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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. 

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 (PSIs) should be used to ameliorate problems experienced by people with 
dementia (NICE, 2018). Indeed, evaluation of PSIs, 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).  

http://www.who.int/mental_health
http://www.alzheimer.ie/
http://www.alzscot.org/
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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. Elliq (www.elliq.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 

http://www.jibo.com/
https://elliq.com/
http://www.cataliahealth.com/
http://www.pillohealth.com/
http://www.parorobots.com)/
http://www.inhabitat.com/
http://www.telepresencerobots.com)/
http://www.softbankrobotics.com)./
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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. 

 

 

 

 

 

Figure 1.2 Picture of a person with dementia using the social robot MARIO. 

 

a) Babyloid 

b) Nao 

c) Pepper 

d) PARO 

e) Giraff 
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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 PARO’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 

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

• 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.  

• 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. 

• There is 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.  

• 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.  
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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 PSIs 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 Whelan¹, Kathy Murphy¹, Eva Barrett¹, Cheryl Kruschke², Adam Santorelli¹, 
and Dympna Casey¹. 

 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 (MCI) is estimated to affect between 



Chapter Two. Paper One.  

 14 

five and twenty percent of people over 65 and is a condition where people have minor 
problems with memory or thinking. People with MCI 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 (EI 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 
towards 
technology 

Positive or negative feelings about the appliance of the robot. 

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 (PEOU) 

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 MCI 
(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 PARO’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. 

It is 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]. Sääskilahti (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 
Population 

Duration 
of robot 
contact 

Core Outcomes  

Stafford [21] 

 

Australia Cafero To ascertain if 
perceptions of 
mind agency 
and attitudes 
towards robots 
predict their 
usage 

Pre-post 
intervention 
comparison 

Attitudes and 
perceptions of mind 
measured at baseline 
and after 
demonstration 
videoed interactions 
with robot then 
measurements 
repeated 

Retirement 
village 

OA (n= 23) 
data 
completed 
and  

OA (n=11) 
used robot 
during trial 

2 week 
trial 

Amount mind 
agency/experien
ce perceived 
predicted how 
much users ITU 

Stafford [23] Australia Cafero To assess 
whether or not 
people’s robot 
attitudes 
changed on 
meeting robot 
and if could be 
predicted 

Quantitative 
and 
Qualitative 
data pre-
post 
intervention 

Baseline 
measurements and 
attitudinal scales 
questionnaires  

Retirement 
village 

OA (n=21) 

Formal Carers 
(n=32) 

30 mins. Meeting robot 
resulted in 
reduction in 
anxiety and 
improved 
attitude 

Spiekman [13] 

 

Netherland
s 

iCat Nao 
Ashley and 
Nabartag 

To investigate 
acceptability of 
various service 
type social 
agents for 
people with 
dementia 

Experiment Wizard of Oz 
operated controlled 
for voice and script. 
Questionnaires 
completed following 
interactions 

Laboratory OA (n=29) Short   Evaluated agents 
according to 
facial realism, 
intellectual 
components and 
friendliness. 

Heerink [41] 

 

Netherland
s 

iCat Examines the 
influence of the 
user perceptions 
of the robots’ 
social abilities 

Experiment Interviewed re 
perceptions after 
interacting with iCats 
manipulated as more 
and less socially 

Residential 
care  

OA (n=40) 5mins. 
with each 
condition 

More 
comfortable with 
socially 
communicative 
condition.  
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communicative in 
Wizard of Oz setting  

Heerink [42] 

 

Netherland
s 

iCat Explored 
concept of PE 

Experiment Test session, then 
questionnaire 
interview and long 
term observation 

Residential 
care  

OA (n=30) 1-5 mins. 
to max. of 
16 up to 9 
times 

PE affects ITU 

ITU predicts 
actual usage 

Heerink [15] 

 

Netherland
s 

1, iCat  

2. Video of 
RoboCare 

3. Actual use 
of iCat – 
interacting 
through a 
touch screen 
interface 

4. Actual use 
of Steffie, 
virtual screen 
character 

Proposed 
Almere model. 
Describes 
development 
and testing of 
this. 

4 
experiments 
and 
longitudinal 
data 
collection 

  

1. Manipulated 
expressiveness of 
robot  2 movie of 2 
robots different 
adaptiveness 

3.4. Robot used in 
public setting and 
screen agent in 
private homes. Steffie 
installed in computer 
of participants used 
to assist online 
activities 

3. Elderly 
residence 

1. OA (n=40) 

2. OA (n=88) 

3. OA (n=30) 

4. OA (n=30) 
computer 
owning 

3. one 
week 

1. Socially 
expressive iCat 
evoked more 
social presence, 
more PE and 
Intention to use 
(ITU) 

2. more adaptive 
was more PE, ITU 
and more anxiety 

3.Actual use 
predicted by ITU 

4. ITU predicted 
by PU and 
Attitude; PE 
predicted PEOU; 
Perceived 
sociability 
predicting PE 

Stafford [48] 

 

