns & Tavory, 2012, p.175) that was under
investigation. Then, the constant comparative method (Lincoln & Guba, 1985) was used
whilst reading the transcripts of four cases, line by line, to code segments of data according
to their meaning. This coding involved abductive reasoning and creative inference, examining
the interplay between the data and the existing theory (Timmerman & Tavory, 2012).
Following this, a formal coding framework was developed using the codes already created
and deductive reasoning to deduce ‘statements’ derived from the theory (Bergdahl &
Bertero, 2014) on robot acceptability and resilience in dementia. This coding framework was
then used to code data from the remaining six cases and additional codes were added if new
ideas presented in the data. Then, both qualitative and quantitative data were entered into
a matrix, created with codes in columns, cases in rows, and data in the matrix cells.
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Table 4.5.
The Stages of Data Analysis (derived from Gale et al., 2013)
Stage Number Summary of Activity
1 Transcription (interview data was professionally transcribed).
2 Familiarisation with data.
3 Coding of data from 4 cases in NVIVO 12.
4 Developing a coding framework.
5 Framework implemented, coding the remaining data.
6 Charting data into a matrix.
7 Interpreting and abstracting the data into themes.
8 Themes were finalised in a written report.

The data in the cells were summarised in ‘memos’ (Bonello & Meehan, 2019). The summaries
were then systematically reviewed, and case summaries were written. Cross-case analysis
was conducted, comparing similarities and differences in the data across all the cases to
identify themes and deviant cases. These themes were reviewed and developed by writing
analytical memos (Bonello & Meehan, 2019) that facilitated building abstractions and an in-
depth understanding of what was important in the data (Merriam & Tisdell, 2016). Then,
using critical thinking, the analytical memos were synthesised to define the final themes.

How and why is Data Integrated during Data Analysis and Interpretation?

The integration strategy involved concurrent analysis of the quantitative and
qualitative data, separately, and then both types of data were integrated before developing
the themes. Quantitative data was placed in the matrix according to where it was most
meaningful in relation to the codes and categories derived from the qualitative data. For
example, the quantitative OME results that concerned the participant’s attitude towards
MARIO were integrated with qualitative data in the matrix under codes that concerned the
participant’s willingness to use MARIO. Using these integration techniques meant that the
numbers and words within the data types were preserved (Sandelowski, 2000) and they
corroborated the thematic findings (Yin, 2014).

4.1.5. Critical Appraisal of DESCARTE.

The Strengths of DESCARTE

DESCARTE focused the researcher’s attention on the selection and application of a
research paradigm. This ensured the CS was cohesively, theoretically underpinned. Through
prioritising the positioning of self and ethical considerations, the model improved the
research quality by facilitating the researcher to mitigate their impact on reflexivity and
ensuring that potential ethical problems were proactively addressed.

DESCARTE guides the CS researcher to critically consider data analysis and
integration strategies. This guidance addresses an underdeveloped area in CS literature (Yin,
2009). This guidance enables multiple data sources to be deployed using theoretically robust
strategies.

Using DESCARTE avoided the necessity to pigeon-hole the exemplar study into a CS
taxonomy (Carolan, 2016). Instead, the researcher had to identify whether the study required
deductive, inductive, or abductive approaches. Doing so, was more useful because it
facilitated the selection of strategies for data collection and analysis. In comparison,
determining whether the exemplar study was exploratory and/or evaluative, as outlined by
Yin (2014), seemed to have little practical value.
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The model is logically structured, generic, and flexible. Through these factors
DESCARTE guides the researcher to accomplish tasks required in the design and conduct of
CSR in the most appropriate way for the individual study. For example, although embedded
units were not considered helpful by Carolan (2016), they were used because they were
meaningful in the exemplar study.

Challenges using the DESCARTE model

Traditionally during CS design, components are derived from the research questions
(Stake, 1995; Yin, 2014; Merriam & Tisdell, 2016). Indeed, having ‘how’ and ‘why’ questions
are reasons for choosing CSR (Yin, 2014). Using the case-purpose dyad and not prompting
researchers to identify the research questions, did not prevent DESCARTE being applied to
the exemplar CS. But consideration of research questions might have more quickly
determined the study’s strategic direction and its specific objectives. Furthermore, not
focusing on research questions might be more problematic to post-positivist case studies. In
case studies using this paradigm, researchers are required to identify propositions from the
research questions and data is linked to these propositions during data analysis (Yin, 2014).

The promotion of rigor is inherent when using DESCARTE. However, the researcher
is not prompted to identify specific methods to address rigor and to demonstrate the
trustworthiness of findings. For example, the exemplar used strategies that align with
constructivism: credibility, confirmability, data dependability, and transferability, and the
plausibility of the findings were reaffirmed using ‘member checking’ (Merriam & Tisdell,
2016).

The model assumes that the researcher has prior knowledge of research philosophy
and CSR. This means that some steps commonly taken in CS design are not highlighted in the
model’s guidance provided by Carolan (2016). The guidance is particularly limited when the
researcher is directed to identify if the case is a phenomenon or a person (Carolan, 2016).
This limited categorisation of a case does not acknowledge complexities that a case is a
‘bounded system’ (Merriam, 1998; Stake, 1995; Yin, 2014) and that the case is important
because of what it represents or reveals about a phenomenon (Merriam, 1998; Stake, 1995).
Or, indeed that the case is required to be ‘something of’ a phenomenon, which could be an
aspect of a person (Thomas, 2015). The current guidance on DESCARTE also understates the
need to deploy specific strategies for reflective practice to enhance reflexivity throughout
the study.

4.1.6. Recommended Development to DESCARTE

For reasons stated above, two additional prompt questions are proposed to facilitate
future applications of DESCARTE: 1. What are the research question(s)/aims? 2. What
strategies and methods are used to address rigor in this research? Ideally, the research
guestion(s)/aims should be addressed after determining the CS purpose and its conceptual
framework. Consideration of methods to promote rigor can take place after determining the
data sources. Also, DESCARTE users should identify strategies to facilitate reflection and
incorporate reflexive practice throughout the study, and the requirement to determine if the
case is a phenomenon or an entity should be removed.

4.1.7. Conclusion

The DESCARTE model provides a useful framework to enhance CS quality by requiring
the researcher to focus on philosophical cohesiveness, ethical considerations, reflexivity, and
data analysis. However, its use requires knowledge of research philosophy and CSR and it
does not prompt the identification of research questions, specific strategies, and methods to
promote rigor and reflexive practices throughout the research. Additional guidance and
guiding questions were recommended to improve the model’s utility.
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4.2. Chapter Four. Summary and Segue

Paper three presented the first critical appraisal of the DESCARTE model that had been
proposed as a framework to promote the quality of case study research in healthcare
settings. This paper contributes to the literature and it advances knowledge by analysing and
applying DESCARTE thereby demonstrating the robustness as a model and its usefulness as a
framework. In addition, the paper recommended developments for the model, potentially
increasing its utility.

The following additional information about the conduct of the empirical study to examine
the effect of MARIO on resilience is available in the Appendices 5) - 12). The information
includes the letter granting ethical approval, the ethical distress protocol, participant
information sheets, and consent forms, and the interview guides.

Chapter five reports the findings of the empirical study that investigated how MARIO, a social
robot, effected the resilience of people with dementia.
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Chapter Five. Paper Four. Findings.

5.0 Prologue

This chapter presents Paper Four. Paper Four reports the findings of the multiple case study
that examined the effect of MARIO on the resilience of people living with dementia in a long-
term care setting. This is the first study that has investigated the effect of a robotic
psychosocial intervention on resilience and it focuses on the effect of MARIO on resilience
and how social robots can be used to increase resilience.

5.1. Paper Four

Title:

The effects of MARIO, a social robot, on the resilience of people with dementia: A multiple
case study.

Authors:
Whelan, S.,' Burke, M., Barrett, E., Mannion, A.,* Kovacic, K.,2 Santorelli, A.,% Luz Oliveira, B.,
Gannon, L.," Shiel, E.,*& Casey, D."

Authors Address Details
1. School of Nursing & Midwifery, National University of Ireland Galway, Ireland.

2. School of Political Science and Sociology, National University of Ireland Galway, Ireland.
3. Translational Medical Device Lab, National University of Ireland, Galway Ireland.
4. St. Brendan’s Community Nursing Unit, Loughrea, Co. Galway Ireland.

5.5.1. Abstract

Background

Resilience is a process of adapting to stress. For people with dementia, resilience is enhanced
through having positive social relationships. Social robots, such as MARIO, can facilitate social
engagement. However, the effect of social robots on resilience has not yet been determined.

Research Aim
To investigate how MARIO, a social robot, affects the resilience of people with dementia.

Methods

Multiple case study methodology was used to explore the resilience of people with dementia
during and after they used MARIO in 12 facilitated sessions. Data collection was conducted
using dementia care mapping; semi-structured interviews with people with dementia (n=10),
caregivers (n=6) and relatives (n=7); and questionnaires including the Quality of Life in
Alzheimer’s disease and The Resilience Scale. During sessions, data was collected using the
Observational Measure of Engagement. Data analysis was guided by framework analysis.
Qualitative and quantitative data were analysed in NVIVO 12 and SPSS, respectively. Then,
all data was triangulated in a matrix, analysed for similarities and differences within and
across cases and themes were developed.

Findings

The cross case analysis produced four themes: Resilience changes minute to minute;
Initiating and maintaining readiness; Active co-creation of meaningful activity; Impact on
resilience. The findings revealed that people with dementia required skilled facilitation to use
MARIO. During interactions with MARIO, the resilience of eight out of ten people was
supported. Sessions with MARIO increased the wellbeing of people with dementia through
providing meaningful activity that re-enforced their positive self-concept.
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Conclusion.

Social robots need to have greater capability to interpret and respond to the emotional needs
of users if they are to benefit the resilience of people with dementia without the presence of
a supportive facilitator. Future research should explore how strength-based strategies can
empower people with dementia to create meaningful activity using social robots.

Keywords: Dementia, Alzheimer’s, Resilience, Case Study, Social Robots.

5.1.2. Introduction

Dementia is a syndrome that causes stress to people with dementia and their families (Prince,
2016). Stress can result from the symptoms of dementia that include cognitive,
communication, emotional, and sensory difficulties (WHO, 2020), which makes performing
everyday activities challenging (Prince, 2016). Stress can also be caused by poor relationships
with other people and environmental factors (Beard, 2009), such as moving into residential
care (Sury et al.,, 2013) and stigma (Bryden, 2018). However, people with dementia can
demonstrate resilience (Newman et al., 2018) and be regarded as ‘doing okay’ (Harris, 2008)
or doing better than expected (Bailey, 2017) whilst living with the limitations of dementia.

Resilience has been defined as a process of negotiating and adapting to stress that occurs in
the presence of adversity (Windle, 2011). Resilience is impacted by a person’s ability to
access the resources that are available to them at individual, community, and societal levels
(Windle & Bennett, 2012). However, people need to be motivated to use resources, and
motivation is increased if people consider that resources are meaningful to them (Ungar,
2008).

For people with dementia, the goal of resilience is to achieve a degree of wellbeing that
includes having: a positive self-concept (Harris & Keady, 2008), a positive mood, and being
engaged with life (Sabat, 2018). To achieve wellbeing, people with dementia need to accept:
support from other people, that they have dementia, and that this necessitates changes to
their lives (Pipon-Young et al., 2012). The ability of people with dementia to achieve a good
level of wellbeing is enhanced through the availability of protective assets and resources
(Harris & Keady, 2008). All people have personal resilience repertoires (Ottmann &
Margoudaki, 2015). These include the practical and psychological strategies that people use
to cope with difficulties in life. Casey and Murphy (2016a) interviewed people with dementia
(n=6) and found that their resilience repertoires included spirituality, being determined,
having a fighting spirit, a positive attitude, and a sense of gratitude. Williamson and Paslawski
(2016) examined the perspectives on the resilience of people with dementia (n=7) and their
care partners (n=5). They identified that resilience is supported by having a sense of purpose
in life and being involved in meaningful activity. Resilience is also supported by resources
that are available at the community level, by having positive relationships with other people
(Harris, 2010). Harris (2010) interviewed people with dementia (n=6) to examine how
resilience can facilitate people with dementia to have a more meaningful life. They found
that resilience can be fostered through having a social environment that promotes dignity,
respect, and attainable independence. Societal level resources that can support resilience
concern the social, economic, and institutional policies (Windle, 2011) that underpin the
practices used to care for people with dementia.

Previous research has revealed that social robots have the potential to support constituents
of resilience in people with dementia. Kang et al. (2019) systematically reviewed randomised
controlled trials (n= 8). They found that PARO, a zoomorphic robot, which appears as a baby
harp seal, can improve social interactions. People with dementia (n=5) and caregivers (n=12)
have also reported a sense of social connection and positive emotions when using the
telepresence robot, Giraff (Moyle et al., 2019). Higher levels of engagement during robot-
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assisted psychomotor therapy and increased emotional positivity were also found when
people with dementia (n=9) used NAO, a humanoid robot (Rouaix et al., 2017). Feng et al.
(2019) also found the communication and engagement of people with dementia (n=9) were
enhanced when they evaluated an interactive system, LiveNature, involving a robotic sheep
and an ambient wall display unit, which provides pictures of nature. However, a recent
review of randomised controlled trials (n=11) and meta-analysis on the effectiveness of social
robots on quality of life and psychological outcomes, found that their impact was not
statistically significant (Pu, et al., 2019). Researchers have also speculated that the initial
improvements in wellbeing, due to the novelty of robots, may not be sustained in the long-
term (Moyle et al., 2017).

While the research described above has revealed that social robots can beneficially impact
constituents of resilience, research has not yet been conducted that focuses on the effects
of social robots on resilience. Research is also lacking regarding how social robots can be used
to support the resilience of people with dementia through stimulating human to human
contact (Jgranson et al., 2016) and promoting engagement in meaningful activities (Neal et
al., 2019).

The current study aimed to investigate how using MARIO, a social robot, effected the
resilience of people with dementia. Its objectives were to: (i) identify the key characteristics
of resilience in this context, (ii) explore how resilience changed due to using MARIO and (iii)
identify how MARIO was used to impact the resilience of people with dementia. This study
was part of a wider EU project (http://www.mario- project.eu) that developed MARIO, to
increase the social connectedness of people with dementia. MARIO uses a mobile Kompai
robotic platform (www. kompairobotics.com). The robot has a camera and sensors to enable
indoor navigation and obstacle avoidance (D’Onofrio et al., 2019). MARIO is capable of 2-way
voice communication via a microphone and speakers (Barrett et al., 2019). The robot’s eyes
are animated and move when it speaks and MARIO has a range of applications that can be
personalised to the interests of individual users: My Music, My Memories, My Games, My
Calendar, and My News. These applications were developed in response to the feedback
provided by people with dementia and caregivers (Casey et al., 2016b). Users can operate
MARIQO’s applications using speech and/or touchscreen commands, responding to MARIO’s
voice and/or written instructions. A description of MARIO’s applications is provided in Table
1 and a picture of a participant with dementia interacting with MARIO is provided in Figure
5.1. below.
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Figure 5.1 Picture of Participant with Dementia interacting with MARIO

N.B. Permission to publish this photograph was obtained from the person with dementia and their family during the wider

MARIO Project.

© 2018, School of Nursing & Midwifery, NUIG

Table 5.1. Description of MARIO’s applications.

My Music

Allows people with dementia to enjoy, remember, and talk about their favourite music or
songs. The user can select the music, move between the music tracks, and alter the volume
using touchscreen controls or verbal commands.

My Memories

Uses principles of reminiscence therapy to encourage communication and recall of
experiences and memories. MARIO displays pictures of the person’s life and engages the user
in conversation reminding the user about the content of the pictures and using prompt
questions.

My Games

Provides entertainment and cognitive stimulation. Users can select, play, and move between
their favourite activities e.g. painting, games of golf and darts, card games, chess.

My News

Provides news from web feeds of online news sites that conforms to the user’s interests.
MARIO reads the headlines and provides the text on the touchscreen. MARIO invites the user
to indicate if they want to hear/see more about any item of news. e.g. MARIO reads the
headlines from Manchester United football club then the user asks to hear more news about
a specific player.

My Calendar

Facilitates participation in society and temporal orientation. Reminds users about the day
and time and provides information about daily activities and forthcoming events e.g.
appointments, religious ceremonies, birthdays.

5.1.3. Methodology

The study used Case Study Methodology (CSM). CSM is useful for in-depth investigations of
contemporary phenomena in real-world settings, where the phenomenon of interest
interacts with the context that surrounds it (Yin, 2014). The examination of a ‘case’ within its
context is central to CSM. In this study, the case was defined as, the resilience of a person
living with dementia who uses MARIO. The context, surrounding each case, was the
residential care setting, and the phenomenon of interest was change in the resilience of each
person with dementia. To facilitate a focused, in-depth inquiry, and to obtain relevant data,
each case contained three embedded units of analysis: 1) The perceptions of the person with
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dementia about their resilience and usage of MARIO. 2) The perceptions of relatives and
caregivers about the resilience of the person with dementia and their usage of MARIO. 3)
The psychosocial factors that impact the resilience of the person with dementia and their
usage of MARIO. A multiple case study design (n=10) was chosen in which the cases were the
resilience of ten people with dementia who lived in a residential care setting. This design was
chosen because the phenomenon of interest in the study was broader than that contained
in a single case (Stake, 1995) and because examining multiple cases provided greater
opportunity to address the study’s aims, through comparing and contrasting the findings
from multiple cases.

The concept of resilience was operationalised through drawing on the resilience framework
(Windle & Bennett, 2012) and adapting this to accommodate key components of adversity,
resources for resilience and outcomes of resilience in the context of dementia, that were
identified from the literature on resilience in dementia that has been described above.
Therefore, adversity was investigated through focusing on the challenges experienced by
people with dementia. Resources for resilience were examined through identifying resilience
repertoires, meaningful activities, and focusing on social relationships and cultural care
practices. Change in the outcomes of resilience was assessed through examining the
wellbeing of the people with dementia, regarding their levels of mood and engagement,
quality of life, capacity for resilience, and the degree to which they could be regarded as
‘doing okay’.

Sampling and Recruitment

The case selection strategy used purposive sampling, according to inclusion and exclusion
criteria (Table 2). Each case required the selection of one person with dementia, two formal
caregivers, and a relative. The recruitment strategy was designed to accommodate the
cognitive and communication difficulties of people with dementia and to achieve their
informed consent to participate in the study. A senior nurse, who knew the residents well,
asked people with dementia, who fulfilled the inclusion criteria if they would like to meet the
researcher. If the person with dementia agreed, the researchers, who were trained by
experienced dementia researchers, spent considerable time talking with them, building
rapport, explaining the study and reading with them the participant information leaflet,
which was designed for people with dementia. In addition, before deciding to participate,
the person was given the opportunity to meet MARIO. Conversations about consent used a
person-centred approach (Mayo & Wallhagen, 2009) in which researchers took time to get
to know the views of the person, to check their understanding, and assess their capacity to
consent using the Psychological Society (Herbert, 2019) guidelines. Conversations were
facilitated by the researcher taking the advice of caregivers (Hubbard et al., 2003) and they
occurred when the person was not tired and was most likely to be able to process information
(Mayo & Wallhagen, 2009). After initial conversations took place, researchers allowed
potential participants the time and opportunity to discuss participation with their relatives
and caregivers. Researchers then returned seven days later. On returning, researchers
explained the study once more, reading the consent form which had been designed for
people with dementia, with the person and answered any questions. Following this, if the
person wanted to be included in the research, their consent was recorded by the researcher
in writing. In addition, on every occasion that participants were involved in the study,
researchers took the time to reintroduce themselves, remind participants about the project,
confirm their understanding of this, and their ongoing verbal consent (Dewing, 2007). After
the person with dementia had consented to participate, their relatives and caregivers were
approached, told about the study, and given opportunities to ask questions. If relatives and
caregivers met the inclusion/exclusion criteria they were given a patient information leaflet
and their written consent was sought seven days later.
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Table 5.2. The inclusion and exclusion criteria for participant eligibility.

Inclusion

| Exclusion

People with Dementia

Had to be living in the care setting for at least one
month prior to the study because moving into
residential care requires significant adaptive efforts
(Aminzadeh, et al., 2009). Therefore, if MARIO was
introduced during the first month, it would be difficult
to determine whether resilience processes were being
impacted by MARIO or adapting to living in residential
care.

Not be likely to continue living in the care
setting for the study’s duration.

Have either a formal diagnosis of dementia of any
severity and/or it was stated that they have dementia
in the medical records because it was recognised that
not all people with dementia might have a formal
diagnosis (Cahill et al., 2012).

Not have a significant sensory impairment
or acute illness which caregivers
considered would impair their ability to
participate.

Caregivers

Have provided care to the person with dementia during
the preceding month.

Are not likely to continue to provide care
to the participant.

Relatives

Will be visiting with the person with dementia during
the study period.

The Intervention

MARIO was offered to participants with dementia (PWD) for up to 12 individual sessions, 3
times a week, during a 5 week period. This was comparable to the other studies that have
tested robotic devices in similar contexts (Gustafsson et al., 2015; Moyle et al., 2015; Joshi et
al., 2019). Sessions were conducted between 10 am and 4 pm, avoiding mealtimes, in places
that were convenient to the PWD, including bedrooms, dayrooms, and corridors. One
researcher facilitated the sessions and another researcher recorded observations.

Before each interaction, the researcher opened the individual user’s personalised folder on
MARIO. At the beginning of sessions, MARIO introduced himself to the user addressing the
user by name. Then, MARIO used verbal and visual prompts inviting the user to engage.
MARIO reminded the user what activities it could provide and how the user could choose an
activity by saying a keyword or using the touchscreen. When the user had selected an
application, MARIO then reminded the user how to use the application and prompted them,
as necessary. Sessions ended when PWD indicated to researchers that they had used MARIO
for long enough.

Data collection

Multiple methods were used to collect the data, which were piloted with people with
dementia in the research site who were not involved in the study. Data were collected in
three phases before MARIO was introduced (Pre-MARIO), during 12 sessions with MARIO,
and after the 12 sessions had been completed (Post-MARIO).

Data Collection Pre-MARIO

Pre-MARIO, data collected included the participants’ demographic information, screening for
depression using the Cornell Scale for Depression in Dementia (Alexopoulos et al., 1988), and
cognitive function was assessed using the mini-mental state examination (MMSE) (Folstein
et al., 1975). Then, Dementia Care Mapping (DCM) (Bradford, 2016) was used by the lead
author (SW, a registered nurse with training in dementia and DCM) to capture data about
the activities, social relationships, care practices, and mood and engagement levels (ME) and
the wellbeing of PWD. DCM is a semi-structured non-participant observation technique that
involves a trained mapper recording the activities and the ME levels of people with dementia
every 5-minutes throughout the observation period, using DCM codes and values. The
resulting ME levels are used to calculate wellbeing scores. In addition, qualitative notes are
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recorded throughout the observation period. DCM has been successfully used to determine
the effect of interventions on people with dementia (Hsu et al., 2015; Kontos et al., 2016).
Each person with dementia was ‘mapped’, on a typical day, between 10.00 am-12.00 pm and
1.00 pm-4.00 pm.

Also Pre-MARIO, semi-structured audio-recorded interviews were undertaken by SW, with
PWD, using a flexible supportive approach necessary for people with dementia (Beuscher &
Grando, 2009). And, the following questionnaires were administered: The Resilience Scale
(RS-14) (Wagnild & Young 1993) which measures capacity for resilience and The Quality of
Life in Alzheimer’s Disease Scale (QOL-AD) (Logsdon et al., 1999). The RS-14 and QOL-AD are
valid and reliable for older adults (Wagnild, 2009) and people with dementia (Logsdon et al.,
2002). The questionnaires were administered by researchers who received training on how
to administer the measures from an experienced dementia researcher with a Ph.D. and
Registered Nurse Tutor qualification, and each questionnaire was administered on a different
day to avoid participant fatigue.

Data Collection during 12 sessions with MARIO

The semi-structured Observational Measure of Engagement (OME) (Cohen-Mansfield et al.,
2009) was used to capture data during interactions with the robot. The OME enables the
measurement of variables of engagement with a stimulus: duration, refusal, attention, and
attitude. The OME has been used to assess the response of people with dementia to robotic
devices (Cohen-Mansfield et al.,, 2011; Feng et al., 2019). In addition, contextual details
surrounding the sessions and what the PWD said during sessions were recorded.

Data Collection Post MARIO

A second DCM mapping period of two hours was undertaken immediately after participants
had engaged with MARIO for approximately the sixth time. And, after the 12 sessions were
undertaken with MARIO, the same researchers re-administered the RS-14 and QOL-AD, and
the interviews with PWD were repeated. In addition, caregivers, and relatives of the PWD
were also interviewed.

Data Organisation and Analysis

Data was stored throughout the study in accordance with the General Data Protection
Regulations (Crowhurst, Bergin, & Wells, 2019). Initial data analysis commenced during data
collection, as recommended in CSM (Merriam & Tisdell, 2016). This involved summarising
observational notes and listening to interview recordings.

Quantitative DCM data were analysed according to DCM procedures using a DCM excel
template (Bradford, 2016). The quantitative OME and questionnaire data were entered into
SPSS and analysed using descriptive statistics of percentage, standard deviation, mode and
mean. Then, the Wilcoxon signed-rank test (o= 0.05) was used to assess mean rank
differences between the group questionnaire results, and changes to mood and engagement
levels as a result of using MARIO. Qualitative data was uploaded into a database in NVIVO 12
(http://www.gsrinternational.com). Then, framework analysis (Ritchie & Lewis, 2003; Gale
et al.,, 2013) was used to code and analyse the data, in eight iterative phases which are
described in Table 3. Data analysis included creating a matrix that had the case study cases
in rows, codes in their categories in the columns, and the cells containing the data. The matrix
was used to examine all the data from all the data sources, within and across the cases to
develop themes that provided a holistic explanation of the cases (Merriam & Tisdell, 2016;
Gale et al., 2013).
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Table 5.3. The eight stages of framework analysis used during the data analysis (Derived from Gale
etal., 2013).

Phase Key Feature Description

1 Transcription Interview data was professionally transcribed.

2 Familiarisation with data. Transcripts were reviewed for errors, for
familiarisation with the data, and uploaded into
NVIVO 12.

3 Coding of data from 4 cases. The transcripts from four cases were read line by

line and segments of the data were copied into
codes. After codes had been created they were
examined and judged according to their meaning
in relation to one another. During this process,
some codes that contained data of similar
meanings were amalgamated and renamed.

4 Developing a coding A formal coding framework was then developed
framework. through reviewing the codes that had already been
created, in light of the literature concerning
resilience and robot acceptability in the context of

dementia.
5 Framework implemented, Data from the remaining six cases were then read
coding the remaining data. line by line and coded according to the framework

whilst also remaining open to creating new codes
from the data.

6 Charting data into a matrix. A matrix was created, and all quantitative and
qualitative data was copied into relevant cells.
Following this, the data in each case were
systematically examined and case summaries were
written. Across case analysis was then conducted,
by comparing and contrasting the coded data in all
the cases, and themes were identified.

7 Interpreting and abstracting The data and the themes were reviewed and
the data. analytical memos (Bonello & Meehan, 2019) were
written.
8 Themes were finalised in a The final themes were defined, and the analytical
written report. memos were synthesised into a cohesive report.
Rigour

Strategies based on Lincoln and Guba (1985) were adopted during the study to ensure rigour
and demonstrate the trustworthiness of the findings, through concepts that align with
constructivism: credibility, confirmability, and data dependability and
transferability. Credibility was enhanced by the collection of both qualitative and
guantitative data, the inclusion of multiple stakeholders (PWD, relatives, caregivers), and
member checking of the findings (Miriam & Tisdell, 2016). Dependability and confirmability
were enhanced through using NVIVO 12 because this software stores the raw data and
records all stages of the data analysis so processes can be audited (Bonello and Meehan,
2019). Decisions about transferability were aided through the final study report containing
thick descriptions, including direct quotations and examples of observational data (Houghton
etal., 2013).

Ethical issues

The study was granted ethical approval from the National University of Ireland Galway
research committee, as part of the wider EU MARIO project. Before MARIQO’s arrival, the
residential care home managers completed a risk assessment, and Health Service Executive
health and safety procedures were followed throughout the research. In addition,
researchers were guided by an ethical distress protocol whereby in the event of a person
with dementia becoming distressed, the researcher would talk with the person to ascertain
what the issue might be and then if necessary, the advice of the participant’s carer would be
sought, MARIO would be removed, and the research activity discontinued.
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The findings of the cross-case analysis are presented in the next section. To protect their
anonymity, PWD have been given pseudonyms and their caregivers and relatives are not
individually identified.

5.1.4. Findings

The participants included people with dementia (n=10), caregivers (n=6) and relatives (n=7)
(Table 4). All PWD experienced short term memory loss, physical and/or mental ill-health in
addition to dementia. The majority were unable to walk without assistance, some were
physically frail, and many had communication difficulties.

A total of ninety-six sessions with MARIO were completed: Seven PWD completed twelve
sessions; Brendan completed seven sessions before he moved away to another residential
care home; Clare completed one session before deciding that she did not want to use MARIO
again; Cheryl completed four sessions and then withdrew from the study, for reasons
explained below.

Sessions with MARIO lasted from five to sixty minutes with a mean duration of twenty four
minutes. Six PWD increased their usage duration over the course of sessions, but for four
PWD, the typical duration for did not change. The data analysis resulted in four themes being
identified: Resilience changes minute to minute; Initiating and maintaining readiness; Active
co-creation of meaningful activity; Impact on resilience.

3.1. Theme: Resilience changes minute to minute
This theme describes how PWD experienced and responded to adversity with fluctuating
degrees of adaptation and wellbeing, which impacted how they used MARIO.

Table 5.4. The participant details.
Participant Gender Age Highest Educational | Mini-Mental State Examination
Type (Years) Level
People with Female Mean Age | Primary school (n=1) Mild dementia (MMSE 21 to 30)
Dementia (n=7) 83; SD Secondary School n=6) (n=2)
Male 10.1 Third level (n=3) Moderate dementia (MMSE 11 to
(n=3) 20) (n=6)
Severe dementia (MMSE 0 to 10)
(n=2)
Nursing Female Age Secondary School (n=2) | Training in Grade of
caregivers (n=4) Groups Third Level (n=2), Dementia or Caregiver
Male 20-29 Higher Diploma (n=2), Care of Older
(n=2) (n=2) Masters (n=1), Adults
30-39 Yes (n=3) Registered
(n=1) No (n=3) Nurse (n=4)
40-49 Healthcare
(n=1) Attendant (n=2)
50-59
(n=2)
Relatives Female 40-49 Secondary School (n=2) | Yes (n=2) N/A
(n=7) (n=7) Third Level (n=3) No (n=5)
Masters (n=2)

Adversity for PWD was caused by memory loss, difficulty concentrating on tasks,
disorientation, and having experienced loss. The degree of adversity experienced by PWD
could change from moment to moment, due to fatigue and degrees of lucidity. For example,
Emily stated:

‘One minute I'd know it [whatever she is thinking about] and again I'd say no, | don’t know.’
(Interview Emily)
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Sometimes PWD might not recall participating in activities that they found meaningful. For
example, Lucy was observed during Pre-MARIO DCM playing cards with friends during the
afternoon. However, she had no recollection that this had occurred when interviewed later
that day when she voiced regret that she could no longer enjoy playing cards with her friends.
In addition, PWD had difficulty initiating activities and maintaining their concentration. This
meant PWD were dependent on caregivers, who may or may not be available, to help them
participate in meaningful activities. For example, Peter was observed to stop engaging with
a sensory activity board that was designed to promote stimulation and interaction, when the
caregiver supporting him started to talk with another caregiver.

All PWD had experienced losses: through bereavement, and of their independence, and
through not being able to participate in activities that were meaningful to them. It was
evident that individuals became upset when they remembered these losses. Indeed, recalling
good memories for PWD could be followed by feelings of loss when PWD remembered that
they were bereft. For example, when Sarah described a memory she said:

‘She [Margaret] was the oldest sister and she’d always say to me, ‘Sarah won't you housekeep
for me, while | go away for a few days’, I'd say, ‘I will Margaret, I'll be delighted to’..........I
loved her. That’s why | miss her so much.’ (Interview Sarah Post-MARIO).

The behaviour and verbalisations of the PWD revealed that their mood fluctuated. For
example, a carer described how Jack was ‘on and off’ and his relative said:

‘Sometimes you go in and he's in great form and he talks and there's other days ...he's not in
any humour to talk about anything’ (Interview Relative).

When PWD exhibited low adaptability to their life with dementia they also exhibited low
levels of wellbeing through expressing negative thoughts and emotions. Negativity could be
linked to episodes of anxiety, or feeling fatigued with life:

‘You get sick in some too much trying...... | am too old.” (Interview Jack).
‘I'm anxious to get home now.” (Interview Sarah).

Intermittent unhappiness was expressed by all PWD, but the Cornell Scale for Depression
scores ranged from 1-9 with a group Mean/SD of 4.50/2.77. This suggested PWD had no
significant symptoms of depression. However, two participants, more frequently than other
PWD, exhibited low adaptability and lower levels of wellbeing; Sarah was frequently
preoccupied with events surrounding her husband’s death, and Brendan, expressed his
unhappiness through resistance and refusing care:

‘He could wake one day and refuse his drugs, refuse his insulin, refuse, refuse’ (Interview
Carer).

However, at times, all PWD demonstrated positive adaptation and relative wellbeing by
being accepting and having positive thoughts and feelings. ‘Doing okay’ was illustrated when
participants said they felt ‘alright’ but also when they possessed the motivation to be
proactive and do what they wanted to satisfy their desires, for example, reaching out for
food, drink, contact with others, entertainment or to perform acts of self-care. Even the most
physically and cognitively debilitated participants could be observed to be ‘doing okay’
despite living with the limitations of dementia whilst they were completely absorbed by
simple activities. For example:
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Jack stares at his cup and takes the lid off the cup to drink without the lid... then he
endeavours to put the lid back on and this takes studied concentration for almost 2 minutes.
(Post-MARIO DCM Jack).

However, ‘doing okay’ also involved PWD doing their best whilst accepting that life was not
ideal:

‘Well, | play [live] the best | can.” (Interview Jack).

Sometimes this involved stoicism and putting up with circumstances PWD found difficult. For
example, it was observed that good social etiquette at mealtimes was important to Sarah
and yet she continued eating stoically, despite being aware of the lack of etiquette during a
mealtime in the dementia unit dayroom:

A carer stopped another resident from taking food from Sarah’s plate ..... One resident
reaches across the table and takes a spoon from Sarah, the carer intervenes ......Sarah
continues eating quietly and slowly, eyes down. (Pre-MARIO DCM Sarah).

In responding to the adversity, PWD described a range of coping strategies, which had been
learned from parents or previous experience. Strategies included: accepting the past, having
good relationships with other people, doing something to change the problem, trying hard,
acknowledging that life has difficulties, appreciating what you have, particularly children and
family, valuing small things, and not asking too much. For example,

‘If you have a building for yourself, your wife, and your family...you come out of life fairly
handy enough’ (Interview Peter).

Spirituality and religious practices were also an important part of the current and previous
lives of eight participants, who used these to help them cope with problems:

‘You’d be telling God about it and that would be strengthening yourself.” (Interview Emily).

‘I don’t know does it make you stronger but you, well you pray to God, it helps you to accept
it.” (Interview Sarah).

Some PWD placed value on being helpful to others, being mobile, and busy.

However, coping strategies were discussed during interviews when PWD were ‘doing okay’
whilst interacting with the researcher. In contrast, when PWD were experiencing poor levels
of wellbeing, there was no data that suggested their coping strategies were effective, without
the support of other people.

3.2. Theme: Initiating and Maintaining Readiness

This theme describes what needed to be addressed before and throughout each interaction
with MARIO, to enable PWD to use MARIO. It concerns PWD’s attitudes towards MARIO,
their willingness and ability to use MARIO, and the support PWD required from facilitators to
enable them to access and engage with MARIO.

There were no PWD who demonstrated fear of the robot and only one participant (Clare) did
not like MARIO and subsequently, she withdrew from the study. The OME data revealed that
no PWD was distressed or disruptive during sessions with MARIO. A 7-point scale was used
in the OME to measure the PWD’s attitude when using MARIO: 1 (very negative), 2 (negative),
3 (somewhat negative), 4 (neutral), 5 (somewhat positive), 6 (positive) to 7 (very positive).
The results showed that the PWD had a positive mood with mean attitudes, most of the time
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that ranged from 4.92-6.33 (M=5.52, SD=.55) and that the highest recorded levels of mood
in sessions ranged from 6.75-6.86 (M=6.29, SD=.43).

MARIO was refused by Brendan twice on days when he refused everything that was offered
to him, and Peter refused the robot once, saying he was too busy. Most PWD were very
willing to use MARIO. However, some PWD could initially be hesitant, expressing tiredness,
or low confidence in their ability to use MARIO or they were preoccupied when MARIO was
offered. For example, Emily welcomed MARIO and the facilitator at the start of one session
but her primary concern was that someone had been in her house without her permission.
The facilitator talked with Emily for a few minutes, then she became calmer and was ready
to engage with MARIO.

A few PWD were independently able to use the touchscreen to move through MARIO’s
applications but all participants had some degree of difficulty. Difficulties included
manipulating the stylus, reaching the screen with their hands, or their arms getting tired.
Some participants pressed too hard, used multiple taps, or tapped in the wrong part of the
screen. PWD also had difficulty maintaining their concentration and levels of distraction
varied between having no distraction in sessions to PWD being distracted for most of the
time. In addition, three sessions were temporarily disrupted due to technical problems.
However, with facilitation, all the PWD were able to use the touchscreen.

Before sessions, facilitators improved PWD’s readiness to use MARIO by preparing MARIO,
so PWD could access their pre-personalised files without delay. They also reduced potential
distractions. For example, as Peter was often walking in the corridor he needed to be
encouraged to walk to a quieter place to use MARIO.

The facilitator responded to the needs of individual PWD by giving explanations, reminding,
prompting, modelling, encouraging, advising, reassuring, trouble-shooting, and occasionally
stepping in to manipulate the touchscreen. For example, the following observation was
recorded:

Sarah is telling the facilitator about the people in the picture and Sarah is touching the photo
— this causes the photo to move right on the screen and the researcher moves it back. Sarah
talks about her granddaughter’s wedding, a positive memory. .......Sarah is deep in thought,
reminiscing, then loses track and needs reminding to press next photo. (OME Sarah Session
7).

Facilitators particularly supported conversation, stimulated by MARIO, when PWD had
difficulty initiating and/or maintaining this and, if necessary, they helped PWD recover a
positive mood. For example:

[Emily went from] happy to sad talking about her husband and her sadness after he died.
...talked with the researcher and then moved to the next photo spontaneously. (OME Emily
Session 9).

3.3. Theme: Active Co-Creation of Meaningful Activity

This theme describes how sessions with MARIO provided PWD with increased opportunities
for meaningful activity. It also describes how PWD were active in responding to MARIO and
worked in partnership with facilitators to actively create how MARIO was used for
meaningful activity.

All PWD expressed the desire to once again experience activities that they had previously
enjoyed and could no longer undertake. In addition, the Pre-MARIO DCM data revealed that
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PWD spent large amounts of time being passively watchful or cool and disengaged (19% and
17% of the time respectively), without access to meaningful activities. PWD who were able
to walk independently walked to obtain interaction with others, but immobile people were
frequently observed to be watching and waiting for people to interact with them.

The DCM observations and interview data revealed that caregivers prioritised addressing the
physical medical needs of PWD, rather than their psychosocial needs. Indeed, some
caregivers acknowledged that they found it difficult to address the PWD’s need for
meaningful activity. It was observed that the PWD’s psychosocial needs were predominantly
addressed through brief interactions that took place, whilst caregivers were bringing food or
drink to the person or moving them to attend to toilet needs. For example:

A caregiver enters with a tray before dinner and helps her with her drink. Asking if that is
better. Inaudible reply from Margaret. The caregiver then says, ‘Say your prayers so’ and
leaves again (1 min interaction total) (Pre-MARIO DCM Margaret).

Caregivers and relatives noted that MARIO provided more opportunity than was normally
available for the PWD to have individualised meaningful activity. These views concurred with
findings from the OME that revealed PWD were solitary and unoccupied at the beginning of
28% of sessions. Furthermore, only 21% of sessions with MARIO were interrupted, mostly by
caregivers performing brief task-based activities.

MARIO particularly provided opportunities for meaningful interaction, through acting as a
stimulus for conversational topics that supported feelings of positive self-concept. PWD
spoke to the facilitator in 95% of sessions and during 56% and 23% of these sessions, PWD
spoke for some of the time or most of the time, respectively. PWD mostly talked about
themselves, their family, and memories:

Emily is speaking about photos of her wedding day ‘It was a lovely day, | was happy ....He was
lovely wasn’t he.... (OME Emily Session 9).

They also talked about their interests. For example, Louise enjoyed talking about plants and
Brendan talked about music from the 1970s and his involvement in that era’s music scene:

Brendan ‘Do you remember this one?....That base is really great....This is where you’d be
jumping up and down’. Brendan talked about shows and concerts. ‘1 went to all of them.’
(OME Brendan Session 3).

During the sessions, when PWD were not talking, they non-verbally responded to MARIO’s
applications through singing, clapping, dancing, tapping feet, and listening.

PWD responded to MARIO, as they would typically respond to other stimuli. Their responses
were influenced by their mood, personal desires, and preferences. For example, caregivers
and relatives confirmed that Jack’s responses to MARIO were typically muted and somewhat
positive when he said MARIO was ‘alright’. Peter also illustrated typical behaviour when
initially he examined the robot in detail and in later sessions he used MARIO to paint with
the facilitator’s support. Peter had a technical degree and his relative reported that he had
always enjoyed working creatively alongside other people. In addition, the PWD who were
observed and reported to enjoy being sociable and altruistic, preferred to share MARIO using
the robot with other residents. Also many PWD who had enjoyed music throughout their
lives did so using MARIO.

PWD personified MARIO in terms of their personal history, their dementia, and what they
found meaningful when using the robot. Only Brendan referred to the robot as ‘MARIO’. For
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example, Sarah called MARIO: ‘the gadget’, ‘it’, and on several occasions ‘he’ was ‘a great
singer’. For Louise, MARIO was: ‘she’, and ‘a tolerant teacher’ but on other occasions ‘he’
was referred to as being ‘well trained’ and ‘a younger thing’. All participants responded
verbally to MARIO’s personalised greeting. However, MARIO’s social presence and
communication skills were not strong enough to maintain the attention of the PWD who,
OME data revealed, mostly ignored MARIO’s verbal prompts and preferred to talk with the
facilitator.

For PWD to respond to MARIO and use the robot according to their desires, the facilitators
created an atmosphere in which PWD felt empowered. Sometimes PWD needed reminding
that MARIO was there for them to use as they wished but mostly PWD used MARIO
assertively. For example:

Emily ‘I'll draw a box’ choosing painting (OME Emily Session 7).

For PWD, sessions with MARIO were sociable occasions with partnership and rapport
between them and the facilitators. Most PWD asked facilitators about their families and they
enquired about facilitators who were absent. Facilitators and PWD jointly celebrated the
efficacy of PWD using MARIO and moments of shared delight were observed. Facilitators also
followed the lead of PWD in choosing the content of sessions. This enabled MARIQO’s
applications to be further personalised for future sessions in response to the preferences
that individuals revealed. For example:

The facilitator and Margaret were chatting through the photographs then Margaret chose
the music application.

Margaret ‘It’s very good’, looking at MARIQO’s face while the music is playing for 1 minute and
then she says, ‘I would like to get home’.

Facilitator ‘Yes. Does the music remind you of something?’

Margaret ‘I would like to do that myself..... the same as other people’
Facilitator ‘You’d like to be more independent?’

Margaret ‘Yes (pause)... Do you like the music?’

Facilitator ‘Yes, it’s lovely.....does it remind you of something?’

Margaret ‘Jeanie of the light brown hair’.

Facilitator ‘Is that a song?’

Margaret ‘Yes’

Facilitator ‘Would you like MARIO to play it?” (OME Margaret Session 10).

3.4. Theme: Impact on Resilience

This theme describes the positive impact on resilience that occurred during sessions with
MARIO. It also includes questions as to whether the impact was sustained after the sessions
were over.

The resilience of Clare and Cheryl was not positively impacted by MARIO. After having one
session with MARIO, Clare said that she did not like the robot and chose not to use it again.
Whereas, Cheryl discontinued involvement with the research because she suffered from
paranoia. This condition was stable when the research started, but for reasons unrelated to
MARIO, as determined by the medical team, the paranoia deteriorated, during the research
period.

For the remaining eight PWD the sessions with MARIO provided enjoyment, engagement,
increased levels of positive mood and a sense of satisfaction:
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Emily ‘He’d [MARIO] make you good.’ (Interview Emily).

The OME measured engagement with MARIO on a 7-point scale: 1 (very disruptive), 2
(disruptive), 3 (somewhat disruptive), 4 (not attentive), 5 (somewhat attentive), 6 (attentive)
to 7 (very attentive). The results recorded that the mean attention scores for each PWD
ranged from 5.00-6.43 (M=5.70, SD=.53) and the highest level of engagement during sessions
showed that PWD were very attentive at points during the sessions with scores that ranged
from 6-7 (M=6.44, SD=.35).

Relatives and caregivers commented that some PWD were more stimulated and alert during
sessions. For example, one carer considered that MARIO had maintained Peter’s interest
more than would otherwise be possible saying:

‘He was actually doing it [painting]. Whereas, if it were you or | asking him to sit down and
asking him to draw a square, it wouldn’t happen.’ (Interview Carer).