Australia Peoplebot 
robot 
installed in 
psychotherap
y programme 

Assess 
acceptability of 
face displays 

Cross 
sectional 
repeated 
measures 
study 

Evaluated responses 
to six face conditions 
on computer screen  

University 
room 

OA (n=20) Virtual 
contact 

No significant 
preferences for 
robot faces 

Torta [39] 

 

Austria Small 
humanoid 
robot 
integrated 

Explored 
acceptance of 
this robot 

Experiments Tested using 5 real-
world scenarios 

Usability 
laboratory 
simulated 

OA (n=8) 8 sessions 
over 3 
months 
(n=2). 2 
sessions 

PE might reduce 
over time; it is 
possible to have 
an emotional 
trusted 
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with smart 
home  

real 
apartment  

over 2 
weeks 
(n=6) 

relationship with 
robot 

Walters [51] UK Peoplebot Explored 
preferred 
stopping 
distances and 
approach 
direction 

Experiments  Measured preferred 
stopping distances. 

University 
room 
furnished as 
a living 
room 

OA (n=3) 
(11% of 
adults sample 
of (n=28)  

 

Short 60% comfortable 
within personal 
social zones for 
human equal to 
friends 
acquaintances 
strangers 

Brandon [55] 

 

Netherland
s 

Florence 
Robot 

Test effect of 
user robot 
personality 
matching on 
accetance 

Experiments  Interviewed and 
conducted 2 
experiments with 
robot  programmed 
with extravert or 
introvert 
personalities 

Laboratory 
home-like 
room 

OA (n=22) Short PS and PE higher 
with extrovert 
robot. OA 
recognise robot 
personalities 

Sung [7] 

 

Taiwan Seal-like 
robot 

To evaluate the 
effect of a robot 
assisted therapy 
for OA in Taiwan 
in residential 
setting  

Pilot study 
pre and post-
test  

Group robot assisted 
therapy with trained 
nurse facilitator 

Communication and 
interactions skills 
assessed with activity 
participation scale. 
N.B.no control group 

Residential 
setting 

OA (n=12) 
who were not 
deaf and did 
not have 
social 
interaction 
problems  

20 mins 
twice  
weekly for 
four 
weeks 

Significantly 
improved 
communication 
and interaction 
skills and 
participation 
activity  

 

Pfadenhauer 
[28] 

 

Germany PARO To assess how 
PARO was being 
accepted and 
utilised 

Ethnographic Group interactions 
recorded 

Residential 
Geriatric 
care setting 

OA - details 
of residents 
not given in 
paper 

1 year 
observatio
n period – 
PARO 
used 3 
times a 
month 

What a robot is 
can only be 
decided when its 
deployed 

Amirabdollahi
an 

ACCOMPAN
Y EU Project 
Internation

Care-O-Bot 3 To identify user 
needs and 
explore 

Qualitative 
methods 

Focus groups with 4-
10 participants 
discussed user 

 OA (n=41) 

OA and 
carers 

None Highlights 
principles of 
autonomy, 
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[56,57]  al 
Netherland
s, UK, and 
France 

expectations for 
robot roles 

requirements in 
scenario presented 
robot fetching water. 
Other scenarios also 
developed. 

informal 
(n=32)  

formal carers 
(n=40) 

independence, 
enablement, 
safety and 
privacy. Found 
tension between 

privacy and 
autonomy over 
safety. 

Heerink [16] 

 

Netherland
s 

RoboCare To explore the 
influence of 
gender 
education and 
age computer 
experience on 
acceptance 

Qualitative Showed video of OA 
using robot, 
participants 
completed 
questionnaire 

Residential 
home 

OA (n=66) 
residentially 
living partially 
independent 

Short  Almere model 
constructs and 
reliable and 
correlate with 
anxiety. 

Broadbent [12] 

 

New 
Zealand 

Multiple 
robots 

To investigate 
tasks for robot 
assistance, 
attitudes and 
preferences  

Cross 
sectional  

Asked preferences 
and tasks they would 
like help with from 
diagrams, images and 
models of robots. 
Used positive and 
negative affect 
schedule and robot 
attitudes scale 

Retirement 
Village 

Residents OA 
(n=32) 

 Staff (n=15)  

1 session Preferred silver 
robot 1.25m 
height. Help with 
falls, turning off 
appliances, 
lifting, cleaning, 
medication 
reminders, 
making phone 
calls, monitoring 
location 

De Graaf [26] 

 

Netherland
s 

Karotz To explore 
acceptance and 
continued use of 
social robots 

Longitudinal Robot installed in 
homes. Content 
analysis of interviews. 

Homes OA (n=6) 1st 
phase 

(n=5) 2nd 
phase 

(n=5) all 3 
phases 

10 days 
each 3 
times 

Talked most 
about usefulness 
of robot. PE 
important as was 
adaptivity. Trust 
more important 
than privacy  



Chapter Two. Paper One.  