If PWD had a low mood at the beginning of sessions this tended to be lifted. For example:

[Sarah] Was praying before the session started for all people [she had] known and lost. She
tells the facilitator about these people.... the facilitator listens, then asks if she would like to
listen to a song..... Inmediately the music starts [Sarah] is tapping her hand on the bed and
singing happily. (OME Sarah Session 5).

A few caregivers considered that the value of MARIO was contingent on PWD being able to
remember the robot after the sessions. PWD had a memory of MARIO or the researchers at
the beginning of 64% of sessions. They had no memory in 23% of sessions and there were
missing data on this question for 13% of sessions. Post-MARIO, most participants
remembered MARIO when prompted by the researcher showing them a picture of MARIO.
Then, they remembered details about the sessions with variable accuracy:

‘I don’t know what or how or not, but | got on with it [MARIO]’ (Interview Emily).

Only once did a participant with dementia, unprompted, mention material he had seen on
MARIO to his relative. However, a memory of the sessions could be kept ‘alive’ by caregivers
and relatives prompting PWD. For example, caregivers put a painting completed by Peter on
MARIO on his bedroom wall, and the following day Peter spontaneously showed this to
researchers.

The quantitative DCM data revealed that there were positive changes in the level of mood
and engagement (ME) after using MARIO. For 2 hours after using MARIO, 58% and 42% of
the time, PWD had ME levels of +1 and +3, respectively. This meant that PWD showed signs
of considerable positive mood and engagement for 17% more time after using MARIO than
they did Pre-MARIO. PWD also showed fewer signs of negative ME, as scores of -1 and -3
improved by 10% on Pre-MARIO levels. Figure 5.2 shows the percentage of time that
participants spent at different ME levels in the first DCM period Pre-MARIO, in comparison
with after using the robot.

Figure 5.2. This graph shows the percentage of time participants with dementia spent at
levels of mood and engagement before and after using MARIO. The ME Levels range from: -
5 Very great signs of negative mood; -3 Considerable negative mood; -1 Small signs of
negative mood withdrawn/out of contact; +1 No overt signs of positive or negative mood.
Brief, intermittent engagement; +3 Considerable positive mood concentrating but
distractible; +5 High Positive mood, deeply engaged. (Bradford, 2016).
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Multiple data sources revealed that there were no long term changes to resilience:

‘Once that’s over [using MARIO], she [Sarah] is back into listening to the radio again’.
(Interview Caregiver).

‘Once he [MARIO] was gone he was gone.’ (Interview Emily).
‘I think it’s [MARIO’s] helped my mother.... temporarily anyway’ (Interview Relative).

Furthermore, as reported in Table 5, there were no statistically significant changes in
resilience Post-MARIO in comparison with Pre-MARIO levels, measured through the quality
of life and capacity for resilience questionnaires and the well and ill-being (WIB) scores. All
PWD had a more positive WIB score after using MARIO in comparison to their Pre MARIO
levels, except for Jack, whose score was unchanged.

Table 5.5. Change in resilience as a result of using MARIO.

T — Mean (Standard Deviation) P
Pre-MARIO Post-MARIO Value
Quality of Life: QOL-AD 32.13 (4.73) 32.25 (6.54) 0.61
Capacity for Resilience: RS-14 84.50 (13.92) 83.12 (11.66) 0.93
Wellbeing: WIB 1.03 (0.44) 1.99 (0.58) 0.81

There was a small amount of potential for ongoing impact on resilience, as a few caregivers
and relatives said they intended to change their behaviour as a result of witnessing sessions
with MARIO and learning more about the preferences and abilities of individual PWD. For
example, Sarah’s carer learned the type of music Sarah liked and said she would help Sarah
access appropriate music in the future. Caregivers and relatives also expressed changed
opinions about Peter:

‘Before seeing Peter using MARIO | would have been saying that Peter has no attention.’
(Interview Carer).

5.1.5. Discussion

This study aimed to investigate how using MARIO affected the resilience of people with
dementia by identifying the characteristics of resilience in this context, exploring how
resilience changed as a result of using MARIO and identifying how MARIO was used to impact
resilience.
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The findings revealed that the resilience of people with dementia can be envisaged as existing
along an adaptivity-wellbeing continuum. People with dementia moved between
experiencing moments of positive adaptation which resulted in them doing okay despite
living with limitations, and moments when they exhibited low levels of adaptability and poor
wellbeing. These findings are consistent with those of previous studies, that the symptoms
and impact of dementia can fluctuate (Rockwood et al., 2014; Bradshaw et al., 2004). Indeed,
resilience may be impacted by the increased emotional volatility that is experienced by
people with dementia (Bryden, 2005; 2018). The findings also revealed no evidence that
people with dementia in this context could effectively deploy their resilience repertoires
without the support of other people when they were situated at the negative end of the
adaptability-wellbeing continuum.

One person with moderate dementia chose not to use the robot and another person with
dementia had to withdraw from the study due to her deteriorating health. Other studies have
also found that robots are not acceptable to all people with dementia (Demange et al., 2018;
Hebesberger et al., 2017), and conducting research is complicated by people with dementia
having co-morbidities (Fox, et al., 2014).

Using MARIO appeared to positively impact the resilience of eight people with dementia.
because when they engaged with MARIO and the facilitator, they moved towards the positive
end of the adaptation-wellbeing continuum and were more positive in attitude, engaged and
they could be said to be ‘doing okay’ (Figure 5.3.). There was some evidence that increased
resilience outcomes could be maintained for up to two hours after sessions. But, differences
in mood and engagement levels were not statistically significant and there was no difference
in resilience outcomes after two hours.

The sessions with MARIO enhanced the resilience of people with dementia because they
served as a resource for resilience which addressed people’s unmet need for meaningful
activity. Opportunities for meaningful activities were lacking in this context, as they can be in
other residential care settings (Harmer & Orrell, 2008; Clare et al., 2008). Through meaningful
activity, the sessions improved resilience and provided stimulation and opportunities for
enjoyment and interaction with other people which increased positivity and engagement. It
is also possible that people with dementia achieved a more positive sense of self-concept
because the conversation, stimulated by MARIO, focused on their positive memories and
topics about which the individuals retained knowledge and held a passionate interest. These
personal interests corresponded to the strengths and positive attributes of individuals with
dementia (Sabat, 2018). Therefore, MARIO was impactful through being a strength-based
platform for meaningful activity. In addition, people with dementia were active in their
interpretation and usage of MARIO. Through their active responses and creation of activity,
people with dementia illustrated they had, throughout their dementia, maintained intact the
personalities and interests that had informed their lives prior to having dementia (Bailey,
2017).

People with dementia in this residential care setting required support and encouragement
to access and engage with MARIO. MARIO was unable to independently provide this support
because the robot lacked the technical capacity to assess and respond to the variable and
complex physical and psychological needs of the people with dementia. Therefore, the
presence of a skilled facilitator was essential to enable the interactions between MARIO and
the people with dementia to be sufficiently meaningful to support their resilience.
Facilitators have also been important in other interventions that aimed to foster resilience in
the context of dementia (Newman et al., 2018; Clarke et al., 2018; Matcher et al., 2018) and
during studies that involved social robots (Feng et al., 2019; Chang, Sabaovic, & Huber, 2013).
For robots, including MARIO, to support successful interactions without a facilitator, they will
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need to be developed to possess more sophisticated human-like communication skills that
include the capacity to assess and respond to the complex needs of people with dementia.

In this study, MARIO encouraged engagement through being an embodied presence that
provided personalised stimulus material. The facilitators acted in concert with MARIO to
support the robot’s interactions by enabling people with dementia to prepare for and
maintain in-depth meaningful activity. The concept of readiness, that encompassed the
attitude and ability of people with dementia to engage with MARIO, was useful in this study,
as it has been in other contexts concerning the support of people with chronic health
conditions (Dalton and Gottlieb, 2003). Indeed, it is apparent that facilitators needed skills to
move people into a state of readiness through ‘scaffolding’ (Sharma, 2007) their support
according to the individual’s needs that fluctuated during sessions. The facilitators’ responses
were based on their knowledge of dementia, active listening, observation, and empathy. The
facilitator also enabled access through creating rapport and a human relationship with the
person with dementia that was based on reciprocity and partnership. This required the
facilitators to have a flexible agenda that focused on enjoyable joint discovery and responded
to what the person with dementia revealed was meaningful to them during the interactions.
The equality and rapport created during these sessions may be important for the successful
usage of social robots for resilience because they emphasise similar qualities to peer
relationships, and aspects of positive human relationships that are supportive of resilience
(Matcher et al., 2018).

Figure 5.3. The Adaptivity-Wellbeing Continuum and Response to MARIO.

Doing okay Continuum Low adaptability
despite limitations poor wellbeing

C——

MARIQO’s Impact on Continuum

Increased positive mood Negative mood,
engagement, resistance, little engagement,
acceptance

Factors Impacting movement along the continuum: lucidity, awareness of loss, energy
levels, level of physical wellbeing, and availability of meaningful activity.

How MARIO was used to impact resilience:

Facilitated support enabled readiness to access and engage with the stimulus material on
MARIO. Stimulus material on MARIO stimulated thoughts, feelings, and conversation
about self.

Responses of people with dementia to the robot were personality-based and active using
personal capacities and strengths.

MARIO provided increased opportunity for meaningful activity, including social
engagement with others and fulfilled unmet needs.

People with dementia were empowered and interacted in partnership with another
person to co-create meaningful activity. This activity re-enforced their positive self-
concept.

Future Research

Future investigations need to focus on exploring strategies to facilitate people with dementia
being empowered to co-create meaningful activities whilst using social robots alongside
other people. Studies need to emphasise that people with dementia are active recipients of
interventions (Beard et al., 2009). In addition, investigations need to address the cultural
factors that impact the sustainability of resilience after it has been supported through robotic
interventions.
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Strengths and Weaknesses of the Research

The literature to date indicates that this is the first study to examine how social robots can
affect the resilience of people with dementia. The usage and impact of MARIO were
examined over a relatively long period and in a real-world clinical context, using multiple
sources of data and robust frameworks for data analysis. The use of case study methodology
facilitated an in-depth examination of the personal, relational, and contextual factors which
affected MARIO’s impact on resilience. This study is limited because it involved a relatively
small number of people with dementia and there was no control group or blinding of the
researcher to the intervention. Nonetheless, involving this number of participants in the
study enabled an in-depth investigation and understanding of resilience and the effect of
MARIO. Furthermore, this sample size is typical of investigations that examine the effects of
social robots in people with dementia (Moyle et al., 2019; Rouaix et al., 2017; Feng et al.,
2019).

5.1.6. Conclusion

To conclude, social robots need to have greater capability to interpret and respond to the
emotional needs of users if they are to benefit the resilience of people with dementia without
the presence of a supportive facilitator. However, with a skilled facilitator, people with
dementia were able to access stimulating material on the robot. This was used by the people
with dementia to co-create meaningful activity that supported resilience through fostering a
positive sense of self-concept.
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5.2. Chapter Five. Summary and Segue

Additional material concerning the analysis of the findings that are reported in this paper are
available in Appendices 13) to 23). The appendices include an example of the raw
guantitative data obtained with dementia care mapping; screenshots with examples of the
processes conducted during the analysis; the coding framework exported from NVIVO;
examples of the memos written during the analysis; the link between the coding framework
categories and the final themes; and information about the results that were obtained using
member checking with a relative and professional caregiver participants.

Member checking also involved two participants with dementia. Shortly after their post
MARIO interviews, SW asked these participants to provide verbal feedback on her initial
interpretation of what they had expressed. During these discussions, both participants
agreed that their opinions had been accurately interpreted. Also, peer debriefing was
deployed during data analysis. SW and TK (fourth author on paper four), an experienced
qualitative researcher who was knowledgeable about resilience theory, worked
independently coding the first four transcripts. Then, the authors discussed their sets of
coding and they reached a consensus regarding the labelling of codes and the core issues
that they had identified in the data.

Chapter five reported an empirical study that applied resilience theory to investigate the
effects of MARIO, a social robotic intervention on the wellbeing of people with dementia.
The paper focused on the change in resilience outcomes that occurred due to using the robot
and the nature of the interactions with the robot that were required to elicit positive changes
in resilience. The paper provides insight into the components and nature of resilience for
people with dementia living in long-term care that contributes significant knowledge about
resilience in this context, to what is currently a relatively small body of research. This paper
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also provides substantial evidence that to support resilience, robotic interventions need to
empower people with dementia and enable them to co-create meaningful activities to foster
positive self-identity. Increased resilience resulted from meaningful activity stimulated by the
robot, but this was enacted and realised through the facilitator-person with dementia
relationship.

Paper four provides evidence about how one social robot was able to impact resilience with
a facilitator present. The findings reported in Paper four concerning MARIO’s limited social
presence is complemented by additional research that was undertaken by SW and another
member of the MARIO team, to examine the response of people with dementia (n=4) to
MARIO without the facilitator being present. This research revealed that after MARIO had
been introduced and the applications that were relevant to the participant had been opened,
one person with mild dementia illustrated that engagement in meaningful activity without a
facilitator present was possible for up to five minutes. Engagement without the facilitator
being present was not possible for the other three participants. This reaffirmed that MARIO
had limited ability to engage people with dementia independently.

What is known about the potential of social robots to support resilience in people with
dementia as a result of the body of work presented in this thesis will now be discussed in
chapter six.
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Chapter Six. Discussion.

6.0 Introduction

This chapter reviews the body of work that has been presented in four papers in
this thesis. Firstly, an overview of the thesis scope and its key findings are
presented. Then, key issues identified from the findings of the body of work are
discussed in relation to the wider literature. Following this, the strengths, and
limitations of this body of work are presented and the implications of the thesis for
future research and clinical practice are discussed.

6.1. Thesis scope and key findings
The body of work presented in this thesis explored the potential of social robots to
support the resilience of people with dementia.

Objective 1: To identify the factors that impact the acceptability of social robots for
people with dementia.

This aim was addressed in paper one. This paper presented a literature review that
examined factors that impact the acceptability of social robots for people with
dementia. The literature review revealed that:

e Investigating the acceptability of social robots in dementia can be guided
by concepts included in the Almere Model (Heerink, 2010) of robot
acceptability.

e The acceptability of social robots in dementia is impacted by multiple
interacting factors, at the level of the individual, significant others, and
wider society.

e People with dementia prefer robots that: use human-like communication,
have a capacity for adaptivity that meets a person’s needs for trust and
control, and that are personalised and respond to unmet needs.

e Most previous studies are of short duration with small sample sizes and
many studies are not conducted in real-world contexts.

Objective 2: To identify the key components of psychosocial interventions (PSls)
that aim to support resilience and to clarify how the concept of resilience can be
defined and operationalised.

This aim was addressed in paper two by conducting a literature review. This
literature review revealed that:

e Increased resilience was associated with feelings of empowerment and
positive psychology.

e PSIs to support resilience need to: involve meaningful activities, be
strength-based, person-centred, reduce stigma, improve communication,
increase social support, and enable reciprocal social interactions.

e There is a temporal aspect to resilience in dementia because it can be
fostered during and after PSls

e There is an interplay between individual and community resources that
support resilience.

e PSI| to support resilience in dementia can be investigated by defining
resilience as a process and through using the resilience framework.
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e More PSlIs need to be developed to support the resilience of people with
dementia who lack the support of family carers and/or have more
advanced dementia.

Objective 3: To determine the most appropriate study design to investigate the use
and effect of social robots to support resilience in dementia.

This aim was addressed through paper three. This paper presented a critical
appraisal of the structured, theoretically derived DESCARTE model. This paper
revealed that:

e (Case study methodology can be applied to investigate social robots that
aim to support resilience in dementia.

e The DESCARTE model provides a useful framework to support the
theoretical and rigorous design and use of case study methodology. It
facilitates researchers to focus on philosophical cohesiveness, ethical
considerations, and reflexivity, during the design, conduct, and reporting of
case studies. It also enables the rigorous analysis of multiple data sources.

e The model did not prompt the identification of research questions, specific
methods to promote rigor, or reflexive practices throughout the research.

e To improve its utility the model required additional prompt questions
which were recommended in paper three.

Objective 4: To investigate how using MARIO affected the resilience of people with
dementia by identifying the characteristics of resilience in this context, exploring
how resilience changed as a result of using MARIO, and identifying how MARIO was
used to impact resilience.

These objectives were addressed by the empirical study that is presented in paper
four. Paper four reported a multiple case study that for the first time explored how
social robots could impact resilience in people with dementia living in residential
care. The study revealed that:

e The resilience of people with dementia in residential care can be envisaged
as existing along an adaptivity-wellbeing continuum. When people with
dementia are situated at the negative end of the adaptability-wellbeing
continuum, they are unable to effectively deploy their personal resilience
repertoires without the support of other people.

e The resilience of eight out of ten people was supported while people with
dementia were using MARIO.

e There is a small amount of evidence that an increase in wellbeing may be
sustained for up to two hours after using MARIO.

e The increase in resilience was realised through the facilitator-person with
dementia relationship in which people with dementia were empowered to
co-create meaningful activities that fostered a positive sense of self-
identity. This meant that while they were using MARIO they were ‘doing
okay’.

e During the study, Mario was not autonomous and its ability to
communicate in a human-like way was insufficient to maintain the
engagement of people with moderate and advanced dementia without a
facilitator.
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6.2. Discussion of Key Issues.

The following key issues were identified from the findings of the body of work
presented in this thesis. These issues will now be discussed in relation to the wider
literature regarding the acceptability of social robots, and the design and use of
social robots for resilience in the context of dementia:

1. Can social robots enhance the wellbeing of people with dementia by
supporting their resilience?

2. How do social robots need to be designed and deployed to support
resilience?

3. Robot-human relationships.

4. Using a holistic approach to investigate social robots and resilience.

6.2.1. Can social robots enhance the wellbeing of people with dementia by
supporting their resilience?

The findings of this body of work reveal that the development, investigation, and
future deployment of social robots can be theoretically underpinned by resilience
theory and that social robots do have the potential to increase the wellbeing of
people with dementia through supporting resilience. Resilience was supported
through interactions with MARIO that increased positive emotions and enhanced a
positive sense of self-identity. The capacity of social robots to increase positivity
was also identified by Pedersen et al. (2018) in their literature review that involved
n=31 studies. However, the findings of this body of research also reveal that social
robots are not likely to be able to support the resilience of all people with dementia
because, for some people, social robots may not be acceptable or suitable PSls. This
finding concurs with Hebesberger et al. (2017) who found that robots may not be
acceptable or able to engage all people with dementia. In addition, because people
with strong feelings against social robots are not likely to participate in studies
involving social robots (Demange et al., 2018), the percentage of people who find
social robots acceptable may be overestimated. This suggests there is an ongoing
need to monitor and examine the acceptability rates and the barriers and
facilitators to the acceptance of social robots for the use of people with dementia
(Thordardottir et al., 2019). It may also be useful to investigate the attitudes
amongst people who decline to participate in research that involves robots.

6.2.2. How do social robots need to be designed and deployed to support
resilience?

The findings reveal that for social robots to support the resilience of people with
dementia, their design, development, and deployment needs to acknowledge the
agency of people with dementia. And, as discussed further below, the deployment
of social robots needs to be underpinned by the principles associated with strength-
based care.

6.2.2.1. Acknowledging agency.

The thesis findings reveal that people with dementia are active participants both in
the resilience process and the usage of social robots. It was identified in paper one
that individuals are active in their interpretation and response to social robots and
in deciding whether to engage with robots. Also, as described in paper four, people
with dementia are active in co-creating meaningful activities to support their
resilience. Indeed, the agency of people with dementia is necessary because
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resilience in dementia involves the use of resources to ‘overcome’ dementia
(Bailey, 2017). The literature also reveals that resilience requires resources to be
used in a way that enables a person to live with dementia with hope and positivity
(Sabat, 2018) and a ‘new normal’ as dementia progresses (Matchar & Gwyther,
2014). Therefore, people with dementia must be actively involved in using social
robots as a resource if social robots are to successfully promote resilience. Their
agency can be supported by other people, as discussed further below, but the
involvement of people with dementia cannot be passive if resilience is to be
increased. Therefore, this thesis reveals that the full potential of social robots to
support resilience will be created by each individual person with dementia
throughout their usage of robotic technologies.

The finding that agency is vitally important concurs with the views expressed in a
recent theoretical paper which advocates that older adults use technology by
creating spaces for it in their lives (Peine & Neven, 2019). And, it has been noted
that the active involvement of people with dementia is essential to the success of
PSls (Beard, 2009).

The importance of agency has been indirectly acknowledged during the
development of some robots, including MARIO, that deployed user-centred design
(Casey, 2016) and participatory design methods (Lee, 2017). These iterative
methods involve people with dementia and focuses on their needs throughout the
development process and participatory design methods. However, the importance
of agency being integral to the successful usage of social robots has not been
previously emphasised in the literature.

6.2.2.2. The principles associated with strength-based care.

The agency of people with dementia is an important concept within strength-based
approaches to care which aim to acknowledge and support a person’s personal
assets, their interests, and retained abilities using person-centred care (Moyle,
2014). The thesis findings reveal that the potential of social robots to support
positive self-identity and meaningful activity, may be enhanced if social robots are
personalised to the needs of individual users; they are used in a person-centred
way, and they fulfil the individual user’s unmet psychosocial needs. Indeed, as
discussed in paper one, social robots must successfully address these requirements
to a high degree if they are to be accepted by people with dementia and caregivers.
Furthermore, social robots need to be particularly pertinent and relevant to
individuals’ needs if they are to create the quality of personal engagement
necessary to enable meaningful activities to positively enhance the user’s self-
identity. These findings concur with other research that has recognised that social
robots present opportunities for people with dementia to engage in meaningful
activities (Bemelmans et al., 2012; Wu et al., 2016; Sarabia et al., 2018; Pu et al.,
2019) through their provision of personalised activities (Kerssens et al., 2015) and
by addressing unmet needs, particularly when people with dementia living in care
homes are agitated or isolated (Abbott et al., 2019).

The nature of dementia as a variable condition was identified and discussed in
paper four. Although people with dementia may not consistently have the cognitive
ability to rationalise about their needs or communicate them, people with
dementia know how they feel (Sabat, 2018). This suggests that people with
dementia will know if a social robot meets with their preferences and needs at any
specific moment. Therefore, to support resilience social robots will need to be
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highly sophisticated in their ability to accurately interpret the variable emotional
requirements of people with dementia and to respond to them appropriately.

Another principle of strength-based care is that people with dementia are
empowered through supportive relationships to identify and use their resources
(Pearson, 2013). The thesis findings, (paper two and four), revealed it is important
that social robots are used to empower people with dementia, as an outcome of
the resilience process, and as a means of stimulating meaningful activities (Paletta
et al., 2018). Empowerment of people with dementia was an essential ingredient
of the PSls that were discussed in paper two and empowerment was important in
the empirical study with MARIO when the applications, that were personalised to
each individual, enabled people with dementia to demonstrate their expertise.
Being empowered through exercising choices has also been identified as important
in other robot studies (Joranson et al., 2016; Chu et al., 2017) and those that have
involved non-robotic technologies (Huldtgren et al., 2016).