 34 

Wing-Yue [77] 

 

Canada Brian 2.1 To investigate 
acceptance of 
Brian for OA  

Not specified Administered robot 
acceptance 
questionnaire during 
a robot 
demonstration 
session 

At a seniors 
club but 
home living 
participants 

OA (n=46) Brief  Majority had 
positive attitudes 
towards it 

Disalvo [49] USA Images of 48 
humanoid 
robots 

To understand 
how features 
and dimensions 
humanoid robot 
face contribute 
to perception of 
humanness 

2 paper 
Surveys  

No details provided 
on how or where 
survey administered 

No details OA (n=20) 

 

None Presence of 
certain feature, 
dimensions 
influences 
perception of 
humanness 

Frennert [14] Sweden None 
specified 

To report 
process of 
participatory 
design process 

Several 
Qualitative 
methods 

3 participatory 
workshops recorded; 
questionnaires and 
interviews  

Mock-up of robots  

In usability 
laboratory 
and in 
homes of 
OA 

Workshops1s
t OA (n=10) 
2nd OA (n=8) 
3rd OA (n=9) 
Questionnair
es OA (n=36) 
Interviews  
OA (n=14) 
Mock up 
adults (n=5) 
and 1 couple 
OA  

One week  Acceptance 
depends on 
multiple 
variables, 
personal 
evaluations, PU, 
environmental 
variables, and 
context 
important 

Arras and 
Cerqui [24] 

 

Switzerland None 
specified 

Explores views 
about sharing 
lives with robots 

Survey Questionnaire 
completed after 
seeing various robots  

Internationa
l Swiss Expo-
02 robotics 
exhibition 

 OA (n=225) 
11% of total 
sample of 
(n=2042) 

None Overall positive 
attitude towards 
potential  

Alaiad [61] 

 

USA None 
specified 

To understand 
determinants of 
home 
healthcare 
robots adoption. 
Tested a 
research model 

Quantitative 
and 
qualitative 

Survey – online and 
paper 

Participants 
living at 
home 

OA and 
healthcare 
professionals 
(n=108) 

None Social influence 
is the strongest 
predictor of ITU. 
PU, trust privacy 
ethical concerns 
and facilitating 
condition were 
important. 
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Sociotechnical 
factors powerful. 

Scopelliti [19] 

 

Italy Non specified Compared 
attitudes to 
robots by 
people of 
different ages 

Qualitative 

and 
Quantitative 

1. Pilot study. 
Interviews 

2. Questionnai
re 

At home 1. Three 
generations 
in six families 
(n=23) 
included OA  

2. OA (n=39) 
in total 
sample of (n-
118) 

None Generally 
positive 
evaluation. OA 
some mistrust, 
most fearful, 
preferred to limit 
autonomy 

Steinke [60] 

 

Germany None 
specified 

To explore trust 
in ambient 
assisted living 
devises 

Survey Scenarios introduced in 
survey and 
questionnaire 
completed 

Varied 
locations 

OA (n=292) None A strong 
relationship re 
trust and ITU 
devises; PEOU 
PU and expected 
reliability 
influence trust 

Studies involving people with dementia 

Kerssens [34] 

 

USA Companion To test the 
feasibility and 
adoption of 
touch screen 
technology the 
companion 

Qualitative 
and 
Quantitative 
data 
collected 
pre-post 
intervention 

Personalised 
intervention using life 
story and care needs 
interviewing; Used 
several standardised 
measures.  

Own homes Carer-people 
with 
dementia 
dyads (n=7) 

Diagnosis of 
dementia 
with MMSE 
above 10 

 

3 weeks Technology easy 
to use, facilitate 
meaningful and 
positive 
engagement. 
Provided carer 
respite some 
people with 
dementia not 
able to use 
independently 

Tapus [43] 

 

France Robot human-
like alternates 
verbal 
messages 
with non-

To examine the 
role of socially 
interactive robot 
as tool for 

1, 
Observationa
l 

Pilot 

Pilot of interactive 
Robot model games 
at different levels 

Living care 
facility 

Cognitive 
impairment 
and/or 
alzheimers  
mild (n-1)  

6 months 
after 2 
months 
learning 

People with 
dementia mild 
can sustain 
attention to 
music 20 mins; 
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verbal 
feedback for 
cognitive 
stimulation 

encouraging 
cognitive activity 

2, 
Experimental 

 

 

 

 

 

 

moderate 
(n=1) severe 
(n=7) 

14 mins mod; 10 
min severe 

Enjoyed sessions. 
Robot part of 
narratives in 
lives. No adverse 
responses 

Khosla [45] 

 

Australia Matilda 
human-like 
communicatio
n 

To examine the 
acceptability of 
Matilda 

Observationa
l 

Pilot of interactive 
robot multipurpose 
data through 
observation videos 
and robot experience 
survey 

Own homes People with 
dementia and 
carer dyads 
(n=7) 

6 months Can provide 
sensory 
enrichment and 
social 
connectivity, 
carer respite. 
Most respond 
positively 

Gross [27] 

 

Netherland
s 

Companion 

Able Robot 

To evaluate the 
robot’s function 
and 
acceptability 

Qualitative 
field trial 
evaluation, 
Observationa
l approach  

Semi structured 
interview 
administered couple 
lived in smart home 
as if it were own 
home supported by 
robot 

Smart Home 
project test 
house 

Couples 
(n=4): 1 
person early 
dementia or 
MCI and their 
partner in 
each couple 