Therefore, the findings suggest that using the principles of strength-based care will
enhance the potential of social robots to support resilience in dementia. However,
the potential of robots is also impacted by human-robot relationships and the
capacity of social robots to create human-like relationships.

6.2.3. Robot-human relationships.

The findings of this body of work reveal that the potential of social robots to
increase the resilience of people with dementia is dependent on relationships;
human-human and human-robot. The research discussed in paper one identified
social influence was a significant factor in determining the acceptability of social
robots and relational issues were found in paper two and four to be key to the
development, outcomes, and the investigation of resilience in dementia. However,
the nature of these relationships requires further discussion.

The findings discussed in paper four reveal that social robots can support and
improve the human-human relationships between some people with dementia and
their relatives, caregivers, and facilitators. This finding is supported by related work
that documents that social robots can improve communication between people
with dementia with others (Jgranson et al., 2016; Rouaix et al., 2017; Joshi et al.,
2019; Feng et al., 2019). For example, Liang et al., (2017) found that a social robot
improved communication between people with dementia (n=30) and day centre
caregivers.

However, as described in paper four, the primary relationship that enabled
resilience to be supported by MARIO was human-human, with the facilitator
supporting the person with dementia. This finding suggests that robots of a similar
capacity to MARIO for human-like communication can enhance the resilience of
people with dementia through the robot stimulating human-human interactions
and relationships. This means that robots are likely to be more successful and
meaningful if they are used alongside other people rather than left for people with
dementia to use independently (Neal et al., 2019). This finding also suggests that
social robots are effective as embodied multimedia artifacts in a similar way to non-
robotic technologies such as CIRCA (Purves et al., 2015) and a commercially
available touchscreen-based digital system called It’s Never 2 Late (iN2L) (Lazar et
al., 2018). CIRCA is a multimedia artifact that has been found to support human-
human relationships through mediating reminiscence and communication (Alm et
al., 2009). The iN2L is similar having several applications for entertainment and
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social involvement and it has been found to increase social interactions, and
improve caregiver knowledge of the person with dementia (Lazar et al., 2016).
Furthermore, CIRCA has been proposed as a technology that can support resilience
through increasing equality between conversational partners and providing
positive relationships, environmental mastery, and autonomy for people with
dementia (Astell et al., 2018).

The technical capacity of social robots to communicate in a more human-like way
is likely to increase in the future because it is the goal of developers to engage and
motivate users through creating robots that are capable of participating in
empathetic human-robot relationships (Carolis et al., 2017). Currently, developers
are working to improve the ‘social memory’ of robots to enable them to recognise,
understand, and respond to users’ affective states (De Carolis et al., 2017). For
example, the social robot Pepper is being developed through the international
CARESSES project (Padadopoulos et al., 2020). Pepper has greater functional ability
than MARIO, and it includes a greater range of speech
(www.youtube.com/watch?v=fBOfyhPkis8&feature=youtu.be). Pepper has been
developed to recognise the habits of users and aspects of their personality traits
(Melo et al., 2018), and it is reported to be able to learn the emotional behaviours
from individual users (Tuyen et al., 2018). A proposal to evaluate Pepper has been
published (Papadopoulos et al., 2020). This will use an RCT involving older adults
living in care homes (n=45) to ascertain to what degree the wellbeing of participants
is impacted by social robots that can learn to respond in culturally specific ways and
according to the preferences learned from participants.

It is possible that with greater robot technical capacity in the future, the resilience
of people with dementia may be supported through different human-robot-human
relationships. These may include reciprocal relationships in which human users
provide care for robots whilst robots support the care of humans (Dautenhahn,
2007). Reciprocal peer-like human-human relationships, as discussed in paper two
and four of this thesis, are key to supporting resilience in dementia. It might be
possible for future social robots to create empathetic relationships that enhance
the positive self-identity of people with dementia and enable the co-creation of
meaningful activity. But, whether the robot-human relationship will ever be
sufficiently peer-like and reciprocal to support resilience when the robot is used by
people with dementia independently will require further study.

The next section of this discussion builds upon the notion argued here that using
social robots to support resilience in dementia concerns relationships. The findings
of this body of work reveal the need for a holistic approach to be taken when
considering social robots to support resilience in dementia.

6.2.4. The need for a holistic approach.

For social robots to support resilience, the biopsychosocial context into which social
robots are deployed needs to be considered. Paper one identified that the usage of
social robots by people with dementia is impacted by multiple interacting factors
that occur at the level of the individual, their community, and wider culture. It was
also discussed in paper two that resilience in dementia is impacted by multiple
factors that are external and internal to individual people with dementia. A holistic
approach to the examination of social robots is also important because paper two
revealed that for resilience to be fostered, PSls must involve a stigma-free
environment. Being holistic must include being mindful as revealed in paper one,
that social robots cannot be expected to sustainably support resilience if the
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context is not conducive to supporting PSls that use strength-based principles. Like
all technologies, the effectiveness of social robots that aim to support resilience is
impacted by the context into which it is introduced (Huter et al., 2020). Caregivers
play an important role in the implementation of technologies in the context of
dementia and it is very important how the benefits of technologies are perceived
by and communicated to caregivers (Thordardottidir et al., 2019). For social robots,
as novel technologies, this may be a challenge because people in therapeutic
professional roles can have a healthy scepticism about new technologies (Zarit et
al., 2020). In one study that focused on the social acceptance of an autonomous
robot, 47% of professional caregivers (n=66) said they would not like to share their
workspace with a robotic aid and some expressed irritation or fear about the robot
or a general dislike of technology. Other caregivers (53%) said they would like to
work alongside a robot. Some caregivers were interested in the robot and excited
by it (Hebesberger et al., 2017). Caregivers can also fear that their role will be
undermined or replaced by social robots (Share & Perry, 2018; Casey et al., 2020).
Therefore, social robots need to be considered in conjunction with the context in
which they are deployed and it must be acknowledged that people with dementia
are embedded in rich cultural lives (Pedersen et al., 2018). Zafrani and Nimrod
(2019) have also called for a holistic approach to the study of older adults and their
interaction with social robots.

As evidenced in paper four, if the context in which care is provided is stigma-free
and supportive of strength-based principles and if stakeholders accept social
robots, then there are opportunities to support resilience using social robots.
However, the findings of this thesis speak to the need for social robots, that aim to
support resilience, to be deployed with attention to the culture of care that prevails
within the individual contexts. The findings in paper two and four suggest that for
long-term sustained impact, social robots as a strength-based psychosocial
intervention need to be supported by attitudes and environmental organisation
that endorse social rather than medical conceptual models of disability.

6.3. Implications for future research

The work in this thesis has highlighted several areas for future research. The current
body of research is small, and future research needs to verify the findings of this
thesis by conducting large empirical studies as the technical capability of social
robots increases. It would be valuable to develop a core outcome set on resilience
in dementia. A core outcome set would enable comparison between future social
robots. Development of core outcomes for resilience could draw upon the
forthcoming work of Harding et al. (2018) who aim to develop an outcome set for
the evaluation of nonpharmacological health and social care interventions for
people living with dementia in community settings. It could also draw upon
previous research that has supported using the concepts of positive psychology and
social health as outcome measures for the assessment of psychosocial
interventions in dementia (@ksnebjerg et al., 2018).

Future research should also clarify the efficacy of social robots being embodied and
having autonomous movement in comparison to non-robotic multimedia artifacts
that are used with human facilitators.

Future research needs to establish if the human-robot relationships change with
greater robot capability and to what degree future social robots can produce
reciprocal peer-like relationships. In addition, because this thesis identified the
importance of relational and cultural issues it would be useful to explore how

114



Chapter Six. Discussion

reciprocal social relationships can be enhanced by using social robots in group-
based PSls for the development of both individual and group resilience. Social
robots have been used to deliver PSlin groups (Moyle et al., 2017; Joshi et al., 2019;
Feng et al., 2019). However, social robots as group PSIs will still have to enable
agency and the co-creation of meaningful activity. Furthermore, the demands
placed upon the robots for human-like skills may be even higher in a group
situation.

The empirical study of MARIO (paper four) found no evidence that people with
dementia were deceived as to the nature of MARIO or the level of the robot’s
capability and to my knowledge, no evidence of deception has been identified in
other empirical studies. However, as robots are developed with more human-like
capacity with greater degrees of autonomous movement and adaptability the
possibility of deception occurring needs to be monitored (Lazar et al., 2016).

Future investigations should use methodologies that can examine the complexities
of clinical environments (Huter et al., 2020), including cultural and relational issues
whilst also ensuring that the views of people with dementia are heard and
supported. Much research on social robots and resilience involves caregivers and
people with dementia as dyads (Matchar & Gwyther, 2014; Liang et al., 2017; Moyle
et al., 2019a, 2019b). However, there is evidence that the views of people with
dementia and significant others can differ about using social robots (Paletta et al.,
2018) and other technologies that are designed for home monitoring (Berridge &
Wetle, 2019). It is particularly important to identify the needs and opinions of
people with dementia because many robots are being developed for use in
gerontology that focus on monitoring the wellbeing of older adults with sensor
applications (Huter et al., 2020). If robots are used to fulfil the needs and
preferences of caregivers rather than people with dementia the privacy and
autonomy of users could be compromised, and social robots may be unlikely to
promote the resilience of people with dementia.

6.4. Implications for future clinical practice.

To enable social robots to support resilience, guidelines for their design and
deployment need to be developed that are underpinned by the principles of
strength-based care. A useful starting point may be guidelines recently developed
for the usage of digital recreational technologies in memory care settings, which
also recommend strength-based principles are adopted (Lazar et al., 2018).

Currently, there is little professional regulation or educational provision to guide
how current and future health and social care professionals can work alongside and
utilise social robots (Share & Pender, 2018). A response to this gap in provision is
being developed by a European wide project (prospero.via.dk/en). This project aims
to establish how health and social care professionals can learn to use autonomous
technologies, so they can contribute to discourses about the future development
and use of social robots (Share & Pender, 2020). Also, multi-disciplinary
postgraduate training in digital technology that aims to prepare health and social
care providers to use technological resources, is becoming available at some
institutions (e.g. MSC Healthcare Technology, the University of West of England
Bristol).

6.5 Social robots in the context of COVID 19.
The impact of COVID 19 on people with dementia has been considerable. Shocking
statistics reveal that 25.6% of all deaths that occurred during May 2020 in England
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and Wales from COVID 19 involved people with dementia (Office for National
Statistics, 2020). In Ireland, 29.2% of the total 1,245 deaths prior to 20™" May 2020
have involved people with a chronic neurological disease that includes dementia
(Health Protection Surveillance Centre, 2020). It is notable that dementia has not
been the focus of government policy discussions about COVID and that people with
dementia are at increased risk of COVID because they live in care homes rather than
due to dementia per se (Hennelly & Cahill, 2020). Also, people with dementia are
at increased and significant risk of social isolation, loneliness, anxiety, and a sense
of abandonment, because during the COVID crisis their support services are
reduced and there is increased stress on their caregivers (Hennelly & Cahill, 2020).

There have been calls for innovative methods to be used to facilitate people with
dementia to engage and stay socially connected. In particular, the COVID crisis has
increased the need for people living in residential care to maintain their social
connectedness through video calls when visits in person are not possible, and group
activities have been cancelled (Hennelly & Cabhill, 2020). Telepresence robots and
social robots with video call capacity could help people with dementia to maintain
contact with their friends and family. But, where they are available, they are being
underused and the COVID crisis has exposed a lack of capability amongst caregivers
to use ICT alternatives (Calaeb-Solly, 2020).

There are some examples of innovative technology being used during the crisis. For
example, one dementia café has been transferred online (engagingdementia.ie).
Thirty-one percent of people with dementia (n=147) were comfortable using ICT
and accessing services online (Alzheimer Society of Ireland, 2020). However, this
may over-estimate ICT use and comfort accessing services online as these results
were determined using an online survey with a sample of people with dementia
that included people under 65 (n=16). Indeed, in Ireland only 38% of people over
80 years have internet access in comparison to 86% of people aged 50-59 (Doody
et al., 2020).

COVID 19 s likely to impact people with dementia for the foreseeable future. Social
robots may be an innovative way to support people with dementia by
supplementing human relationships and care provision. However, the
implementation of technologies must attend to the voice of people with dementia
(Commissioner for Human Rights, 2020) and they must be deployed with age-
friendly strategies to avoid increased reliance on technology that may widen
existing health and social inequalities (Marston & Samuels, 2019).

6.6. Thesis Strengths

This thesis has identified the factors that impact the usage and effect of social
robots to support the resilience of people with dementia and how robots for this
purpose can be investigated. The body of work is underpinned by recognised
theories of technology acceptance and resilience. In addition, the thesis was
informed by a systematic review, stakeholder consultation, and concept analysis of
resilience (Windle, 2011) and a systematic review, involving n=38 studies that
determined how resilience was understood and had been applied to older adults
(Van Kessel, 2013). The research reported in papers one-four records that a logical
stepwise approach was used throughout the thesis. The relevant literature was
comprehensively reviewed using robust methodologies and the review findings
informed the content and analysis of the empirical research. The empirical study
which examined the potential of a social robot in a real-world clinical context was
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designed and conducted using rigorous case study methodology guided by a
structured theoretically derived model.

6.7. Thesis Limitations

Limitations concerning the individual studies have been discussed within papers
one-four and there are limitations to the body of work presented in this thesis.
Overall the thesis is based on a relatively small body of existing literature, and the
empirical study used a small sample size and it investigated only one residential
care setting. Another limitation was that MARIO could not be fully autonomous
during the study, because the robot was unable to independently navigate around
the nursing home because beds and chairs were moved on a daily basis.
Nevertheless, this body of work makes a significant contribution to knowledge
addressing the gaps in knowledge that are specified in chapter one and those
summarised below.

6.8. Thesis Conclusion

The thesis presents four papers that report a body of work that significantly
contributes to the current limited empirical evidence on how social robots can
benefit the psychosocial wellbeing of people with dementia. It provides new
evidence as to how social robots can be used to support the resilience of people
with dementia through their capacity to enhance human-human relationships and
support a sense of positive self-identity. The thesis reveals that to support resilience
social robots need to be used according to the principles of strength-based care,
particularly respecting and responding to the agency of people with dementia, to
create empowerment, meaningful activity, and peer-like reciprocal relationships.
Currently, social robots lack the capacity to independently support resilience, but
they may be able to do this in the future if they are fully autonomous and able to
read and react to the emotional response of users in a more human-like way.
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Appendices

Appendix 1) Paper One: Search Strategy.

The initial search strategy was designed and conducted by a librarian, on behalf of the wider MARIO
project, to examine only empirical studies thatincluded people with dementia. In designing this search
the population and interventions components of the PICO principle were used to form the search
terms and strings in this strategy. A combination of free-text terms and appropriate controlled
vocabulary from MeSH and Emtree were used to develop comprehensive search strategies for the
databases. Due to inconsistencies in the use and meaning of terms and main concepts, it was decided
to keep the search broad to maximise sensitivity although this will have implications for the specificity
of the search. The search terms in this initial search are listed in the table below:

Table showing Search Terms used during the Initial Search.

Population Phenomenon of Interest
Dementia (indexed terms) Robotics (Indexed terms)
Dementia® (free-text) Robot* (free-text)

Alzheimer's Disease (Indexed terms)
Alzheimer® (free-text)

The following databases were agreed upon and searched to identify relevant studies: the Cochrane
Library, PubMed, Scopus, CINAHL, EMBASE, Web of Science Core Collection, PsychINFO, and
Compendex (Ei Village 2). Search strategies were structured and adapted to suit the functionality of
each of the databases. Publication date limits were set from 01/01/2009 to the 17/05/2015. Field
limiters were used in different databases when deemed appropriate. Search filters to identify specific
study types or language were not applied. The following information was documented for each
database: the name of the database and the platform by which it is delivered, the years of coverage
of the database, the date the search was conducted, the limits/filters used, the number of results, and
the search terms. Details of the identified documents were imported into reference management
software and made available via an EndMote library.

In 2016 5W clarified the aims of the review and examined the initial search results. Examination of
these results identified only a few papers that described relevant empirical studies involving people
with dementia. Therefore, in consultation with the MARIO project team and guided by the keywords,
citations and reference list of relevant papers SW amended the search strategy and conducted a
second search. This search aimed to identify studies that involved people with dementia, older adults
without dementia, and older adults with mild cognitive impairment. In the second search, the
publication language was limited to English, its date limits included literature published from 2005-
2016, and the indexed and free-text search terms reported in paper 1, were added to increase the
search specificity. In addition, the references and citations of relevant papers were hand searched.

122



Appendices

Appendix 2) Paper One: Inclusion and Exclusion Criteria.

One

Table showing inclusion and exclusion criteria for literature reviewed in Paper

Inclusion

Exclusion

Empirical studies published between 2005
and 2016 in English

Studies published before 2005.

Studies must involve people who are
diagnosed with any type and severity of
dementia or people with mild cognitive
impairment or older adults aged over 65
who do not have dementia.

Studies involving people under 65
who do not have dementia, or mild
cognitive impairment.

Studies can involve any outcomes but
include a focus on the acceptability or
attitude towards robots.

Studies that focus on the technical
aspects of robot(s) without
including the perceptions or
experiences of users.

Studies must involve robots for
companionship, designed to support
psychosocial wellbeing.

Service robots that are designed to
facilitate physical care tasks.

Studies of any design.
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Appendix 3) Paper One: PRISMA Flow Diagram.

Identification ]

[

l

Screening

Eligibility

Included

Additional records identified

(n=6)

Records identified through
through other sources database searching
{n=280)

Records after duplicates removed
(n=198)

¥

Records titles screened

(n=198)

¥

Abstracts screenad

L 4

¥

Records excluded
(n=143)

Mot in English 22

Mot empirical studies 31
Mot people with
dementia, O& with MI, or
OA 44

Mot focus on perceptions
or experience 46

(n=55)

¥

Full text screened
(n=44)

¥

Studies included in final
review synthesis
(n=44)

Records excluded (n = 11)
Mot Empirical Studies 3
Not people with
dementia, OA with MI, or
OAB
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Appendix 4) Paper Two: Quality Appraisal of Studies included in the review.

C hf P ’ WIWW.CR5P-Lk. MEt
) info@casp-uk.net
Critical Appraisal

Skills Programme sumrmertown Pavilion, Middle
. Way Oxford OX2 7LG

CASP Checklist: 10 questions to help you make sense of a Qualitative research

How to use this appraisal tool: Three broad issues need to be considered when appraising a
qualitative study:

P Are the results of the study valid? (Section A)
P What are the results? [Section B)
f\ Will the results help locally? [Section C)

The 10 questions on the following pages are designed to help you think about these issues
systematically. The first two questions are screening questions and can be answered quickly.
If the answer to both is “yes”, it is worth proceeding with the remaining guestions. There is
some degree of overlap between the questions, you are asked to record a “yes”, “no” or
“can’t tell” to most of the questions. A number of italicised prompts are given after each
guestion. These are designed to remind you why the question is important. Record your
reasons for your answers in the spaces provided.

About: These checklists were designed to be used as educational pedagogic tools, as part of a
workshop setting, therefore we do not suggest a scoring system. The core CASP checklists
(randomised controlled trial & systematic review) were based on JAMA 'Users’ guides to the
medical literature 1994 (adapted from Guyatt GH, Sackett DL and Cook D), and piloted with
health care practitioners.

For each new checklist, a group of experts were assembled to develop and pilot the checklist
and the workshop format with which it would be used. Over the years overall adjustments
have been made to the format, but a recent survey of checklist users reiterated that the basic
format continues to be useful and appropriate.

Referencing: we recornmend using the Harvard style citation, i.e.: Critical Appraisal Skills
Programme (2018). CASP (insert name of checklist i.e. Qualitative) Checklist. [online] Available
at: URL. Accessed: Date Accessed.

@CASP this work is licensed under the Creative Commons Attribution — Non-Commercial-
Share A like. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-
sa,/3.0/ www.casp-uk.net

Crithcal Appraisal Skills Prograrmene (CASF) part of Owdord Centre for Triple Value Healthcare 'Wiaiw Caspil k. net
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CNSP

Paper for appraisal and reference: Matchar et al

Section A: Are the results valid?

Can’t Tell J

SOmMMENL The study is structured nicely as a general discussion/exploration of resilience
through engagement in the memory-makers group. However, the is not a clear
staternent of the specific aim that the research is trying to achieve. Broadly the
aim is: To explore the impact on resilience of an educational support group.

Yes

Can’t Tell /

Mo

~OmmENts yag good for an exploratory study in which the variables of resilience in
dementia are not fully established and measurable. As resilience is
operationalised as a dynamic process rather than a trait.

[ Is it worth continuing?

[¥5)

Tes

Can’t Tell /

Mo

reported,

Comments: |t s not possible to ascertain if the research design was appropriate as very litle detail of
the methods for data collection are provided. And they ane not justified in the research
report. This includes the general reporting of oenaral obsarvations rather than using
specifc outcomes measures. Equally data collection and analysis methods are not
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CNSP

4. Was the recruitment Yes J HINT: Consider
trategy appropriate to e |fther yrcher has explained how tf
the aims of the Can't Tell participants wer t
. Ifil whiy t i i
Mo t t t t
et row | ot
B t byt t
® |ft
tr
ttota {

Lomments: Ng explanation of this is provided in the report. The study uses the paople who attended
the support group. Bias in sampling noted, as PLWD and carers were willing to
participate in group and also had their own transport. And had care partners. Eligibility
criteria for the group is mentioned but rrcruitment is not described in detail or justified.

5. 1 t 1 Yes HIM
L 1 s |ft} tting for t t Hiom
Can't Tell / just
= |f |t 1 o ta W { |
Mo f roup. semi<structured inten
{
= |ft jList th 1
= |f t} I t t
] L} L} tr L}
1 I |
f 1 f t 31
w | t i
1 1
e Ift t t
t al, t t
s |ft ,
turat t

SOmMMENts The data collection strategies and their analysis are inadequately reported in
these papers. They are not described and there is not data collection section

in the paper.
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CNSP

Can't Tell

LOMTENE N mention in the report of researcher, participant relationship or reflexivity.

Section B: What are the results?

Can't Tell

Comments

‘Details of ethical considerations and information as to approval from ethics
committee are not provided.
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ChSP

B. Was tl ita analy Yes HIM
| e |fther N Ir it ription of tf
Can't Tell ina o
/ ¢ |f thematic ana f t
ta
. i} | (1}
t t T (| t
t netrate t
e | I I I
i
- t ext t t tar t
I T I
. Er I il t
t I ]| t

9. st tat Yeg HIM I rwhether
Can’t Tell o |f ther t naof th
y bot | o] (M
Mo . sreher’s argument
# |ft I
bilit I
I I ] I I
f T f
s |ft r t t
I f I

Lomments They are provided in a descriptive way. Quotations provide illustration of what
the findings are derived from. Findings are discussed under headings in Matchar
(2018) which could be seen as themes although this is not explicitly stated.
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| Section C: Wil the results help locally?