2 days for 
each 
couple 

Liked cognitive 
training; became 
less anxious with 
exposure; liked it 
prompting them 
with tasks; 

McColl [59] 

 

Canada Brian 2.1 To investigate 
acceptability of 
Brian 

Observations 
of 
interactions 
and 
questionnair
e 

Preliminary study 
measured duration 
and engagement in 
interaction – card 
game and help 
feeding, acceptance 
and attitudes towards 
robot measured 

Long term 
care facility 

Mild 
Alzheimer’s 
disease, mild 
cognitive 
impairments, 
and normal 
cognitive 
control group 
(n= 40) 

2 days Majority people 
with dementia 
engaged and 
complied with 
the robot’s 
prompts. High 
scores high on 
attitudes PE, and 
perceived 
sociability 
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Yamazaki [50] 

 

Denmark Telenoid 
teleoperated 
android 
minimalist 

To evaluate the 
effectiveness of  
Telenoid 

Observationa
l and 
interviewing 

Introduced robots 
and observed 
interaction 

Own homes OA (n=1) mild 
dementia 
(n=1) living 
alone 

 2 hours Positively 
received  

Begum [32] 

 

Canada Prototype 
robot Ed tele-
operated 
assistive 
robot 

To assess 
feasibility of a 
robot. 

Experimental  Completed task of 
washing hands and 
making a cup of tea 
prompted by the 
robot then 
interviewed  

iDAPT 
HomeLab at 
Toronto 
Rehabilitatio
n Institute 
eldercare 
institution 

People with 
dementia 
(n=5) living in 
own home 
MMSE scores 
9,24,25,25,18 
and carer 
partners 

Brief Almost all 
positive about it. 
Robot has to 
meet needs. 

Moyle [9] 

 

Australia Giraff – 
telepresence 
robot 

To assess the 
feasibility of 
using GIraff in 
long term care 

 

Mixed 
Methods 

Verbal and nonverbal 
behaviour observed 
during calls with 
relatives using Giraff 
and interviewed 
participants 

Long term  
care 

People with 
dementia 
(n=5) and 
families, how 
dementia 
diagnosed 
not specified 

Weekly for 
6 weeks 

 

High level of 
engagement and 
minimal negative 
emotions. 
Enjoyed 
experience and 
opportunities to 
reduce social 
isolation 

Cohen-
Mansfield [52] 

 

USA Robotic 
animals 
included in 
stimuli 

To examine the 
impact of 
different social 
stimuli on 
engagement of 
people with 
dementia 

Quasi 
experimental
. 
Comparisons 
made 
through 
observation 

Impact of attributes 
of social stimuli 
Observational 
Measurement of 
Engagement (OME) 
(Cohen-Mansfield et 
al., 2009) [53]; 23 
stimuli presented 
twice over a period of 
3 weeks (4 daily) 

7 different 
Nursing 
Homes 

People with 
dementia 
(n=193) 
MMSE 
averaged 7.2 
(SD: 6.3, 
range: 0–23) 

ADL 
performance, 
Minimum 
Data Set 
(MDS; Morris 
et al., 1991) 
[54], 
averaged 3.6 

Short Significantly 
Longer 
engagement 
with social 
stimuli. Social 
attributes of 
stimuli are 
important for 
people with 
dementia 
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Heerink [47] 

 

Netherland
s 

Dinosaur Cat 
Seal Bear 

To elicit and 
specify 
requirements of 
robot assisted 
therapy robot 

Observationa
l 

Compared responses 
to robots;  

Institutional 
living 

Moderate 
dementia. No 
details given 

Short  Difficulties 
observing 
responses of 
people with 
dementia. 
Individuals’ 
preferences 
varied. Carers 
open to 
alternatives to 
PARO 

Robinson [44] 

 

New 
Zealand 

Guide/PARO To explore 
reactions to 2 
robots and 
determine how 
could be made 
more useful 

 

Qualitative 
Cross 
sectional 

Encouraged 
interaction after 
demonstration. 
Videoed and 
thematically coded 
this. Interview with 
relatives and staff 

Secure 
Dementia 
Unit  

People with 
dementia 
(n=10) how 
diagnosed 
and severity 
not stated. 

Relatives 
(n=11)  Staff 
(n=5) 

10 to 15 
mins 

PARO preferred 
to Guide. In this 
setting robots 
need to be 
simple easy to 
use, stimulating 
and entertaining. 

Sabanovic [78] USA PARO To evaluate 
PARO in 
behavioural 
therapy in 
nursing homes 

Observationa
l 

Test retest 

Therapist group 
sessions. Measured 
baseline then 
interaction levels 
after and during 
interventions 

Nursing 
home 

People with 
dementia 
(n=10), 
precise detail 
of severity is 
not given but 
describing 
quite severe 
debilitation 

 

 

weekly  
session for 
7 weeks 

Indirect benefits: 
increased activity 
in modalities of 
social 
interaction, 
activity levels 
steady growth 
over study 
period. 
Interpretive 
flexibility 

Takayanagi [8] 

 

Japan PARO To compare the 
effectiveness of 
PARO  to a 
stuffed lion  

Experiment Interacted with PARO 
or non-robotic toy, 
responses observed 

Nursing care 
facility 

People with 
dementia 
(n=19) mild- 
moderate 
16.4 

15 mins 
with robot 
and toy 3-

Both groups of 
people with 
dementia more 
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Hasegawa’s 
Dementia 
Scale (similar 
to MMSE) 

people with 
dementia 
(n=11) severe 
8.8  

6 months 
later 

responsive to 
robot 

Campbell [36] 

 

UK Cat 

Dog 

To analyse the 
benefits and 
disadvantages of 
using robotic 
pets in 
residential care 

2 Case 
Studies  

Introduced and 
observed interactions 
with robots 

 People with 
dementia 
(n=4) severe 

OA (n=1) 
diagnosis not 
specified 

Short Can be ignored 
or acknowledged 
by some people 
with dementia. 

Klein [6]  

 

1.England 
and 
2.Germany 

1.PARO 

2.PLEO and 
PARO 

1.To assess 
feasibility of 
using PARO to 
stimulate group 
discussions with 
people with 
dementia 

2. Student 
education 
exploring 
acceptability of 
PLEO and PARO 

1.Ethnograp
hy 

2.6 health 
and social 
work 
university 
student 
projects 

 

1. Group discussions 
observed and 
interviews with staff 

2. Group and 
individual 
interventions 

1.Care home 

2. 
Residential 
care 

1. People 
with 
dementia 
(n=5) 

2. Not 
specified 
(n=62) 

1 90 mins 
for 6 
weeks 2. 3 
sessions 
each 
project 

1. All but 1 
participant 
accepted and 
valued PARO and 
connected 
emotionally. 
Authors 
identified new 
quality of 
interaction 

2. Similar 
outcomes for 
PLEO who was 
accepted by 
most participants 

Studies including Participants with Mild Cognitive Impairment 

Wu [44] 

 

France Several 
Robots 

To investigate 
how OA 
perceive robot’s 
appearance 

Qualitative 
methods 

Three videotaped 
focus groups. OA 
shown pictures of 26 
robots and discussed 

Hospital 
setting 

OA (n=8)  

MCI (n=7) 

None Acceptance 
improved if 
appearance 
related to 
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opinions. Shown 
video clip of robot. 

function. Ethical 
concerns. 

Pino [45] 

 

France RobuLAB 10 a 
social 
assistive 
robot. 

Pictures of 
other robots 

Investigate the 
opinions and 
attitudes of 
three 
stakeholder 
groups towards 
a social 
assistance robot 

Mixed 
Methods 

Robot demonstration 
and scenarios 
presented. Focus 
group discussion and 
questionnaires 
administered  

Community 
based, MCI 
and Carer 
participants 
recruited 
through a 
memory 
clinic. 

OA (n=8) 

Carers (n=7) 

OA with MCI 
(n=10) 
clinically 
diagnosed 
using 
European 
Consortium 
on 
Alzheimer’s 
Disease 
Working 
Group on 
MCI  

1.5 to 2 
hour 
sessions 

ITU higher in 
future than 
present. Carers 
and OA with MCI 
higher PU and 
ITU than 
Customisation is 
important 
Identified 
barriers to 
adoption also. 

Granata [46] 

 

France Kompai To ascertain the 
user skills, needs 
and preferences 
for an interface 
using user 
centred design 
processes. 

Observationa
l and 
Experimental 

Goal to assess 
usability of 2 services 
shopping list and 
agenda SAR 

Experimental tasks on 
PC tablet 

Living at 
home 

MCI (n=11) 
diagnosed 
according to 
Peterson et al 
criteria 
without 
sensory 
deficit, 
behavioural 
or psychiatric 
conditions 
OA (n=11) 
Volunteers 
recruited 
from memory 
clinic 

Short task 
related 

OA with MCI can 
use applications 
with adaptations 

Wu [3] 

 

France Kompai  To provide 
recommendatio
ns regarding 

Mixed 
Methods 

Shown how to use 
robot then observed 
using it 

Living 
Laboratory 

OA with MCI 
(n=5) 
diagnosed 

Once a 
week for 4 
weeks 

Both groups 
rated robot 
similarly able to 
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robot 
appearance. 

with MCI, 
according to  
Petersen’s 
criteria, and 
OA (n=5 

learn MCI took 
longer. Social 
influence found 
important to 
acceptance 

Chang [47] 

 

USA PARO To explore the 
social and 
behavioural 
mechanism 
behind 
therapeutic 
effects of PARO 

Observationa
l Study 

Group meetings with 
therapist videoed 
therapist encouraged 
to interact with PARO 

Nursing 
Home 

Cognitive 
impairment 
mild to 
severe (n=10)  

Met 
weekly for 
8 weeks 

PARO’s presence 
encouraged 
physical activity 
and interaction 

Wu [64] 

 

France No robot 
present 

To explore OA 
needs and 
preferences for 
an assistive 
robot. 