10, How valuable is the HINT: Consider
researchy ¢ |f the researcher discusses the
contribution the study mak 0 existing
do they
consider the findings in relation to current
practice or policy, or relevant research
based literature

o [f they identify new areas where re

knowledge or understanding

o |f the researchers have discussed whether
or how the findings can be transferred to
other populations or considered other

ways the research may be usec

Comments: Some of the findinga suppor the developing field of resilience in dementa, but their indings can only be a spring
board for further research, because so itthe meth odology was provided, Most of the Sndings are descriptive and
appear slmaost dotal b of this. H , fheir value i s that they are a study of a feld of researchin
wihich their are few confribuions. Yes, their research can probably ba generaiisable to ofher populafions which are
similar to those parfcipants described here. I involves a relatively high number of panticipants, as i 1ook place over
several years, with several cohorts attending the support group. But this research has methodological weaknesses
and imitations. I is of value a3 an initial spring board for furher Mgorous: resaanch,
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ChSP

Paper for appraisal and reference: Clarke et al (2013, 2018)

Section A: Are the results valid?

LOMMENTS T4 compare the influence of dementia adviser and peer support network
services to identify ways they contribute to well-being and resilience of
PLWD and care pal"tnﬂrs\.

2 |I _l I e / « If the researd I.”I.. .

riate? Can’t Tell minate ti tions and/or subject

Mo

Comments: This study examines the exparience of iving with dementia and it compares he influenoe of act vely
managing deameantia using twa suppaort inlervenfons. Tharsfore mixed methods approach which prvileged
the qualitative methodology was appropriste as the goal of the research was to identfy ways in which the
Dementia adviser and peer suUppon network sendices contribue to the wall being and resdienoe of PLWD
and thair care partnars. This approach was also compatibla with the social constructivist paradigm that

quided the study

| Is it worth continuing?

'e;-sl HIN i i
fiate to « If the resaarcher has [ustified 4

if the Can’t Tell T rct n [eg. b tt

[}

Mo mett 1

SOmmENt ystified the choice of design, to capture a wide range of activities in DA and
PSN, to combine the strengths and reduce the limitations of gualitative and
guantitative data, and to broaden and deepen the scope of the inquiry and
provide supporting evidence, with ratification of emerging ideas.
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CNSP

4 t t t Yes HIr
trat riate t .

the aimsof the Can't Tell part t

e It | 1

No t

| I I

typ {

LA

LommEnts ysed a sampling matrix to identify and recruit a range of service users and
stakeholders in each site,

5. Was ti ita collect Yes HIN
3 way thataaar eg tl o |fth tt for th it t

Can’t Tell justifie

No f roun ; tur t

Lomments: clear descriptions supplied with some justification of choices made
provided.
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ChSP

LOMMENE Glarke (2013) discusses the position of the researchers and how this
impacts the research and this view is consistent with the research which is
guided by the social constructivist research paradigm.

Section B: What are the results?

7. Have ethica ues beer Yes HIM r r
taken into cor erationr o |f there ar nt ta Fvooay th

Can't Tell

Mo ™ If

Lomments: yes to all these points: there were suffisent details of how the reseanch was explained to paricipants for the
resder to assess whether athical standards ware maintsined
+ [sgues raised by the study (e.g. issues around informed consant or confidentality or how ey hawe handied
the effects of the study on the parficipants during and after fhe study) were discussed
'Cwmdmmlq'rt fram the ethics commitize. In addition, researchers completed training on the Mental
apacily Acl
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ChSP

8. Was the data analysi Yes / HIN I r
ufficiently rigorous? # [fther i in-depth ¢ ription of tf

Can't Tell

® [T} tica ¥ | I
Mo hiow th tegor themes wer
'] tr i [ i
1ta i WA 1 i
rinal sa t m tratet ina
“r
s | it il t I Ju]
tt
. W 1t t i tra 1 ita ar
t nto
L] etr t ir t
t I wtent | Tl
{} 11
] ntat

Lomments: Yas used NVIVO, for interview data, and coded using descriptive content analysis, initial coding
framework then refined until saturation, Survey datainto SPSS, Findings integrated, using
mela-analysis? pbs this was the rmed usad to incorporate all the data including qualitative interview
data. Precise details as to how this was done are not provided, ? namative synthesis is used.

Q. |5 there a clear statement Yes HIM 1 rwhett

of findings? / s |fthe findings are expl
Can't Tell s |f ther ydequat y s

VIO bothtora i@ainst 1
Mo researcher’s argument

o Ift it 35 it

sility of 1
f I par twva f

thar nd
s |ftf 15 3 i t

I T |

Comments:Discussad in relation to original research questions, yes credibility discussed, using PP to
develop research tools, and using interview quotes, Also checked the constructions
generated against participants’ meanings, used their actual words, and the researchers’
personal views were explored, Also discussed auditability,
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- 9
skills F 31T

CISP

| Section C Will the results help locally?

10, How valuable is the
research

Comments: Extensiva discussion of results and recommendations of them for policy, practice and future ressarch.

The research was valuable due to its national focus and redatively large size, evaluating 40
demonstration sites, and yet it used multiple methods including those that capiured the voice and
opimans of indviduals. This providad dapth and bradth in tha invastigation. Yes identifiad that tha datain
this research could be reexamined with public health frame of analysis, and to examine longitudinal
impact of tha sarvicas and 1o axaming tham in tha futue as the demonstration sites continua to avalva.
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CISP

Paper for appraisal and reference: Newman etal 2018

Section A: Are the results valid?

the ressarch? Can't Tell o whv It was th +ht important

Commen

% Tg evaluate the impact of visual arts enrichment activities on opportunities
for resilience. Clearly stated in the abstract of the paper and implied during
the paper.

Fate? Can't Tell

Mo

Comments: Newman el al (2018) sakes a mixed methods design, which was primarily qualitatve, was used as per the
protacl Windie et al 2016, However, anly qualitative methodologies were collecied and analysad ta
investigate the impact on resilience as descnbed in {2018). This was appropriate to the aim of examining the
impact of vsual ants enichiments adivity on opporunities for reslience within the social-cultural context of
tha nurging homea. And it is noteworthy that this analysis was conduded on the data, after it had been
collected for the wider mixed methods project

| I5 It worth continuing?

i

Yes / . ’
ite to e if the r yreher has justif th

if the Can't Tell r rck n(eg | th

Mo method t

Comments:

Yes it was appropniate. As per Windle et al 2016 protocol and the design
described in Newman et al 2018. This design, facilitated capture of data and
its interpretation during this process and outcome based evaluation.
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ChSP

Yes

Can't Tell participants wer t

Mo tf ted were th

Lomments: | neiusion and exclusion criteria described in Newman (2018). Full and appropriate
recruitment strategy supplied in Windle et al (2018) as per protocol of Dementia and
Imagination project. However, itis not clear on what basis the sub-set of participants

were selected for interview during the three morths follow up after the intervention.

Yes HIN

arch issues Can’t Tell just

Lomments: some of the description of data collection methods doesn't contain details in the
Newman (2018) paper. i.e. the structured detail of the artist's notes is not provided.
However, these details are provided in the companion protocol paper, Windle
(2018) The interview schedule is well described, however, details of the structured
questions are not provided in Newman but they are included in detail in Windle (2018).
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Cl

SP

Can’t Tell tt

Lomments: Reflexivity and the position of the researcher was not discussed in Newman
et al (2018) or the Windle et al (2016) paper. In addition, the role of the
researcher and the potential for bias not discussed.

Section B: What are the results?

Can't Tell

Ma s Ift

Comments:

Yes ethics committee approval sought; protocols developed; researchers
trained and informed consent considered in Newman (2018). The
participant's dementia was taken into consideration whilst cbtaining consent
and details of this procedure are given in Windle (2016).
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ChSP

Sk e

B. Was the data analysi Yes / HIMT: Consider
ufficiently rigorous? * |fther in in-depth « ription of tl

Can't Tell

e |1l I ] , A . I
Ma how tt tegar hemes wer
. Ll | ar i
1ta t W i i
Zinal sa t m tratet 1na
or
s | nt dat ) t t ]u]
t
L] T it i i ntra 1 ita ar
tat t
. rLr edr rit
I nr ate it
ita
] ntat

Lomments: Newman et al (2018) described how transcripts were coded in NVIVO and
this involved multiple readings. And precise and rigorous methods of
analysis are described in Windle (2016).

9. Is there a clear statement Yes HIN

whet

of findings? s [fthe findings are exp
Can't Tell s If there is adequat ussian of t
/ vidence both for and against tl
M researcher’s argument

o |ft irch i

by of t
I Tal) rt s I

tha inalyst

o [ftl i | 1t t

] t

Comments: It is dificult to asoe rain the precise detailed findings of the research from the finding s secon in Newman (2018)
due fo its structure, Some pois the findings are presented amongst new material and discussion, There are also
not very many quoistions from particdpants suppled. The findings sedion could have benefited from & thematic
map or summary table Esfing key Sndings. Howewer, the findings that ane discussed are very interesting, and
usefu,
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CISP

Section C: Will the results help localby?

10, How valu

Jhle Is the HIM

Comments: py interpretation is that this study is valuable as a starting point to provide a context for

developing resilience in people with dementia in care homes, This is because it is the only
study found during this review that investigates resilience to date in a nursing home context,
with people who have moderate and severe dementia. It is a relatively large qualitative study
involving (n=48) people. It is noteworthy that Mewman et a1 (2018) is a paper that introduces
many complex ideas which could benefit futher discussion within this context and sample.
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Appendix 5) Paper Four: Copy of the letter granting ethical approval for the empirical
study as part of the wider MARIO project.

_ Leas-Uachtarin Vice President
OFE Gaillimh um Thaighde for Rescarch

NUI Galway

Date: 13 April 2016
Ref: 16/FEB/04

Prof. Dympna Casey
School of Mursing and Midwife ry
NUI Galway

Dear Prof Casey,

RE Ethics sApplication: ‘Managing active and healthy aging with use of caring service robots (MARIO)
Second Phase.”

| write to you regarding the above proposal which was submitted for ethical review. At a meeting of the

Research Ethics Committee, held on 15" March 2016 it was a decision of the Committee to grant the project
APPROVAL.

When the decision was taken | was chairing the meeting and the following members were also present:
Maura Dowling Enda Fallon Maureen O'Sullivan
Patrick Towers Cormac Forkan Manus Biggs

Please reply by email confirming the above within 30 days of the date of this letter,

All NUI Galway Research Ethic Committee approval is given subject to the Principal Investigator submitting
annual and final statements of compliance. The first statement is due on or before 31 January 2017.

Please see section 7 of the REC's Standard Operating Procedures for further details which also includes aother
instances where you are required to report to the REC.

Yours sincerely

Allyn Fives

Research Ethics Committee

OF Gallimh, MNUT Galway, T4a%a9l 498312
Bdthar na hOllscoile, University Road, F 1333 9L 454 591
Gaillimh, Eire Galway, Ireland www i palwayieresearch/vp_research
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Appendix 6) Paper Four: Ethical Distress Protocol.

OE Gaillimh : aﬁm@
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MARIOQO: Ethical Distress Protocol

This procedural protocol is to ensure that the wellbeing and rights of the person with dementia are
protected. The steps outlined below are for participants’ benefit in the event that they become
distressed while MARILO is present or while data collection is being undertaken.

Dealing with distress,

In the event that the person with dementia demonsirates signs of distress at any time either when
MARIO is present or during data collection, including: restlessness, agitation, repetitive
questioning, crying, data collection will be stopped and/or MARIO will be removed from the
persons environment. The researcher will try to ascertain the cause of distress and help the person
with dementia to alleviate the source of disiress if possible. The researcher will check with the
person with dementia whether they wish to continue or not and will seek the advice of the health
care professional caring for that person and/or inform them of the person with dementia’s decision.
If the person wishes o continue and the health care professional deems it is safe to do so, the
researcher will resume data collection and/or MARIO will be returned. The researcher will continue
to be vigilant about distress. [f the person continues to show signs of distress, the researcher will
terminate data collection and or MARIO will be removed. The researcher will inform the relevani
health care professional and will remain on site until the persons becomes calm again.

In the event the person does not wish to continue, data collection will be terminated and MARIO
will be permanently removed. The researcher will, with the participant’s consent: Ask if it is ok to
call later in the day or the next day to retum to visit them to make sure they are ok.

The researcher will report the distress to the health care professional and discuss what needs to be
put in place to support the person with dementia, s'he will also inform the PTand the Ethics Advisory
and Privacy Board.

End
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Appendix 7) Paper Four: Participant Information Sheets, Invitations to Participate and
Consent Forms People with Dementia.

OFE Gaillimh . aﬁm@
NUT Galway |

MARIO: Letter of invitation to participate:
Information sheet for People with Memory Problems

Managing active and healthy aging with use of caring service robots
You are being invited to take part in a research study. Before you decide it is important for vou
to understand why the research is being done and what it will involve. This participant
information sheet will tell you about the purpose, risks, and benefits of this study. If vou agree
to take part, we will ask you to sign a consent form. If there is anything you are not clear about,
we will be happy to explain it to you. Please take as much time as you need to read it. Youshould
only consent to participate in this research study when you feel that youunderstand what is being
asked of you, and you have had enough time to think about your decision. Thank you for reading
this.

Who is doing the research?
This research is being led by a team of researchers from the School of Mursing & Midwifery at
the National University of Ireland, Galway. We are all qualified nurses and now work as lecturers
in the School of Nursing & Midwifery at the National University of Lreland, Galway. Our jobs
involve educating student nurses and qualified nurses. Our research interest is in dementia and
older people and we have been involved in several major national studies on dementia over the
past few years.

Purpose of the study
The overall aim of this sudy is to develop robot companions to help build resilience, reduce
isolation, and loneliness in older people with dementia.
It is a three yvear study that involves four other countries: Italy, UK, Greece, and Germany.
The first phase of the study involved talking to Carers and persons with dementia to find out how
they felt about robot companions, what they would like such a robot to do for them, and how
robots could be designed to build their resilience. We took that information and used it to further
develop the MARIO robot so that it will provide better companionship to people with memory
problems or have dementia.
For the second phase of the study, we brought the robot here to the residential care unit to talk
with residents and to provide companionship.
For this, the third phase of the study, the MARIO robot is being evaluated in relation to
acceptability, feasibility, and the impact of the robot on resilience and quality of life.

Do Thave to take part?
It is up to you to decide whether or not to take part. If vou decide to take part vou will be given
this information sheet to keep and asked to sign a consent form. If you decide to take part you
are still free to withdraw at any time and without giving a reason. A decision to withdraw at any
time, without giving a reason. Withdrawing or deciding not to take part, will not affect your rights
or the care that you receive in any way.

What will my participation entail?
If vou are willing to participate we will invite you to a brief information/training session on
MARIO which will be held in the residential care unit, to explain and show you how he moves
and what he can and cannot do. When you have seen MARIO and are familiar with how the robot
works, we will confirm with you whether or not you are still happy to be involved in the study.
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If you choose to continue to participate we will ask you to provide the researcher with
information about your hobbies/interest, important dates, some personal memories, so that
MARIO will be able to make conversation with you about these topics. For example, MARIO s
‘Calendar” will be able to store dates and remind you about things like birthdays. Also, to best
facilitate reminiscence and recall and talk about happy personal events or experiences, we would
ask you and your relatives to provide us with relevant personal/family photographs. We will
copy these and upload them onto MARIO. Providing this information about yourself and these
photographs is voluntary, and the information will be stored securely on MARIO in a way that
cannot identify you and will only be accessed and used with you.
Wewill ask you to interact with MARIO for periods of time over the next 12 weeks, for example,
to talk to MARIO, play some music and games. For example, reading the news, reminiscing,
and chaiting to your friends and family using MARIO. The researchers will observe how
MARIO is interacting with you and find out from you what it is like to have MARIO as a
companion.
We want to find out how beneficial using MARIO is for you. So, before you start using MARID
and after you have used him several times, if yvou choose to participate in this research, we would
like to interview you and ask you questions about your life.

Will people know exactly what Isaid to you?
The interviews will be recorded so that we can capture exactly what you say during the interview.
We will use a code name or pseudonym to protect your anonymity and this code will be used to
label any information that you provide to us. Only the lead researcher and the project manager
will have access to a list which connects your codename or pseudonym to your name. This list
will be kept in a secure and locked file in the project manager’s office. Your anonymity and
confidentiality will, therefore, be safeguarded, and in po way will you be identifiable in this
research.

Will MARIO be video recording me so that other people will be able to recognise and see

me?
No MARIO will not be video recording you in a way that allows others to see and recognise
you, MARIO has two video cameras. The first camera, which will be attached to the front of
the robot, is to allow a researcher to navigate the robot from a different room, by viewing what
appears on the camera. This camera will allow the researcher to get a view of the general
environment around you, Video images or pictures taken with the camera will not be saved or
stored on this camera or on the robot.
The second camera will be used to control MARIO's motion behaviour. Tt will ensure that
MARIO can navigate around the nursing home without bumping into people or objects. Only
skeletal and point information will be recorded, no images or videos of the environment will be
stored. This camera will also record 6-% seconds of video to form a local database in the MARIO
computer for facial recognition to allow MARIO to identify and approach you. These data
images will be password protected and stored on the robot. This data will only be accessible by
the researcher operating MARIO and will not be shared.
Also, when you are attending to any personal hygiene matters, for example, toileting or bathing,
MARIO will not follow you, interact, or approach you at that time.

Will MARIO record the conversations | have with my grandchildren and relatives who

visit me?
We will place information posters around the nursing home to alert visitors that MARIO is
present. We will seek consent from all adult visitors to being audio recorded by MARIO.
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It consent is not granted then the speech recognition module on MARIO will be switched oftso
the robot will act as if the microphone is unplugged and will not record,

How do I take part?
If you wish to take part you should sign the consent form.

What are the benefits of taking part?
Taking part in this study will provide valuable information and knowledge that will help us to
ensure that the robots we develop best meet the needs and priorities of people who have memory
problems or dementia.

What are the possible disadvantages of taking part?
You might find it tiring at times to have MARIO present. If this happens yvou can either tell
MARIO to leave or tell the researcher or person caring for you that you would like MARIO to
leave.

What happens at the end of the study?
Your interviews will be ranscribed ie. typed to ensure an accurate representation of what you
say is achieved. The interviews will be coded to ensure vour anonymity and then analysed and a
report of what we find will be created. These findings may also be published at conferences and
in health care/technological journals. ¥Your name will not be included within any of these
publications and reporting will be in a global fashion, with no individuals identified. Your
anonymity and confidentiality will, therefore, be safeguarded.

What happens if 1 change my mind during the study?
If at any time you wish to withdraw your participation from this study you may do so without
any consequence to you.

What if 1 have a complaint during my participation in the study?
If you have any concems about this study and wish to contact someone independent and in
confidence, vou may contact the chairperson of the NUI Galway Research Ethics Committee,
C/0 Office of the Vice President for research, NUI Galway, or email them at
gthics@nuigalway.ie Many thanks for taking the time to read this. If you have further concerns
please Aileen Connolly at: 091 495938 Email: AITLEEN. A, CONNOLLY @mnuigalway .ie

Yours Sincerely

Dympna Casey
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MARIO: Consent Form for People with Memory

Problems

Title of project: Managing active and healthy aging with use of caring
service robots (MARIO)
Participant identification number:

Please read the following statements and tick the relevant box, then sign
your name at the bottom if you agree to take part in this study.
# Have you read or has yvour Carer read to you the information sheet for the MARIO
smudy?
+ Do you understand what the study is about?
+ Do you understand that you do not have to participate if you do not want to?

+ Do you understand that you are free to withdraw at any time without any harm to you
or your Carer?

+ Do you understand that some personal information will be stored on MARIO for the

duration of your interaction with MARIO, so that MARIO can communicate with you
about your interests, memories, and upcoming important dates?

+ Do you understand that MARLIO will collect video images of your environment and of
your face so that the robot knows who you are and that this data will be safely stored on
the robot and will not be shared?

+ Do you understand that all data that you or your relative provides for use on MARLO
will be stored securely on MARLO?

- I wish to participate in the MARIO study?

Name of Participant:
Date:

Signature:
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Appendix 8) Paper Four: Information Sheet and Consent Form for Formal Caregivers.
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MARIO: Information Sheet and Consent
form for Formal Caregivers

Managing active and healthy aging with use of caring service robots (MARIO)
You are being invited to take part in a research study. Before you decide it is important for you to
understand why the research is being done and what it will involve. This participant information
sheet will tell vou about the purpose, risks, and benefits of this study. If you agree to take part, we
will ask you to sign a consent form. If there is anything vou are not clear about, we will be happy
to explain it to yow. Please take as much time as yvou need to read this information sheet. You
should only consent to participate in this research study when you feel that you understand what is
being asked of you, and you have had enough time to think about your decision. Thank you for
reading this.

Whao is doing the research?

This research is being led by a team of researchers from the School of Nursing & Midwifery at the
Mational University of lreland, Galway. We are all qualified nurses and now work as lecturers in
the School of Nursing & Midwifery at the National University of Ireland, Galway. Our jobs
involve educating student nurses and qualified nurses. Our research interest is in the area of
dementia and older people and we have been involved i several major national studies on
dementia over the past few vears,

Furpose of the study

The overall aim of this study is to develop robot companions to help build resilience, reduce
isolation, and loneliness in older people with dementia. It is a three year study that involves four
other countries; Italy, UK, Greece, and Germany. The first phase of the study involved talking to
Carers and persons with dementia to find out how they felt about robot companions, what they
would like such a robot o do for them, and how robots could be designed to build their resilience.
For the second phase of the study, we brought 2 robots o the residential care sefting for several
reiterations over a 12 month period to modify and develop the robot based on the feedback from
people with dementia, carers, and relatives. In this third phase of the study, the MARIO robot is
being evaluated in relation to its acceptability, feasibility, and its impact on the quality of life, and
its effect on resilience. You have been asked to participate as you are a Carer looking after
someone with dementia or memory loss who lives in residential care and who has agreed to work
with the MARIO robot over the next few weeks.

Do I have to take part?

It is up to you to decide whether or not to take part. If you decide to take part you will be given
this information sheet to keep and asked to sign a consent form. If you decide to take part vou are
still free to withdraw at any time and without giving a reason. A decision to withdraw at any time,
or a decision not to take part, will not affect your rights in amy way.

How do 1 take part?

If you wish to take part vou should return the consent form enclosed by posting it in the stamped
addressed envelope provided or you can give it to one of the research team. We have asked for
vour contact telephone number on the consent form so that we can phone you to arrange an
interview at a time and place convenient for you.
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How long will my part in the study last?

You will be asked w attend a maximum of three interviews, each lasting approximately 30
minutes.

What will my participation entail?