Not stated Questionnaire 
administered via 
interview to 
investigate feasibility 
of an assistive robot 
to support elderly at 
home. Establish 
needs and 
preferences 

 Volunteers 
(n= 30) 
subjective 
memory 
complaints 
attending 
memory 
clinic 

None Needs not clearly 
identified. 
Cognitive 
stimulation 
programme most 
highly valued 
and fall 
detection, help 
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. 
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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. 

• Critically appraise the methodologies used to design and investigate the interventions. 

• 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. 

• 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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Table 3.1. Search Terms 

Population Phenomenon of Interest  

Dementi* OR Alzheimer’s Disease 
OR Alzheimer* OR Lewy body OR 
(Korsakoff OR Creutzfeldt-Jakob) 
N2 (disease OR syndrome) OR 
‘’Creuzfeldt-Jakob Disease’’ OR 
Frontotemporal dementia OR 
Huntington’s Disease, (Mixed OR 
Vascular) N2 dementia OR 
Parkinson’s Disease 

Resilien* OR Adapt* OR ‘’Bounce 
back’’ OR accept* OR Cop* OR 
Adjust* OR ‘’protective factors’’ 

Intervention* OR Improve* OR 
enhance* OR increase* OR 
therap* OR promot* OR foster* 
OR program* OR support* OR 
treat* OR educ* OR mang* OR 
method* OR approach* OR 
strategy* 

*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, ÁT) 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. 

 

 

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 
quantitative 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. I 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), 



Chapter Three. Paper Two.  

55 
 

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. . . . . . I felt less like 
complaining and more inclined towards positive planning and living one day at a time’ 
[Person with dementia, (32), p. 174]. 



Chapter Three. Paper Two.  

56 
 

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. 

I 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 

Study ID 
Country  

Overall 
Design 

Aim Intervention 
Name 

Target Population 

Facilitators 

Intervention 
Description 

 

Context 
Delivered, 
Duration,  

Frequency 

Study Design 
and Methods   

Study 
Population  

Results Conclusion 

{Clarke et 
al., 2013, 
2018) 
UK 

 

To compare 
the influence 
of DA and PSN 
services to 
identify ways 
they 
contribute to 
well-being and 
resilience of 
people with 
dementia and 
family carers 

1.DA 

2.PSN 

People with 
dementia and 
Carers/Families 

Lay Health 
Workers 

1. Signpost to 
other services and 
ongoing support.  

Lay Health 
Worker 

2. Psychosocial 
Support in 
Alzheimer Society 
support groups 
and dementia 
cafes. 

 

Community 

Ongoing 

Mixed Methods  

Qualitative semi-
structured 
Interviews  
Thematic 
analysis 

Well-being and 
QoL surveys 
using ASCOT and 
DEMQoL. 
Statistically 
analysed. 

People with 
dementia 
(n=47) Early 
Dementia, 
family carers 
(n=54), staff 
and 
stakeholders 
(n=82). 

Themes  

-Addressing the 
needs of the 
individual and 
community -
Promoting 
independence. 

-Control and choice. 

-Getting a life back.  

Public health models 
of healthcare 
provision. Should be 
used to promote 
resilience.  

  

 

(Newman 
et al., 
2018; 
Windle et 
al., 2016) 

UK 

To evaluate 
the impact of 
visual arts 
enrichment 
activities on 
opportunities 
for resilience. 

 

 

Visual arts 
enrichment 
activities people 
with dementia. 

Artists trained 
about dementia 

Creative 
individual and 
collective 
activities 

 

Care Home 

Weekly, 2 
hours for 3 
months 

Mixed Methods, 
(only Qualitative 
data focused on 
resilience) 
Interviews 
baseline, post 
intervention, and 
3 months follow 
up with People 
with dementia, 
relatives and 
Carers.  

Sessions Videoed  

Facilitator 
Structured notes. 

People with 
dementia 
(n=48) in care 
homes (n=4) 
aged 70 to 99, 
CDR scale – 
n=6 was 0.5 
questionable; 
n=18 1 mild; 
n=8 2 
moderate; 
n=16 3 severe, 

care staff, 
family (n=37) 

Supported resilience 
through creative 
expression, 
increased 
communication, 
improved self-
esteem and 
relationships with 
significant others. 

Resilience can be 
supported by visual 
arts enrichment 
activities. The 
concept of 
respondent habitus 
may be useful. 



Chapter Three. Paper Two.  

58 
 

 

(Matchar 
et al., 
2018) USA 

 

(Not explicitly 
stated) 

Early-Stage & 
Beyond 
Community  

Post Memory 
Makers 

People with 
dementia and 
Family Carers 

Four Masters level 
Social Workers 
trained by 
Alzheimer’s 
Association Early-
Stage Group 
Facilitators 
Manual. 

1.Lunch 
gatherings 

2.Museum tours, 
activities, lunch 

3.Support groups 

4. Workshop for 
partners  

5. Carer support 
groups 

6. Lecture series 
for carers 

7. Concerts, 
movies, education 

Community 

1.Monthly 

2.Monthly 

3.Monthly 

4.4 monthly 
every 1-2 
years 

5.Monthly 

6.Quarterly 

7.Random 

 

Observational 
and Descriptive 
reported than 
using specific 
outcome 
measures. 

Graduates 
from 16 
Memory 
Makers 
support 
programme 
groups Family 
units (n=1799) 
with people 
early dementia 
(n=166; aged 
49-93) and 
their care 
givers (n=178)  

 

Resilience fostered 
through acceptance, 
disclosure, 
significant others, 
sense of purpose, 
routines and 
familiar 
environments and 
memory aids, 
showing up/value of 
a support group, 
faith. 

 

Resilience is of 
critical importance to 
people with 
dementia regarding 
acceptance of 
diagnosis and 
adaptation to it and 
there is limited work 
completed to date as 
to how resilience can 
be strengthened. 

(Matchar 
& 
Gwyther, 
2014) 

USA 

 

To explore the 
impact on 
resilience of 
an Alzheimer 
education and 
support group 

Memory Makers 
program  

Structured 
Educational 
support group 

people with 
dementia and 
Family Carers  

2 Masters level 
Social Workers 
trained by 
Alzheimer’s 
Association Early-
Stage Group 
Facilitators 
Manual. 

Structured 
Educational 
support group; 
with carer-people 
with dementia 5-
12 dyads. 75 
minutes of 
discussion 
separately and 
then dyads 
together on 
different topics 
weekly.  

 

 

Community 

3 hours 
weekly, for 8 
weeks 

Observational 
Descriptive 

Evidence from 4 
groups.  

Open-ended 
evaluation 
surveys were 
emailed after 
intervention. 
Anecdotes from 
these combined 
with facilitator 
observations 

People with 
early dementia 
and care 
partner dyads 
(n=35) spouse 
86% adult 
daughter 14% 

People with 
dementia expressed 
gratitude for care 
partner, perceived 
small victories 
sustained their 
resilience. Groups 
shared coping 
strategies, 
expressed hope, 
humour, living the 
best lives they 
could, reciprocal 
caring. 

Resilience benefits 
from sense of 
belonging to peer 
group.  
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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 

PSN and DA 
Services  

(Clarke et 
al.,2013, 
2018) 

Identified and address a 
wide range of needs. 

Individual  

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

-Supported access to resources, through empowering participation, 
choice, independence, control. 

Community  

-Social contact with peers. 
-Supported significant others.  

Societal  

Education for others in society and advocated on behalf of people with 
dementia. 

-Increase QoL, independence. 

-Achieved a ‘new normal’ living with dementia. 

-Recommenced social life and purposeful activities.  

 

-Improved self-esteem, self-worth, improved self- 
identity,  

-confidence to disclose dementia to others. 

Memory 
Maker and 
ESBCA 

(Matcher et 
al., 2014, 
2018) 

 

Identified Stigma  

Reduced Social Isolation  

Individual 

-Access to information about successfully living with dementia 

Community  

-Opportunities to support and receive support from others. 

-Social contact with peers.  

-Opportunities for social life and environment without stigma. 

-Improved independence, positivity, communication.  

- Adapted purposeful activities. 

-Empowered to seek further help through disclosure. 

-Reframed dementia normalising existence. 

VAEA 
(Newman et 
al., 2018) 

Variable cognitive and 
communication 
difficulties. 
Stigma  
Excessive Disability 

-Access to group and individual creative activities  
-Access to context which supports personhood. 
-Access to and use of interplay of individual and social resources. 

Did better than expected. 

Increased communication, self- esteem 

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 MARIO’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 (Žulec, 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.  

 

 

http://www.mario-project.eu/
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How do I 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 

1. Situating the 
Research and the 
Researcher 

Articulate the paradigm that guides the study 
and consider what this means for other 
components of the study. 
Identify how the researcher positions ‘self’ and 
the impact that their views, attitudes, and role 
will have on the study.  
Identify the study’s ethical dimensions and 
plan how they will be addressed.  

1. What is my philosophical 
approach? 
2. What are the ethical dimensions of 
this research? 
3. How do I situate my ‘self’ in this 
research? 

Questions 1-3 are not addressed in 
any prescriptive order. 

2. Determining 
the components 
of the case study 
design 

Define the case. 
Determine if the case is a phenomenon or an 
entity.  
Identify the context and consider the temporal 
dimensions. 
Identify the study’s purpose and if a deductive, 
inductive, abductive approach is appropriate. 
Identify the theoretical framework. 
Identify a sampling approach. 
Determine data sources and provide a 
rationale for these. 

4. How is the case defined?  
5. How is the context defined?  
6. What is the purpose of the case 
study? 
7. What is the conceptual/ theoretical 
framework for the case study? 
8. What is my sampling approach? 
9. What is the rationale for my choice 
of data sources?  
Questions 4-7 are addressed in an 
order that is appropriate for study. 
Then questions 8 and 9 are addressed 
in relation to the previous questions.   

3. Data Analysis- 
adopting the 
three stances 

Articulate how the data analysis method is 
congruent with the adopted philosophical 
approach. 
Plan how the researcher will work reflexively 
during analysis.  
Articulate and justify the strategic approaches 
to data analysis. 
Consider the implications of using these 
strategies 
State in detail how data will be integrated, 
including the timing and purpose of data 
integration. 
Consider if the types of data are transformed 
and the implications of any transformation.  