If you are willing to participate we will invite you to a brief information/fraining session
on MARIO which will be held in the residential care unit, to explain and show you how the
robot moves and what it can and cannot do. This is to help you become familiar with
MARIO. If you choose to continue to participate we will interview you over the next 4-6
weeks at a location and time suitable for you. In the interviews you will be asked about
your experience of working and interacting with MARIO and having the robot present in
the residential setting; how you felt about MARIO as a robot companion, what you liked or
disliked about him, what helped or hindered your ability to work with MARIO; what
would make it easier for you to accept MARIO in your working environment; what
improvements would you suggest could be made to MARIO to build the person with

dementia’s resilience i.e. their ability to cope well with dementia.
Will people know exactly what I said to you?

The interviews will be recorded so that we can capture exactly what you say during the
interview. We will use a code name or pseudonym to protect your anonymity and this code
will be used to label any data that you provide to us. Only the lead researcher and the
project manager will have access to a list that connects your codename or pseudonym to
your name. This list will be kept in a secure and locked file in the project manager's office.
Your anonymity and confidentiality will, therefore, be safeguarded, and in no way will you
be identifiable in this research.

What are the benefits of taking part?

Taking part in this study will provide valuable information and knowledge that will help us
to ensure that the robots we develop best meet the needs and priorities of persons with
dementia/memory loss.

What happens at the end of the study?

Your interviews will be transcribed i.e. typed to ensure an accurate representation of what
you say is achieved. The interviews will be coded ™ ensure your anonymity and then
analyzed and a report of what we find will be created. These findings may also be
published at conferences and in health careftechnological joumals. Your name will not be
included within any of these publications and reporting will be in a global fashion, with no
individuals identified. ¥ our anonymity and confidentiality will, therefore, be safeguarded.
What happens if 1 change my mind during the study?

It at any time you wish to withdraw your participation from this study you may do so
without any consequence to you. If this is following the interview any information you
have provided will be destroyed and will not be included.

What if I have a complaint during my participation in the study? If you have any
concems about this study and wish to contact someone independent and in confidence, vou
may contact the chairperson of the NUI Galway Research Ethics Committee, C/O Office of
the Vice President for research, NUI Galway, or email them at ethics@nuigalway .ie Mamny
thanks for taking the time to read this. If vou have further concerns please Aileen Connolly
at: 091 495938/ Email: AILEEN. A. CONNOLLY @migalway.ie

Yours Sincerely

Dympna Casey
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MARIO: Consent Form for Formal
Caregivers

Title of project: Managing active and healthy aging with use of caring service
robots (MARIO)

Participant identification num ber:
Please read the following statements and sign at the bottom if you agree to take part in this study.
* | confirm that | have read the information sheet for the above study and have had an opportunity

to ask questions.
= [ am satisfied that I understand the information provided and have had enough time o consider

the information.

+ | understand that my participation is voluntary and that | am free to withdraw at any time.
agree to take part in the above study

Name of Participant:

Contact Telephone Num ber:

Date:

Signature:
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Appendix 9) Paper Four: Invitation Letter, Information Sheet and Consent Form for
Relatives of People with Dementia.

OF Gaillimh . Rm@
NLUI Galway . ﬁ

MARIO: Letter for Relatives of People
with Dementia

School of Mursing and Midwifery
National University of lreland, Galway

Dear Family Member,

We want to tell you about a research study which aims to improve the quality of life of older
people with memory problems. Your relative will be invited o take part in the study so we wish to
inform you about the details of the study and their participation. This involves developing robot
companions for people with memory problems to reduce isolation and loneliness and improve the
ability of people with memory problems to live well. Attached to this letter you will find a 1)
Relative information Sheet and 2) Participant consent form (which your loved one would sign).
Please read the relative information sheet which will give you more detailed information about the
study. It also explains what vour relative’s participation would involve. A member from the
research project at NUIG will explain the study in-person to your relative. Once they understand
the study, and if they wish to be involved, their consent will then be obtained by signing the
consent form, attached. It is important to highlight that it is completely up to vour relative to
decide if they want to participate. If they do agree to participate, they will be free to withdraw at
any time. All information associated with your relative during the study will be protected and
encrypted for data protection purposes. This study has been approved by the Research Ethics
Committees of NUI Galway. If you have any queries or wish to discuss any part of the
information, please contact

Aisling Dolan Tel: +35391495938/email: AISLING.DOLAN@nmuigalway.ie.
Yours Sincerely

Dvmipna Casey
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MARIO: Information Sheet for Resident’s
Relatives

Managing active and healthy aging with use of caring service robots (MARIO)

Your relative is being invited to take part in the research study. Before we approach them about
participation in the study, it is important for you to understand why the research is being done and
what it will involve. This relative information sheet will tell you about the purpose, risks, and
benefits of this study. If your relative agrees to take part, we will ask them to sign a consent form.
If there is anything you are not clear about, we will be happy to explain it to you. Please take as
much time as you need to read it. Thank you for reading this.

Who is doing the research?

This research is being led by a team of researchers from the School of Mursing & Midwifery at the
Mational University of lreland, Galway. We are all qualified nurses and now work as lecturers in
the School of Nursing & Midwifery at the National University of lreland, Galway. Our jobs involve
educating student nurses and qualified nurses, Our research interest is in dementia and older people
and we have been involved in several major national studies on dementia over the past few years.
Purpose of the study

The Mational University of lreland, Galway is being funded by the European Commission to
undertake an important study to develop robot companions to help build resilience, reduce isolation
and loneliness in older people with dementia or memory problems. It is a three-yvear study with
numerous phases, and it involves four other countries: Italy, UK, Greece, and Germany. The first
phase of the study involved talking to Carers and persons with dementia to find out how they felt
about robot companions, what they would like such a robot to do for them, and how robots could
be designed to build their resilience. We took that information and used it to further develop the
MARIO robot so that it will provide better companionship to people with memory
problems/dementia. For the second phase of the study, we brought the robot here to the residential
care setting to talk with residents and provide companionships. During this phase, we continued to
modify and develop the robot based on the feedback from people with dementia and carers For this,
the third phase of the study, the MARIO robot is being evaluated in relation to acceptability,
feasibility, and the impact of the robot on resilience and quality of life.

Will my relative have to take part?

It is wp to your relative to decide whether or not they wish to take part. If s’he decides to the part
they will be given an information sheet to keep, asked to sign a consent form, and return it to a
member of the research team. If your relative decides to take part they are still free to withdraw at
any time and without giving a reason. A decision o withdraw at any time, or a decision not to take
part, will not affect their service provision rights or any of their care in any way.,

What will my relatives” participation entail?

If your relative is willing to participate we will invite them to a brief information/training session
on MARIO which will be held in the residential care unit. This is to explain and show your
relative how MARIO moves and what the robot can and cannot do. This will help yowr relative
become familiar with MATRO., We will also introduce MARIO to your relative with their carers
giving them a live demonstration of MARIO and go over his capabilities again. Once your relative
is happy that they understand MARID and the research study and comfortable we will then give
them the opportunity to interact with MARIO. We will ask vour relative to interact with MARIO
during this study, for example, to talk to MARIO, play some music, fun games and use other
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applications that are available on MARIO such as reading local and national news, chatting to
friends and family, and reminiscing. In this way, the robot can become a companion to your relative.
From time to time we will observe hoe MARIO is interacting with your relative and find out from
them what it is like to have MARIO as a companion, how acceptable it is to them, what is going
well, what is not and what needs improvement, etc.

What do you need from me?

It you are happy for your relative to participate there are two specific things, we would request of
you: First, please sign and retum the attached consent form. Second, the reminiscence application
on MARIO works best if it contains personalized information about your relative such as personal
and family photographs. This will facilitate the occurrence of more meaningful conversations
between MARIO and your relative. Therefore, if you can provide us with relevant photographs, we
will copy them and upload them onto MARIO. These photographs, we will copy and upload them
onto MARIO. The photographs will be stored securely on MARIO and will only be accessed and
used with your relative.

Will MARIO be video recording my relative so that others will be able to recognize and see
them?

No, MARIO will not be video recording your relative in a way that allows others to see and
recognize them. MARID has two video cameras. The first camera, which will be attached to the
front of the robot is to allow a researcher to navigate the robot from a different room, by viewing
what appears on the camera. This camera will allow the researcher to get a view of the general
environment around the person only. Video images or pictures taken with this camera will not be
saved or stored on this camera or the robot. The second camera will be used o control MARIO s
motion behavior. It will ensure that MAIR O can navigate around the nursing home without bumping
into people or objects. Only skeletal and point information will be recorded, no images or videos of
the environment will be stored. This camera will also record 6-8 seconds of video to form a local
database in the MARIO computer for facial recognition to allow MAIRO to identify and approach
your relative These data images will be password protected and stored locally on the robot. This
data will only be accessible by the researcher operating the MARIO robot and will not be shared.
Also, when your relative is attending to any personal hygiene matters, for example, toileting or
bathing, MARIO will not follow them, interact, or approach them at that ime. Will MARIO record
the conversations my relative has with their grandchildren and their visitors? We will place
information posters around the nursing homes to alert visitors that MARIO is present. We will seek
consent from all adult visitors to being audio recorded by MARIO. If young children under 18 visit
your relative while MARIO is present, consent will be sought from their respective guardian to
record their presence and any interaction with MARIO. If consent is not granted, then the speech
recognition module will be switched off so the robot will act as if the microphone is unplugged and
will not record.

How can my relative take part?

If your relative wishes to take part they should sign and return the consent form to a member of
staff,

What are the benefits of taking part?

Taking part in this study will provide valuable information and knowledge that will help us to ensure
that the robots we develop best meets the needs and priorities of people with memory problems.
What are the possible disadvantages of taking part?

Your relative might find it tiring at times to have MARIO present. If this happens, they can either
tell MARIO to leave ortell the person caring for them that they would like MARILO to leave.
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What we guaraniee you

All data will be stored securely. In addition, all electronic data stored on computers will be encrypted
and password protected. Your relative will not be personally identifiable in this research.

What happens at the end of the study?

At the end of the study, all the data will be analysed and written up into a report. These findings
may also be published at conferences and in healthcare/technological journals. Your relative’s name
will not be included within any report or publications and reporting will be in a global fashion, with
no individuals identified. Your relative’s anomymity and confidentiality will, therefore, be
safeguarded.

What happens if my relative changes their mind during the study?

If at any time your relative wishes to withdraw participation form this study, they may do so without
any consequence to them, whatsoever. If this is following the interview any information they have
provided will be destroved and will not be included.

What if I have a complaint during my relative’s participation in the study?

If you have any concerns about this study and wish to contact someone independent and in
confidence, you may contact the chairperson of the NUI Galway Research Ethics Committee, Clo
Office of the Vice President for research, NUI Galway or email them at ethics@nuigalway.ie Many
thanks for taking the time to read this,

IF you have further concerns please contact Aisling Dolan at Tel +35391495938/email:
AISLING.DOLAN@nuigalway.ie

Yours sincerely,

Dympna Casey.
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MARIO: Resident’s Relatives Invitation
to Participate

Managing active and healthy aging with use of caring service robots (MARIO)

You have been asked to participate in the study as you are a Relative of a person with dementia or
memory loss who has agreed to work with the MARIO robot over the next few weeks.

Do 1 have to take part?

It is up to you to decide whether or not to take part. If yvou decide to take part you will be given this
information sheet to keep, asked to sign a consent form, and retum it in the stamped addressed
envelope provided. If you decide to take part, you are still free to withdraw at any time and without
giving a reason. A decision to withdraw at any time, or a decision not to take part, will not affect
your rights in any way.

How do I take part?

If you wish to take part, you should retum the consent form enclosed by posting it in the stamped
addressed envelope provided. We have asked for your contact telephone number on the consent
form so that we can phone you to arrange an interview at a time and place convenient for you.
How long will my part in the study last?

You will be asked to participate in one interview that may last up to 30 minutes.

What will my participation entail?

If you are willing to participate we will invite you to a brief information/training session on MARIO
which will be held in the residential care unit, to explain and show you how he moves and what he
can and cannot do. This is to help you become familiar with MARIO If vou choose to continue to
participate, we will interview you over the next 4-5 weeks at a location and time suitable for you.
In the interviews you will be asked about your experience of MARIO and having him present in the
residential setting; how vou felt about MARIO as a robot companions, what you liked or disliked
about him, what helped or hindered your ability to work with MARIO; what would make it easier
for you to accept MARIO; what improvements would you suggest could be made to MARIO to
build the person with dementia’s resilience i.e. their ability to cope well with dementia. The
interviews will be recorded and will be confidential.

Will people know exactly what 1 said to you?

The interviews will be recorded so that we can capture exactly what you say during the interview,
We will use a code name or pseudonym to protect your anonymity and this code will be used to
label any data that vou provide to us. Only the lead researcher and the project manager will have
access (o a list that connects your codename or pseudonym to vour name. This list will be kept ina
secure and locked file in the project manager’'s office. Your anomymity and confidentiality will,
therefore, be safeguarded, and in no way will you be identifiable in this research.

What are the benefits of taking part?

Taking part in this study will provide valuable information and knowledge that will help us to ensure
that the robots we develop best meet the needs and priorities of persons with dementia/memory loss.
What happens at the end of the study?

Your interviews will be transcribed i.e. typed to ensure an accurate representation of what you say
is achieved. The interviews will be coded to ensure your anonymity and then analyzed and a report
of what we find will be created. These findings may also be published at conferences and in health
careftechnological journals. Your name will not be included within any of these publications and
reporting will be in a global fashion, with no individuals identified. Your anonymity and
confidentiality will, therefore, be safeguarded.

154



Appendices

B oo YIMARIO

What happens if 1 change my mind during the study?

If at any time you wish to withdraw vour participation from this study, you may do so without any
consequence to you. If this is following the interview any information you have provided will be
destroved and will not be included.

What if I have a com plaint during my participation in the study?

If you have any concerns about this study and wish to contact someone independent and in
confidence, you may contact the chairperson of the NUI Gablway Research Ethics Committee, C/O
Office of the Vice President for research, NUT Galway, or email them at ethicsi@nuigalway.ie Many
thanks for taking the time to read this. If you have further concerns, please Aileen Connolly at 091
495938/ Email: AILEEN.A.CONNOLLY @nuigalway.ie

Yours Sincerely

Dympna Casey
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MARIO: Consent Form for Relatives of
People with Dementia

MARIO: Consent for Relative Participants

Title of Research Project: Managing active and healthy aging with use of caring
service robots (MARIO)

Mame of Researcher:
Participant identification number:

Please read the following statements and sign at the bottom if you agree to take part in this study.

* | confirm that I have read the information sheet for the above study and have had an opportunity
to ask questions.

+ | am satisfied that | understand the information provided and have had enough time to consider
the information.

* Tunderstand that my relative’s participation and my participation in the study is voluntary and that
my relative and I am free to withdraw at any time.

+ Tunderstand that any personal family photographs that [ provide will be stored securely on MARIO

and will only be accessed to be used with my relative.
L agree to take part in the above study

Signature;

Mame of Participant:

Contact Telephone Number:

Date:
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Appendix 10) Paper Four: Interview Guides for People with Dementia Pre and Post
MARIO.

2 VIMARIO

MARIO: Interview Guide for People with Dementia
(Pre MARIO)

* Request an interview with residents at a time of day which according to information
from themselves or their carers they are likely to find convenient and not be tired.

* Introduce self and ask permission to talk with resident and permission to sit down.

* Explain that you would like to ask them some guestions,

* Work with resident to develop rapport and ensure they are comfortable and have
their glasses/hearing aid clean and present in order to aid their communication and
participation, Try to minimize any other visual/aural distractions (e.g turn off
TV/Radio).

¢ Remind resident about the MARIO project and re-establish ongoing consent for
participation in the research project.

» Explain that you would like to record what they say in answer to the questions and
seek permission for this,

* Continue when consent for the interview has been verbally agreed

¢ Turn on audio-recorder.

¢ Throughout the interview try to maintain rapport with the resident so they are
relaxed and their participation is maximized. This will include using relaxed
encouraging nonverbal communication, mirroring the language which they use,
verbalizing questions clearly and allowing time for the residents to think and answer.
Use communication and motivational interviewing skills including reflective active
listening, paraphrasing, summarizing, seeking clarification and requesting
elaboration.

¢ Listen and respond to residents as they relate stories and then gently re-orientate
them to the interview topic if needed.

The questions below are a rough guide to the interview content. They can be adapted as
necessary, aiming to gently elicit the information using a relaxed conversational style,
appropriate to the individual person with dementia.
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Interview Questions

1. lwould like to ask you if you have heard of people being resilient and having
resilience? Yes/No — (Check understanding)

(If needed explain that) having resilience is about being able to bounce back and be able to
keep in good spirits despite having difficulties in life, such as having problems with memaory,
So, if someone is resilient they are able to keep up their good spirits and adapt so they can
manage to live even though they have difficulties in life,

2. 50, lwould like to ask you if you feel you are resilient? And In what way do you
think you arefare not resilient?

3. 1'would like to know what helps you feel resilient and helps you cope with your
life here, for instance;

a. Some people tell us that having good relationships with other people can help
them cope with memory problems. How do you think that might affect your
resilience? Can you tell me a bit more about that?

b. Some people say that having good social interactions with other people are
important for helping them cope with memory problems. What do you think
about that for yourself? Would that be true for you? Can you tell me a more
about that?

t. Some people say that feeling good about yourself and having a positive
attitude are important to help cope with memory problems. How do you think
that might be for you? Can you tell me more about that?

4. What about a sense of purpose or being able to be productive? Can you tell me if
you think this might help you keep your spirits up and feel good? Can you tell me a
bit more about that?

5. Do you think that being independent is important for you to feel resilient? How do
you think being independent is important to you in your life here? Can you tell me
a bit more about that?

6. What about being able to say and do what you want to when you want to — like
having choices? — Would this be important to you in your life here?

7. What do you think about the need to have a fighting spirit? Is that important to
help you cope with your memory problem? In what way would it be important to

you now?

158



Appendices

ViMARIO

8. What about a sense of humour, or an ability to have fun? Is this important in
helping you cope with life here? Can you tell me a bit more about that?

9. Is there anything I have not asked you about that you think would be important to
help you cope with your life living here in the nursing home?

Thank the participant very much for talking about their lives and what is important to
them. Tell them that their information has been really helpful to the research project.
(Turn off audio-recorder)
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MARIO: People with Memory Problems Interview Guide
(Post MARIO)

Aim of the Interview with People with Dementia

This interview guide aims to capture information concerning the people with dementias’ perception
of the impact of Mario on quality of life related issues, including loneliness and isolation.

Procedure for these qualitative interviews:

¢ Reguest an interview with residents at a time of day which according to information from
themselves or their carers they are likely to find convenient and not betired.

¢ Introduce self and ask permission to talk with resident and permission to sit down.

¢ Explain that you would like to ask them some guestions.

¢ Work with resident to develop rapport and ensure they are comfortable and have their
glasses/hearing aid clean and present in order to aid their communication and participation.
Try to minimise any other visual faural distractions (e.g. turn off TV/Radia).

* Remind resident about the MARIO project and re-establish ongoing consent for participation
in the research project.

¢ Explain that you would like to record what they say in answer to the questions and seek
permission for this.

¢ Continue when consent for the interview has been verbally agreed

¢ Turn onaudio-recorder.

¢ Throughout the interview try to maintain rapport with the resident so they are relaxed and
their participation is maximised. This will include using relaxed encouraging nonverbal
communication, mirroring the language which they use, verbalising guestions clearly and
allowing time for the residents to think and answer. Use reflective active listening,
paraphrasing, summarising, seeking clarification and requesting elaboration.

¢ Listen and respond to residents as they relate stories and then gently re-crientate them to
the interview topic or question if needed.

Interview Questions

The guestions below are guide for conducting the interviews the aim is to gently elicit the information
using a relaxed conversational style, appropriate to the individual person with dementia.

When we talked before about & weeks ago before you started having sessions regularly with MARIO
(music man or whatever the individual person calls MARIO), you told me about how you felt about your
life here and about what you thought helps you to be resilience to keep in good spirits, adapt or bounce
back if you have a problem or difficulty.

1. ¥d like to ask you if you feel that you are resilient now....

Prompts as relevant:
Can you tell me how you feel you are able to adapt or bounce back if you have a difficulty in your life?
What about taking things in your stride?
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Can you talk about if you feel you have meaning in your life here?

Can you say how you manage if you have any difficulties?

Would you say you are friends with yourself?

Can you talk about how much you enjoy your life at the moment?

Individualise the following question prompts as necessary so they are relevant to the Individual
person with dementia based on the answers from their previous interviews and data obtained
from other sources:

You mentioned before when we talked that yvou __...._..._resilient. Can you tell me how you feel about
this now?
When we spoke before about having good relationships you were telling me about...........How would

you be feeling about that now?

We were also talking about needing good social interactions with other people and you were recalling
that.....oooeeeeeee.Can you tell me a bit more about if this is still an issue for you now. Or | noticed
that.....| was wondering about....

In terms of your resilience. You were saying that yvou feel good about yourself when ... .How has this
been going for you recenthy® Or | noticed that......... Could you tell me a bit more about that?

You mentioned before..._..how you ........feel about being able to decide what to do you're your day and
about being able to do this............ Can you tell me a bit more about how you feel about this at the
moment?

You were telling me befare how much you liked music/ being reminded about yvour family/thinking
about.........

2. Iwould like to ask you about how you felt about using MARIO the robot?
Promipts:
Did you like/nat like about using the robot and interacting with him?
What did you like doing/not like doing with the robot?
Can you tell me a bit more about that?

3. Iwould also like to ask you if you feel things are different or the same for you now that you
have had the chance to use MARIO regularly? ............. Can you tell me a bit more about that?

4. How do you think that using MARIO might have helped you, if you think he did help
you?....ewew.Can you tell me a bit more about that?

Prompts as relevant:

How has MARIO helped you to cope better with your memory problems or with living here? How has
MARIO helped you feel more settled in the nursing home? How has MARIO made you feel happier or less
lonely? In what way, if any, do you feel MARIO the robot has made you feel resilient and helped you
adapt or bounce back from any difficulties you have in your life here in the nursing home?

Can you tell me maore about why you think MARIO did not helpyouto .7
5. Was there anything that worried you about MARIO or using the robot?

6. Is there anything | have not asked you about that you think would be important about MARIO
or about you coping with living here in the nursing home?

Thank the participant very much for talking about their lives and what is important to them. Tell them
that their information has been really helpful to the research project. (Turn off audio-recorder).
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Appendix 11) Paper Four: Interview Guide for Relatives of People with Dementia.
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MARIO: Relative | Telephone POST Interview Guide

Managing active and healthy aging with use of caring service robots (MARIO)

Thank you for agreeing to be interviewed today. We value your opinion and experience and
appreciate your help with this research. As you know we are developing a companion robot for
people with memory problems called Mario and we want to talk with you today to find out
what you think about this robot companion and whether you think it might be able to keep
your relative more socially connected, improve their overall gquality of life and their resilience
i.e. their ability to cope with their dementia. The information that you provide will help us to
ascertain whether the robot companions we developed best meet the needs and priorities of
persons with memaory problems.

(Check consent is signed)

1. Can you tell me if you have seen any contact that, (your relative) has had with
MARIO? How many times have you seen them interoct with MARIO? What did you
think or feel abourt it? Where was it? When? Who was involved? What happened?

[if they have nmot seen their relative engage with MARIO] Has [your relative)
mentioned or made any reference to MARIO? If so. what did they soy?

2 [Skip if answered ‘NO” to gl]
S0 you have seen (your relative) interact with MARIO, but have they ever
discussed MARIO with you outside of the time that you witnessed them together? If
so, what did they say?

3 As you know, MARIO's purpose is to aid in reducing loneliness and isolation for users
by promoting social interactions, engagements, and conversations. He therefore has a
number of apps - Friends and Family apps. Reminiscence app. Calendar/News apps,
Music/Games apps
In what way, if any, have these apps impacted on [your relatives) life in
any way?

If so, in what way do you feel MARIO has impacted their life?
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b. Did they engage in any more conversations? If so, {ask for exomples) with whom and
when or what about?

. Were there any more or different interactions with other family members If so, {ask
for exampies) with whom and when or what about?

d. Ability to respond to the challenges of living with their dementia/memory loss. If so,
can you give me an example?

. If no, he hasn't impacted, then why do they think this is the case?

Frompts

o Wellbeing {(When we talk about wellbeing, we mean a combination of a person‘s
physical, mental, emaotional and social health)

o Mood

o Happiness

4 Inwhat way, if any, has the presence of MARIO with [your relative) made
any difference to their resilience (which is the ability to bounce back or cope) of
{your relative)
If not, why not? if yes, why so?

5 Inwhat way, if any, has the presence of MARIO with [your relative) made
any difference to their quality of life (the standard of health, comfort, and happiness
experienced by an individual)?

If not, why not? If yes, why so?
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MARIO: Formal Carer’s Interview Guide

1. As vou lmow MARIO has been used on the ¥**++¥(Insert ward name) by
FEkdtt¥name the Resident). Can vou tell me about any contact you have
witnessed betoreen MARIO and +#+++*%{name Resident)?

Follow up with: What did you thank or feel sbout it? Where was it* When? Who was
wrvolvedr What happened?

2. What ldnd of affect do vou think MARIO has had on’ (name
Resident)?

Follow vp: what have vou noticed i ******/name Resident)?

b. Has *=+=3%¥pame Resident)? Ever talked to vou about MARIO, if 5o,
what did they say?

3. To what extent has MARIO made any difference to the way you care for (****
name of resident™*) If yes, in what way? If not, why not?

b. To what extent has MARIO made any difference to your perception of (*=+*
name of resident™*) ability to do things? E.g engage in social activities; complete
activities of daily living? If ves, in what way?

4. Inwhatway, if any, has the presence of MARIO with {name of
Resident) made any difference to their quality of life?

Prompts: (the standasd of health, comfost, mood, happiness expenenced by an mndondual;
engagement with other residents/staff/ famuly & friends /others)?

If not, why not? If ves, why sof

5. As vou know, MARIO's purpose is to aid in reducing loneliness and isolation for
users by promoting social interactions, engagements, and conversations. He
therefore has a number of apps - Friends and Family apps, Reminiscence app,

Calendar/News apps, Music/Games apps
To what extent do you feel that MARIO has promoted social engagement and

interactions for (name of resident)
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b. In what way, if any, have these appsimpacted on (name of resident)

Life in any way?
Prompts

® Dhd they engage in any more conversations? If so, (ask for examples) with whom and
when o what about?

® Ware there any more or different mnteractions with other family membesr: If so, (ack foz
examples) with whom and when or what about?

*  Wallbeing When we talk about wellbeing, we mean a combination of a perzon’s phys=ical,
mental, emotional, and social health)
Mood
Ability to respond to the challenges of lving with their dementia ‘memosy loss. If 5o, can
TOuU give me an eaxample?
Happiness
If no he hasn't impacted, then why do thev thenk this 1= the caser

6. To what extend has having access 1o MARIO made any difference to their
resilience (ability to bounce back or cope)?
Follow up with: if so, what sort of difference and in what way?
(If relevant, explain that you would now Lke to repeat the gquestions above and have the
care grves think about the answers in relation to another resident under their care. Do
this for all the residents that this care giver provides care for).
When this has been done. Explain that vou would now Lke to ask a couple of genesal
questions about they feel about MARIO.

7. What could be done to make MARIO a better companion robot for residents with
dementia in the nursing home setting? For other residents in the nursing home?

B, How do vou envisage the future for a MARIO type robot in the context of care of
older people in residential care? In the community? Or other health care
contexts?

9. What sort of tasks related to social engagement and companionship do you think
MARIO might be able to do which could potentially free up staff time to devote
to other meaningful activitdes with residents?
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10, Are there any ethical issues that you had concerns about prior to the arrival of

MARIOF? If so what were they? Did they materialize? If yes, how were they
managed and resolved?

11. Thinking back on how you felt about MARIO when you first met him. Has your

opinion of MARIO changed? In what way did it change? What were these
changes?

12, Is there anything we haven't talked about this far, that you think it would be
impaortant to menton?

Thank you for participating :a the MARIO pioject seseasch
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Appendix 13) Paper Four: Example of Raw Quantitative Data obtained using Dementia
Care Mapping.

A picture of a raw data sheet is copied below. This data sheet was used to record the activities and
mood and engagement levels of one participant with dementia when he was mapped before he
started using MARIO. The raw data sheet shows the behaviour codes and the mood and engagement
values that were recorded at five minute intervals between 10.00 2m-12.00 pm and 13.00 pm to 16.00
pm, during what caregivers reported was a typical day. The results show that this participant spent
the large proportions of his day without overt signs of positive or negative mood. He zlso spent large
amounts of his time being briefly, intermittently engaged, and passively watching his surroundings

Key to ME —Levels: -5 Very great signs of negative mood; -3 Considerable nagative mood; -1 Small
signs of negative mood withdrawn/out of contact; +1 No overt signs of positive or negative mood.
Brief, intermittent engagement; <3 Considerable positive mood concentrating but distractible; +5
High Positive mood, deeply engaged. (Bradford, 2016).

Key to Activity Codes: A - Interaction with others verbal or non-verbal; B - Being passively engaged
(Watching); C - Cool, diseng'aged; D - Self Care; E - Expressive Creative Activities; F - Eating drinking; K
- Standing walking independently; L - Participating in Leisure Activity; N - Sleeping; 0 - Attachment to
Objects; P - Receiving personal care; R - Religious activity; U - Trying to communicate with no
response; V - Work-like activity; X - Excretion; Y - Interaction with self. (Bradford, 2016).
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Appendix 14) Paper Four: Examples of Initial Coding of Data in NVIVO 12.

Folders

Lo

Phase 1 - General Initial Codes (Open Free Coding)

* Mame

[:} Agitation

() Aight

(T} Ameniable likes to get on well with cthers
() Atention to MARID

() Anitude to MARIQ
C- ANGATENESS \

() Aumareness that it is good

(D) Believes was outside

C- Benefit of MARID

() Bitof Luck needed

(2) Care has changed

{7} Carer Contralling of him and his actions
() Caret leamt about M5

o Carer ngt wanting to intemupt sessions
() Carer passing by talks to M3

() Carer support needed

() Carer surprised at M5's competence falking using MARID
(Z) Carerwill change

() Carers believe care won't change

[:} Celebrates with facilitator

{0} Changed opinion of staff

Codes

i
&5 Files

L)

Fieferances

1
L
4

L

[ T T~ S S S S e

Crented On

09/10/201%08:54
09/10/201908:54
09/10/201908:54
09/10/201%08:54
09/10/201908:54
09/10/201908:54
09/10/201%08:54
09/10/201908:54
09/10/2071908:54
09/10/201%08:54
09/10/201908:54
09/10/2071908:54
09/10/201%08:54
09/10/201908:534
097102019 08:54
09/10/201%08:54
09/10/201908:54
0971020719 08:54
09/10/201%08:54
09/10/201908:54
09/10/2071908:54

A, Search Propect w
Crested By Medified On Mesdifiad By £
AW 01/10/2019 11:54 W
Saw 30/09/2019 16:45 W
AW 01/10/2015 10:01 W
Saw 30,09/2019 16:48 W
AW MAG0513:19 W
SAW 30/09/2018 16:32 W
Saw 01/10,/2019 13:08 W
AW 30/09/2019 15:50 W
SAW 011042018 1217 W
AW 30/09/2019 16:35 W
Saw 0102019 12:23 W
AW 30,09/2018 15:19 W
S 01/10/2018 12:11 W
AW MGG 12:16 W
SAW 01/10/2018 08:34 W
Saw 01/10/2015 10:08 W
AW 01/10/2018 1247 oW
SAW 011042018 12:20 W
L 01/10/2018 12:19 W
AW M08 12:49 W
SAW 01/10/2018 10:49 W
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Appendix 15) Paper Four: Example of Codes being Defined and the Hierarchical Structure of codes being developed.
This screenshot from NVIVO 12 shows the code ‘Examines MARIO’ being defined and categorised in relation to other codes.

» Phase 2 - Categorisation of Codes and Propositional Statements |24 Search Project
+ Name M Files References Created On Created By Maodifisd On Modified By
il (D) Benefit of MARIO 2 4 09M10/201909:55  SAW 0102019127 W
- _____ Impact on Carers o 0 09/10/201909:55  SAW 0171072015 14:22 W
() MARI filling a gap through individualised care : Mede Properties 7 W
o i | Al langiem imgact
il () Painting Parent Node Geners |
8 (7)) Remembering MARIC
- Hame
5 () Shilled facilitation
o N Descnphion Rl 10 participants with dementia focusing inbertly on MARID, touching the
() Talked 1o resear: her remanistng e b o i ot mers acout 1
W z '__l L‘slng MARID
ig () Diffieuty using MARID
e () Difficulty using Screen
@ Independent uzage Child nodes Hodes\\Phass 2 - Categorisaiion of Codes and Propeational Statements '\ Lising MARE
(L) Leaming process for M3 ' )
) %reen ] Aggregabe coding from children Color [ Heore v
(D) Spontanesusly uting Created On (91072018 08:55 ] By [sw
(71 Successfully using touchscreen . r
. Mesdified On 09102013 10:00 | By AW
= () Uses and Responds bo MARID like gifer stimuli :
(Z) Doing something with his hands E Cancel
() Examings MARID
() Foous an details 1 5 DRN0MB0RE AW AR 0 oW
() Using MARID standing up 1 1 0R10/201909:55  SAW MAG2019 1254 aw
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Appendix 16) Paper Four: The Coding Framework with associated files and references
after coding data from all the cases.

The Nature of This category encompasses the data 0 0
Adversity relating to the stresses and difficulties that
are experienced by the people with
dementia in this context. It includes factors
related to living with dementia including
cognitive and communication difficulties,
physical ill-health.
Cognitive difficulty Reference to cognitive difficulties 37 99
experienced by participants with dementia
including disorientation and belief in a
different reality
Communication References to a participant with dementia 16 33
Difficulty having problems communicating including
expressive language, hearing problems,
unclear speech.
Physical and mental  References to physical or mental ill health, 22 66
ill health or or physical weakness and vulnerability
difficulties including mobility difficulties, falls, safety.
Variable Adversity Reference to difficulties and stressors 18 31
varying in intensity or coming and going
for participants with dementia, including
variable awareness of difficulties.
Bereavement and References to participants with dementia 10 22
loss being bereaved and grieving for people
and longing for a previous better way of
life which has now gone.
Degree of This category encompasses the data 0 0
Adaptability to concerning the degree to which individuals
Adversity and have responded to adversity and adapted
Wellbeing to it. It concerns the degree of
psychological wellbeing experienced by the
person with dementia including their
emotions experienced and their perceived
quality of life. It also includes the degree to
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Good level of
Adaptability and
Wellbeing

Acceptance

Doing things

Positivity

Proactive Assertion

Stoicism

Low Adaptability
and Poor Wellbeing

which they have accepted or resist their
current lives.

This subcategory includes evidence of
participant with dementia adapting well,
to their circumstances in life, in terms of
having a positive level of psychological
wellbeing. Evidence supporting suggestion
that participants with dementia are
doing/feeling okay and they are getting on
with a limited satisfactory/good enough
life.

References to participants with dementia
accepting their current life even though it
might not be ideal includes doing alright,

having enough, doing their best and self-

acceptance.

References to participants with dementia
liking work, keeping busy, valuing doing
things. Showing interest and attentive to
something, including acts of self-care.
Reaching out to satisfy own desires for
food, drink, entertainment.

References to participants with dementia
being positive about life, through thoughts
and their emotions.

References to participants with dementia
actively initiating, asserting their will.
Includes moving, looking for, taking
opportunities, seeking help for selves and
others. Asserting independence, being
strong and forceful. Initiating conversation
or changing the subject.

References to getting on despite problems,
putting up with them because no choice.

This subcategory includes evidence that
the participant is not adapting or growing
in their current life, they are struggling to
accept and resisting their current situation.

13

15

27

16

41

47

136

55
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Negativity

Not Accepting

Wanting More

Resistance

Wanting to be
Elsewhere

Variability in level of
adaptation and
wellbeing

Factors Impacting
Response to
Adversity

They are showing evidence of poor
psychological wellbeing.

References to participants with dementia’s
negative emotions, thoughts, memaories,
low self-esteem, low energy, anxiety,
agitation.

References to the participants with
dementia, not accepting their dementia,
their life in the nursing home .

Reference to participants with dementia
desiring more of something in their lives
including more choice, self-determination,
independence, freedom.

Behaviour or words indicating that
participants with dementia is fighting back
trying to assert power and control over
their situation. Active or passive
resistance.

References to participants with dementia
being are physically situated in a place and
they would rather be elsewhere, outside in
the air, home, wanting to escape, being
ready to leave, trying to leave.

This subcategory includes references to
variability of the mood or wellbeing of the
participants with dementia and variable
adaptation, response to environment.
Variable mood and engagement.

This category includes the data related to
factors that impact how the individuals
with dementia respond to difficulties they
experience in their lives. It encompasses
their personal resilience repertoires and
their current capacity for resilience. It also
includes the availability of resources for
resilience that are external to the

26

10

26

23

140

10

41

27

86

35
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Availability of
Resources that
Support Positive
Adaptation

Availability of
Meaningful
Interaction with
Other People

Carers Banter with
Participants with
Dementia

Chatting with Others

Task Orientated
Conversations

Family Support

Supportive
Relationship with
Carers

Meaningful
Conversation with
carers

Unperson-centred
care

individual with dementia. Including the
degree relationships are person-centred.

This is a subcategory that encompasses
data that is related to how available
potentially supportive resources are to
participants with dementia.

Reference to the perceptions of
participants with dementia that they feel
socially supported and connected to other
people and evidence that there are
opportunities for interaction with other
people that are meaningful to the people
with dementia and supportive of the
participants with dementia positive
identity.

References to Carers and participants with
dementia sharing light-hearted banter

References to participants with dementia
usually brief not in-depth personal
conversation, unable to discern if this is
meaningful or not to the participants with
dementia.

Reference to conversations that that focus
on physical wellbeing.

Reference to support given by family to
participants with dementia .

References to carers providing care that is
encouraging supportive comforting.

References to meaningful person-centred
conversations with carers

References to and examples of unperson-
centred care given to participants with
dementia includes being ignored by carers,

14

10

14

26

31

48

10

19
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Lack of Meaningful
Activity

Lack of meaningful
Interactions

Reaction to Lack of
Activity

Ready for more
Person-centred
Activity

Resilience
Repertoire

Capacity for
Resilience

Learned Coping
Strategies

Resilience Building
Strategies

not perfect

Accepting that life is

not being included in conversations,
outpacing, witnessing non person-centred
care of other residents.

Reference to and indications of there being
a lack of meaningful activity.

References to participants with dementia
being ready or wanting more interaction
than they have; feeling lonely; being alone.

Reference to the activity and behaviour or
what the participants with dementia does
when there is little external stimulation
available: not doing anything or little;
passively watchful or responsive to
opportunities for activity.

Reference to participants with dementia
eagerly/quickly responding to activity or
type of interaction when it is available.

This subcategory includes references to
participants with dementia range of skills
and strategies that help them to adapt and
cope.

References to participants with dementia
about their capacity to cope with
difficulties. Self perceptions about their
abilities and those of significant others.

Reference to getting better coping
strategies, getting stronger having had a
problem due to learning how to cope with
this and learning from others.

References to strategies participants with
dementia react when they have a problem.

Reference to participants with dementia
acknowledging that having problems is to
be expected and that these are part of life.

32

18

10

23

13

10

132

171

24

74

48

27

12
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Being Proactive and
Persevering

Gratitude and
Positivity

Religion and
Spirituality

Values and Meaning
in Life

Meaningful Activities

Preferences for
Interaction

The Culture of
Caring

Difficulties
addressing Unmet
Needs

References to participants with dementia’s
reacting by being self-sufficient; seeking
help from others; Trying hard, being
determined, and not giving up

References to using gratitude and
positivity as being part of personal life
philosophy

References to participants with dementia
using relationship with God and spirituality
or cultural religious practices to help them
to adapt to adversity.

This subcategory included what
participants with dementia said was
important to them and what they need to
have a meaningful life.

Reference to the activities that participants
with dementia find meaningful and value.
Enjoyable and fulfilling activities.

Reference to and evidence of the relative
value that participants with dementia
place on interacting with other people and
what they want interactions with others to
be like.

This subcategory encompasses references
to and evidence of what the carers and the
relatives in the nursing home prioritise
with regards to the care that is given by
them to the participants with dementia.
This encompasses the predominant
practices and beliefs of significant others.

References to carers finding caring for
participants with dementia difficult and
that they are aware they are not always
able to address needs.

10

41

25

28

69

160

158

33
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Maintaining References and evidence of carers acting 7 29
Reacting and to support and maintain the wellbeing of
Problem-solving participants with dementia. Predominantly

through reacting and responding to their
needs. Reactive rather than proactive

Maintaining the References to the carers attitude towards 12 20
Routine vs Change change and routines in nursing home life.

Prioritising Physical Evidence of focusing on physical aspect of 10 34
Care care or medical aspect of care, rather than

social or emotional aspects.

Staff telling and Reference to power relationships with 5 16
controlling staff holding power. Include, direct indirect

control of participants with dementia

behaviour. Therapeutic lying.

Factors Impacting This category encompasses factors that 0 0
Usage of MARIO impact the readiness of individuals to use

MARIO and those that influence how

MARIO is used during sessions.

Ability to use MARIO  Able to use MARIO difficulty using MARIO 24 149
and impact of time on usage

Attitudes towards Reference to participants with dementia 39 272
MARIO and beliefs opinions about MARIO including behaviour
about the robot that suggests feelings about the robot.
Facilitating use of References to help needed by participants 19 146
MARIO with dementia to use MARIO
Participant Usage of = Reference to how MARIO was used by 26 145
MARIO participants.
Unwilling to use References to participants with dementia 13 42
MARIO being unwilling to use MARIO, stopped

using as tired, Initial reluctance, refusing to

use MARIO
Willingness and Reference to participants with dementia 16 83
Intention to Use being willing, wanting to engage with
MARIO MARIO
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Impact on Resilience
between and after
Sessions with
MARIO

Initial but
unsustained Impact

Memory of MARIO

Potential for
Ongoing Impact

Resilience
unchanged or not
Increased

Impact on Resilience
during Sessions with
MARIO

MARIO beneficial in
the moment

Filling a Gap with
Meaningful Activity

Increased
Engagement and
Stimulation

Increased positivity

Opportunity for

Empowered
Independence

This category concerns the effect of
MARIO on resilience in between the
sessions with MARIO and after the group
of sessions with MARIO has finished.

Reference to participants with dementia
mood and engagement levels in 2 hours
after using MARIO.

Reference to participants with dementia
having or not having a memory of MARIO

References to impact that could happen
due to having used MARIO

Reference to resilience not increasing or
changing as a result of using MARIO.

This category encompasses data
concerning the impact that MARIO has on
resilience during the sessions with MARIO.

Reference to MARIO having a positive
impact whilst it is being used.

References to activities undertaken during
sessions with MARIO giving participants
with dementia something that they did not
usually have.

Reference to the participants with
dementia being engaged and stimulated
during sessions with MARIO and more than
usual.

References to participants with dementia
enjoying or liking the sessions or material
on MARIO and the increasing the positive
mood of the participants with dementia.

References to choices, acting,
independence, making decisions when

27

18

34

14

22

34

12

36

76

63

187

25

150

52

185

88
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Stimulus as
Opportunity to
Interact

MARIO harmful

MARIQ's Limitations

using MARIO. for independence and
empowerment. Making decisions Choosing

References to MARIO being an opportunity
to communicate with others.

References to MARIO negatively impacting
the person with dementia.

References to MARIO needing to be
improved or being limited in capacity.

23 151
4 12
7 23
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Appendix 17) Paper Four: Example of how the Data within each Case was Summarised in NVIVO.
NVIVO enabled the data to be accessed, for each participant, from all data sources for each code. The data for each code was then summarised
within each case. This screenshot shows the data for the code Acceptance being accessed, from data sources for participant M20.

’ v dcoaptarce %
Phase 4 Triangulation with Key Informants and Conceptual Mapping W
2
$* Name Fles Releserces g
Degree of Adaptabiley 30 Advers 0 4
7
Downg Cicay Despree Limitatio s
e 41 | M13 Resberce M13-575 PAD M0 56 .: s Nerd 8
Lo a4 g Tearwip
Dong ®og 4 :
Prosctive Asterticn 55 | refarence coced [023% Coveragel

A0cEm

Reference 1 - 023% Coverage
Low Adagtabity and Poor W

Folders

Wnablty in level of afaptat

Swe, we do our best, what cam we do

Factors Irmpactng Sasponse 1o A 0

Factors impacting Usage of MAR 0

Ingact on Petence Betwoen a0 Three data
irpact on Resdience cuning Sess 0 sources M20
The Nanare of Adversity 9 Data regarding

Acceptance M20
Post MARIO
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Appendix 18) Paper Four: An excerpt from the Matrix with summarised within case data.
A matrix of the codes and cases was created in NVIVO and then exported to Excel where it
could be seen in its entirety. Then the summarised data was copied from NVIVO and pasted
into the matrix cells in Excel. This screen shot shows a section of the matrix and the data
summarised for the participants M1 and M20 under the codes Acceptance, Doing Things

and Positivity.

B

C: Acceptance

©

D:Doing things

u]

E:Fositivity

Cases

80+
years
MMEE
SCORE=
14/30
Number
of years

you have
memory
problem
s=13
years
Sex=
Male

-

M1 expresses a degree of
acceptance saying that
aspects of his life are good,
and others are "alright’,
and sufficient for his
needs. 'l have enocugh'
(Interview with M1 Post
MARIO)

His acceptance also
includes that he is doing
the best that he can. This
seems to acknowledge
awareness of limitations.

"Well, | play the best |
can.'(Interview with M1 Post
MARIO)

' ive in his self-care|
within his physi
limitations. At times he is
determined.

‘M1 stares at his cup and
takes the lid of it to drink
without the lid - successful
without spillage and then
looks towards putting the
lid back on and this takes
studied concentration for
almost 2 minutes. Again
eventually successful with
this' (M1 DCM Post MARIO).

'Tries to get up - no carer
watching. { DCM M1 Pre
MMARIO).

athefeelspl:sh\

‘lamayear ight
maonths herg !
Reszearcher Ayearand eigh H
maonths, and are you happy?

M1 1am.'[Interview M1 Post
TMARIO).

His behaviour also reveals that
he iz happy when stimulated by
something he likes, especially
his family and music.

‘Big=mile and brightened up
engaged chattingand alert
when his relatives including his
grandchildren arrive for 2 visit.
Holding hands with them’ [:CM
M1 Pre MARIC].

‘And you know, he always has
tapes and CO= and whatever, he
just loved traditional musicand
in his room all the time he had a

Relative R1 Post MARIO).

Codes

80+
years
MMSE
SCORE=
14/30
Number
of years
you have
memory
problem
s=46
years

M20 expresses a resigned
attitude of acceptance that
is somewhat stoic. She
employs her philosophy on
life and this concerns trying
hard, making the best of
what life has to offer her.

'Sure, we do our best, what
can we do' (Interview with
M20 Pre MARIO)

Try and make the best, try
and make the best of
life(Interview with M20 Pre
MARIO)

‘I am but | make it
accepted’ (Interview with
W20 Post MARIO)

M20 occupies herself
intermittently for short
periods. She sits in her
chair and responds to what
she sees and what she can
reach.

‘attempts to pour herself
drink from 7 up bottle into
glass. Would have missed
but stops and re-stops
bottle (1 mins) dinks again
—the glass was not empty.
Then passive and still’
(DCM M20 Pre MARIO).
‘locking at her remote
coentrol and examining it
Looks puzzled {she doesn't
know what it is)’ (DCM M20
Post MARIO).

‘rearranging objects on the
table in front of her.' (DCM
20 Pre MARIO).

M2 acknowledges that she
feels happy but she iz aware
thatthere are limits to her
positivity.
.Ifeelhapp\(,W
but not awful, By (Interview

M20 Pre MARIO).

M20 also revealed thatshe
thinks about her positive
memories.

‘| see my mother and father
were exceptions, they were very
good and they were good to me
and you were good.” [Interview
M20 Post MARID).

M20 reacts positivelyin
response to hearingthat her
daughter will be visiting.

‘Carer zays she ‘always comes in
the evening' in reply to M20
question about when she is
coming. Saying that then 1'll get
all the news' [:CM M20 Post

RAADIOY

Summarised
Data
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Appendix 19) Paper Four: Example of a Memo written in NVIVO summarising all data from all cases, linked to the code Willingness and

Intention to use MARIO.
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Appendix 20) Paper Four: Example of an Analytical Memo.

During phase 7 of data analysis, analytical memaos were written to derive explanatory meaning from
the data. An example of an analytical memo is presented below.

MEMO Title: Initiating and Maintaining Readiness to Use MARIO
Definition

This issue arises from the data that reveals that people with dementia varied within cases and between
cases regarding how ready they were to use MARIO at the start of sessions and throughout their
duration.

Nodes and categories that it relates to:

Variable willingness and intention to Use MARIO; Unwilling to use MARIO; Attitudes towards MARIO
and beliefs about the robot; Personification of MARIO; Ability to use MARIO; Robot factors; facilitating
use of MARIO; participant usage of MARIO.

Summary of the argument and references to the literature

The Merriam-Webster online dictionary defines readiness as a guality or state of being ready. Pearson
(2011) states that the concept of readiness concerns being prepared due to possessing the ability and

and attitudes {Pearson 2011). A definition retrieved from
(http://www.businessdictionary.com/definition/readiness.html) states that readiness is a ‘State of
preparedness of persons, systems, or organizations to meet a situation and carry out a planned
sequence of actions. Readiness is based on thumughnﬁass of the planning, adequacy and training of
the personnel, and supply and reserve of support services or  systems.

The concept of readiness concerns a person having conducive attitudes, willingness to use the robot
and the ability to participate in sessions with MARIO. The concept of readiness has been used both in
education (Beller 1970) and healthcare context regarding nurses the support of people with chronic
health conditions (Dalton and Gottlieb 2003). Used in the current context of this theme, readiness
encompasses data concerning the acceptability of the robot to participants and the actions of
facilitators, who acted to support people with dementia to both initiate and maintain their readiness
o use MARIO.

People with dementia of the severity of the participants need compensatory support of other people
to initiate and maintain their use of MARIO. Indeed, compensatory support is needed for people with
dementia to facilitate communication with other people and for many daily living activities.

In this context, the support needed to initiate and maintain readiness to use MARIQ was related to
the variability of the participants’ adversity and their level of wellbeing as well as their attitudes
towards and willingness to use MARIO. It concerned their mood and degree of lucidity. Whereas,
maintenance of their readiness concerned the variable ability of the person to maintain their
concentration on the task during the session. Compensatory support of the facilitator during initiation
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was required to increase the readiness of the participant with dementia through preparing the
environment and through rapport with the participants with dementia. During the interactions with
MARIO, facilitators helped maintain readiness through providing skilled scaffolded assistance to the
participants with dementia.

Summary of the data with quotations

During the sessions engagements, the attitudes of participants was mostly positive. The range of
attitudes exhibited by participants, their most frequent attitudinal level and the highest attitudinal
levels during the sessions are summarised in Table **, The data revealed that attitudinal levels varied
from a small minority that were somewhat negative for short periods of time, to most participants
who had a positive attitude for most of the time during most sessions. In addition, it was most

Facilitators helped all participants to gain access to MARIO by creating a conducive environment for
the interactions with MARIO. This work was conductive before and during sessions with MARIO. It
involved manipulating the external environment to ensure that it was as free from distractions as
possible and MARIO was prepared so that each participant could access their pre-personalised files
without delay. The latter reduced the chance of the participants becoming distracted away from the
robot once their attention had been piqued initially. In addition, what could be regarded as the
internal environment of the participant with dementia, regarding their level of wellbeing had to be
ready to use the robot. This is explained further below.

Making the external environment ready varied with each participant’s needs and location. For
example, as M5 was often walking in the corridor and preferred, during his early sessions with MARIO,
to remain standing, he needed to be encouraged to walk to a quieter part of the corridor and MARIO's
touchscreen had to be titled upwards so M5 could see the screen’s contents. For other seated
participants, they might need doors shut to reduce noise or blinds pulled so reduce glare on MARIO's
screen. Preparation might include helping the participant move to a more conducive place. The need
to help a participant move to a more conducive place varied. Four participants who spent most of
their time in their own bedrooms did not need to be moved at all. M5 was encouraged to move 6
times, and the remaining 5 participants were moved on 1-3 occasions.

Willingness to interact with MARIO was impacted by perceptions as to whether MARIO would be
useful to participants, and how participants perceived and personified the robot at the time it was
offered to them. The data revealed that these factors varied and how the robot was personified by
participants was influenced by their mood, which as discussed above was variable. For example, on
money to pay for it, or they had everything they needed, or they didn't like computers. However,
expressing negative attitudes in the moment, could also coincide with evidence of the participant with
dementia enjoying the robot. The rate of refusing the robot was recorded in the quantitative OME
data. This reveals that on one occasion M3 refused the robot and M16 refused MARIO on the first two
occasions that it was offered to him. These refusals were related to M5 being preoccupied with
thoughts of going home when he said he was too busy. For M16, his refusal of MARIO occurred on
days that he was refusing everything that carers offered to him.
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There is considerable data, from multiple sources, that records participants willingness to use the
robot. For example, R13 who observed several sessions, noted:

I think she [M13] really welcomes having the robot’(interview with R13).

However, the data reveals that although participants always welcomed the facilitators sometimes
participants were not initially in a state of readiness to use MARIO and that they needed the support
of a facilitator, a rapport developed with them to achieve readiness to access the robot. The degree
this was needed varied between individual participants. For M13, what R13 called the ‘preamble’
between the facilitator and the participants, prior to her using MARIO was important. M13 needed to
be comfortable with the facilitator before she could engage with MARIO. For other participants, they
needed the facilitator communicate with them about what they were preoccupied with when they
were offered MARIO. For example, at the beginning of one session the facilitator found that M20 was
in her alone in her room alone hallucinating and disorientated. The facilitator needed to spend time
with M20 until she was ready to use MARIO. This started with the facilitator joining M20 in with her
reality in which M20 considered that she was dealing with her young sick child. The following was
observed:

School run today and young. [M20] asking has the Dr come. Fellow [her child] off sick today. Not fully
engaged with MARIO until reassured. [Facilitator] Talked to [M20] and reassured her Dr coming and
that boy will be alright. Talked and later [M20] willing to engage with MARIO smiling to music
(Observation OME M20 Session 4).

Sometimes participants were initially slightly hesitant to use MARIO. Initial reluctance was impacted
by participants’ confidence, their energy levels and their mood and level of wellbeing when they were
offered the robot. When wellbeing was low participants occasionally expressed that they were feeling
tired, or too old, or that they did not think they could use the robot. The following extract concerned
M14 and was typical of the initial hesitation that was observed and the actions the facilitator took to
lift the mood of M14 to enable her to start using MARIO:

At first [M14] hesitant to interact with MARIO, she thought it would be too hard to use and she

to have MARIO and wanted to look at photos. [M14] was happy obout interaction at the end of the
session and thanked facilitator for coming out with MARIO and said would be happy for MARIO to
come hack. (Observation OME M14 Session 4).

During the interactions with MARIO, due to the cognitive and physical debility and robot factors,
facilitators needed to help participants maintain their readiness to use MARIO. This support was given
in a scaffolded style that reflected participants needs which varied along with their dementia and
physical frailty the degree of which varied within and between participants with dementia throughout
and between the sessions.

All participants needed a degree of facilitation to support them in their usage of MARIO's touchscreen,
but with this support they were able to use the touchscreen particularly using a stylus which increased
participants’ accuracy touching the appropriate place on the screen. Successful usage was observed
and reported by relatives and carers:
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516 ‘Once the task was there in front of him and he [M5] knew what he had to do, he was like on the
job.!

All participants had some degree of difficulty using MARIO and managing the touchscreen (Table **.)
The degree of difficulty due to cognitive and dexterity issues varied between cases from not having
any difficulty to having very great difficulty. But between cases the most frequent level of difficulty
was slight. Within cases the degree of difficulty varied across sessions. The degree of dextrous
difficulty was not related to the level of cognitive difficulty (-0.36365 Pearson’s Co-Efficient). The
degree of cognitive difficulty apparent using MARIO was barely related to level of cognitive disability
(-0.46365). Difficulties included manipulating the stylus, reaching the screen with hands or arms
getting tired. Some participants pressed too hard, used a multiple tap, or tapped in the wrong part of
the screen,

Participants also had difficulty maintaining their concentration as they were easily distracted. This was
more problematic due to external factors for M1, whom facilitators could not easily move to a quieter
place as he was only mobile with the assistance of two carers and help to move M1 was frequently
unavailable to facilitators. Even when there were few external sources of distraction, some
participants were frequently intermittently unable to maintain their concentration during sessions.
The data reveals that all participants varied between no distraction to this occurring for most of the
time, throughout the sessions as to the amount they were distracted and that the frequency and
amount they were distracted was slightly negatively associated related to their degree of dementia (-
0.61961 Pearson's Correlation). However, this is distraction that occurred with the facilitator present
and acting as explained below.

Robot factors also impacted the readiness of participants to use MARIO. Software issues caused
difficulty occasionally and there were three technical failures that required the engineer to reset
MARIO. Difficulties were also noted for individual participants. For example: MARIO's voice was
difficult to understand for M18, the robot's screen was difficult to read by participants sat in low
chairs, the robot read the news too fast for M1 and one game had too many choice options for M1.

The facilitator acted to support participants through giving explanatory and reminding prompts, when
focus was reduced, encouragement, advice, reassuring, trouble-shooting or occasionally stepping in
to manipulate the touchscreen. The facilitator acted pragmatically as individuals needed aiming for
the participant with dementia to doing as much as they were able whilst keeping them interested and
enjoying maintaining the interaction. For example:

Facilitator says: ‘Tap a little bit harder’ verbal direction and then [as no response from M20] physical
demonstration facilitator, ‘Like this' (Observation OME M20 Session 6).

For M1, who had difficulty initiating and maintaining conversation, the facilitator prompted and
supported conversation. The following reminiscence conversation was stimulated by photographs on
MARIO:

Facilitator ‘Was it a nice day’
M1 ‘Yes’
Facilitator * It looks sunny'
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M1 ‘It was'
Facilitator "What's all this machinery for?’
M1 ‘Farming’ {Observation OME M1 Session 11).

The facilitator was observed to build up the mood of the participants and help them to maintain
positivity and focus during sessions. The facilitators role was emphasised by R13 who noted that
training for skilled facilitation needed to be part of a ‘proper strategy for delivering' MARIO. The
importance of having a skilled facilitator was observed when M13's daughter pointed out to M13 that
she could not correctly identify herself in a picture and this M13's buoyant mood to deflate.

The data from carers and ohservations reveal that given the current capability of MARIO, it is unlikely
that people with this level of dementia would be able to initiate and maintain their readiness to use
MARIO without a facilitator. 515 and 514 considered that participants would always need someone to
set up MARIO and remind them how to use the robot. Some spontaneous unprompted touchscreen
use was observed as participants moved successfully through the applications. Observations were also
conducted when some participants used MARIO for between 2-5 minutes without the facilitator
present, after the session had been set up for participants. The degree of successful independent
usage was related to the individual’s degree of cognitive difficulty and physical frailty.

Deviant cases

M15 was a deviant case who found MARIO less acceptable than the other cases. M15 was most
unready in to use MARIO and illustrated this through her lack of willingness to engage with the robot
and her withdrawal from the research project. M15 said clearly that she had used MARIO twice and
did not want to use it again and that when she saw MARIO ‘He upsets me’. This lady did not really
explain what aspect of MARIO she found upsetting but made an interesting comment, saying that
MARIO would probably be good for her sister in law because she lived on her own. It can be surmised
that part of her reason for not using MARIC is because she did not need it because she had sufficient
company. In addition, it could have been that the presence of the robot she found upsetting because
she linked its presence with the prospect of having reduced contact with people. This is supposition
however, without supporting data.

M17 also said that she did not want to use MARIO again after using it 4 times, she was unable to
express in depth the reason why but said she did not like the robot. Her withdrawal was also linked to
its possible negative impact upon her, which is discussed below.

Points and questions for further consideration

When does encouragement and facilitation to increase readiness become manipulation? Skill of the
facilitator is important again here. Refusal is refusal so there is a clear difference.

Readiness involves what the robot means to the participant with dementia: what it can do for them
in terms of usefulness.

END
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Appendix 21) Paper Four: Table showing the Coding Framework categories and the Final Themes.

The Coding Framework Categories and the Final Themes

Name of Framework Categories

Description of Framework Categories

MName of
Final
Themes

Description of Themes

The Nature of Adversity

Degree of Adaptability to Adversity
and Wellbeing

Factors Impacting Response to
Adversity

Factors Impacting Usage of MARIO

Impact on Resilience during Sessions
with MARIO

Impact on Resilience between and
after Sessions with MARIO

This category encompasses the data relating to the stresses and
difficulties that are experienced by the people with dementia in
this context. It includes factors related to living with dementia
including cognitive and communication difficulties, physical ill-
health.

This category encompasses the data concerning the degree to
which individuals have responded to adversity and adapted to it.
It concerns the degree of psychological wellbeing experienced by
the person with dementia including their emotions experienced
and their perceived guality of life. It also includes the degree to
which they have accepted or resist their current lives.

This category includes the data related to factors that impact how
the individuals with dementia respond to difficulties they
experience in their lives. It encompasses their personal resilience
repertoires and their current capacity for resilience. It also
includes the availability of resources for resilience that are
external to the individual with dementia. Including the degree
relationships are person-centred.

This category encompasses factors that impact the readiness of
individuals to use MARIO and those that influence how MARICO is
used during sessions.

This category encompasses data concerning the impact that
MARIO has an resilience during the sessions with MARIO.

This category concerns the effect of MARIO on resilience in
between the sessions with MARIO and after the group of sessions
with MARIO has finished.

Resilience
changes
minute to
minute

Initiating
and
maintaining
readiness

Active co-
creation of
meaningful
activity

Impact on
resilience

This theme describes how PWD experienced
and responded to adversity with fluctuating
degrees of adaptation and wellbeing, which
impacted how they used MARIO

This theme describes what needed to be
addressed bhefore and throughout each
interaction with MARIO, to enable PWD to
use MARIO. It concerns PWD's attitudes
towards MARIO, their willingness and ability
to use MARIO, and the support PWD reguired
from facilitators to enable them to access and
engage with MARIO.

This theme describes how sessions with
MARIQ provided PWD with increased
opportunities for meaningful activity. It also
describes how PWD were active in
responding to MARIC and worked in
partnership with facilitators to actively create
how MARIO was used for meaningful activity.

This theme describes the positive impact on
resilience that occurred during sessions with
MARIO. 1t also includes gquestions as to
whether the impact was sustained after the
SEsSI0Ns WEre over.
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Appendix 22) Paper Four: Member checking of draft findings report — Caregiver
participant.

During phase 8 of the data analysis the themes were finalised in a written report. One caregiver was
invited by email to read the draft findings report and to consider if the findings seemed plausible. The
caregiver was then invited to meet SW to provide the researcher with feedback and to discuss the
caregivers impressions ahout the findings. On the 5" December 2019 SW and the Caregiver participant
met and the notes copied below on key issues discussed were recorded. Following the discussion, the
caregiver strongly agreed that the findings concurred with their experience and they were happy to
sign a statement to record their agreement. Following the meeting, SW recorded her reflections on
the meeting in an excerpt of the reflective diary that is copied below.

Notes on Key Issues discussed during Feedback meeting:

1516 agreed overall that the findings were plausible

2 The lack of meaningful activities and their importance ‘rang true’ for 516 and she reflected that this
needs ta be highlighted for caregivers.

3 Discussed the canstraints of the physical environment and architecture and how this impacts care.

4 516 found the findings in relation to the facilitator accurate and that their skills impacted the MARIO
sessions and the impact af MARIO.

5 516 mentioned that the ability of people with dementia to learn something new was clear in the
findings and she suggested that caregivers need to appreciate this.

6 She reflected that unfortunately the residents’ feelings of being trapped and the languoge used by
caregivers were familiar to her.

7 516 was surprised ot the relative lock of engagement with MARIO's news application, as in her
experience older people like the news. But she speculated that it might have been easier for residents
to engage with the painting and music application.

8§ 516 noted that the tendency of residents to forget MARIO was similar to them forgetting any other
activity. So it was not a reflection on MARIO.

9 516 endorsed the themes and said that they were plausible fitted with her experience. In particular
she said commented saying variability was true for most people with dementia and that very few
residents were happy all the time. Also, she considered that MARIO worked because it was person-
centred and because the residents had o good therapeutic relationship with the facilitator that was
based on trust,

10 516 also considered that some caregivers are more resistant to all types of change than are other
caregivers. 5o, the finding that caregivers attitude towards MARIO was mixed was not @ surprise to
her and she considered this typical.
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Researcher Question: How much do the findings of the study resonate with your experience?

Caregiver Response:
Disagree  very | Disagree Slightly | Neutral Agree Slightly Agree Strongly
much

re of Participant: /é’j,fi"\_i:)

Date: Cq 1l 20 .

Exert from Reflective Diary Entry 9" December 2020

‘This was an interesting experience and | am reflecting after the interview with the caregiver that |
chase the right caregiver to approach! She gave thoughtful in depth feedback which indicated that she
had read the whale report and engaged deeply with it. | am mindful that there is the potentiol with
member checking that participants may be offended by the findings. This was not the case with this
caregiver as she had enough objectivity to realise that the findings supported her efforts to improve
care.

She affirmed thot a lack of memory of MARIO was similar to ather activities that could be meaningful
at the time. These too may not be remembered. She olso reminded me that caregivers can be sceptical
about any new initiatives, they will be variously received by caregivers. i.e. there is a lot about MARIO
that is not particularly different to other psychosocial interventions. Attitudinal differences may be o
reflection of resistance to any change. Her feedback also emphasised the role of the facilitator and
their skills in making MARIO person-centred and therapeutic. In particular she articulated that trust
and the quality of this relationship was central MARIO being successful. This point is pertinent and
revealed in the dota.

It was also insightful for me to have the opportunity to discuss the meaning of the findings with this
experienced dementia nurse. 516 also pointed out that the residents who are relatively busy, may be
involved in activities that are not meaningful to them and they forget when they have been employed
meaningfully. And, being busy in a group may not be meaningful for residents and people with
dementia might not be able to engage fully within o group without one to one support. This caregiver
emphasised that MARIO’s impact was derived from its activities being personalised and its facilitation
being persan-centred. These two factors may not be possible in group settings.

We also discussed that the MMSE is not in this caregivers apinion helpful for people with poor
education or those who might not have a good experience of school, particularly in the historical Irish
context. Eg being asked to spell the word WORLD backwards. | am reminded of a recent conversation
with a person who said that they were never once encouraged when they were in schoal or told that
they hod done something well. She mentioned that some residents might say they don't know
something for fear of getting an answer wrong and in an attempt to stop the researcher asking them
another question. This raises interesting issues about the context (both internal and external to the
person) which impacts the usage and results obtained in the MMSE and other cognitive tests.’
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Appendix 23) Paper Four: Member checking of draft findings report - Relative
participant.

During phase 8 of the data analysis the themes were finalised in a written report. A relative of a person
with dementia who used MARIO who was a relative participant in the study was invited by email to
read a report of the study draft findings report and to provide feedback. The relative was unable to
meet with the researcher in person to discuss the findings but an email, which is copied below, was
received from them on February 6" 2020

Email from Relative Participant: So sorry for the delay in sending this back to you. I'm retiring this
summer and I'm up to my eyes trying to ensure all is done. This is a very good report and you present
the findings well. | odded a few comments but you have made a difficult topic easy to follow. | think
the use of quotes helps to ground it in the reality of living with dementia.’

The following reflective diary excerpt refers to the relative's feedback and it records how SW judged
appropriate to incorporate the relatives’ views into the findings report.

Exert from Reflective Diary 7 February 2020: ‘...she [the relative] endorsed and supported the
findings. Judging by the spelling and editorial amendments on the report she [the relative] has clearly
engaged with the report and thoughtfully reviewed its contents. She [the relative] has clearly endorsed
the findings. Her main comment was to stress that no participant with dementio was distressed by
MARIQ. This point will be added to reports about the findings.”
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Appendix 24) Permission to Reproduce Published Material in this Thesis.
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