 

10. Is data analysis congruent with the 
philosophical approach? 
11. Is my analysis adopting a case-
based or a variable analysis-based 
approach? 
12. How and why is data integrated 
during data analysis and 
interpretation?  
Questions 10-12 are addressed 
concurrently. 
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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. 

https://www.axcrypt.net/


Chapter Four. Paper Three. 

77 
 

 

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 

People with Dementia 

Living in the care setting for at 
least one month before the 
study. 
Have either a formal diagnosis of 
dementia of any severity and/or 
it was stated that they have 
dementia in the medical records. 

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

 
Not likely to continue to provide 
care to the participant. 
  

Relatives 
Will be visiting with the person 
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 

1 

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.  

2 

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). 

3 

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 
Demographic 

Data 
DCM Questionnaires OME Semi-Structured Interviews 

Pre MARIO ✓ ✓ ✓  People with dementia 

During MARIO    ✓  

 
Post MARIO 

✓ ✓ ✓  
People with dementia, 
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 (α = 0.05) to assess mean rank differences between the group questionnaire results. All 
the qualitative data was imported into NVIVO 12 (http://www.qsrinternational.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. 

 

http://www.qsrinternational.com/
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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 
question(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.,¹ Burke, M.,1 Barrett, E., Mannion, A.,1 Kovacic, K.,2 Santorelli, A.,3 Luz Oliveira, B.,3 
Gannon, L.,¹ Shiel, E.,4 & Casey, D.¹ 

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 (Jøranson 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 
MARIO’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.   

 

 

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 (α = 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.qsrinternational.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).  

 

http://www.qsrinternational.com/
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Table 5.3. The eight stages of framework analysis used during the data analysis (Derived from Gale 
et al., 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 
framework. 

A formal coding framework was then developed 
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, 
coding the remaining data. 

Data from the remaining six cases were then read 
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.  

The data and the themes were reviewed and 
analytical memos (Bonello & Meehan, 2019) were 
written.  

8 Themes were finalised in a 
written report. 

The final themes were defined, and the analytical 
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 
quantitative 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 
et al., 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 MARIO’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 
Type 

Gender Age 
(Years) 

Highest Educational 
Level 

Mini-Mental State Examination 

People with 
Dementia 
 

Female 
(n=7) 
Male 
(n=3) 

Mean Age 
83; SD 
10.1  

Primary school (n=1) 
Secondary School n=6) 
Third level (n=3) 

Mild dementia (MMSE 21 to 30) 
(n=2) 
Moderate dementia (MMSE 11 to 
20) (n=6) 
Severe dementia (MMSE 0 to 10) 
(n=2) 

Nursing 
caregivers 
 

Female 
(n=4)  
Male  
(n=2) 

Age 
Groups 
20-29 
(n=2)  
30-39 
(n=1)  
40-49 
(n=1)  
50-59 
 (n= 2) 

Secondary School (n=2)  
Third Level (n=2),  
Higher Diploma (n=2),  
Masters (n=1), 

Training in 
Dementia or 
Care of Older 
Adults 

Grade of 
Caregiver 

Yes (n=3) 
No (n=3) 

Registered 
Nurse (n=4)  
Healthcare 
Attendant (n=2) 

Relatives 
 

Female 
(n=7) 

40-49 
(n=7) 

Secondary School (n=2)  
Third Level (n=3) 
Masters (n=2) 

Yes (n=2) 
No (n=5) 

N/A 

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, I don’t know.’ 
(Interview Emily) 



Chapter Five. Paper Four. 

94 
 

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 I go away for a few days’, I’d say, ‘I will Margaret, I’ll be delighted to’……….I 
loved her.  That’s why I 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…… I 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, I play [live] the best I 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, I 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. ‘I 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 MARIO’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 MARIO’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 I 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.…. Immediately 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 I 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. 

Outcomes 
Mean (Standard Deviation) P 

Value Pre-MARIO Post-MARIO 

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 I 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.  

0
2

9

64

25

00 0 1

58

42

0
0

15

30

45

60

-5 -3 -1 1 3 5

P
e

rc
e

n
ta

g
e

 T
im

e
 S

p
e

n
t 
in

 E
a

c
h

 L
e

v
e

l 
(%

)

Mood and Engagement Levels

Pre-MARIO



Chapter Five. Paper Four. 

101 
 

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 
 
 
                                           MARIO’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 
quantitative 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: 

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

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

• 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.  

• 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 (PSIs) 
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: 

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

• 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.  

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

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

• 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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• More PSIs 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: 
 

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

• 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. 

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

• 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:  

• 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. 

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

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

• 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’. 

• 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 PSIs. 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 
PSIs (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 PSIs 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 (Jøranson 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=fB0fyhPkis8&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, PSIs 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 

http://www.youtube.com/watch?v=fB0fyhPkis8&feature=youtu.be
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context is not conducive to supporting PSIs 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 (Øksnebjerg 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 
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reciprocal social relationships can be enhanced by using social robots in group-
based PSIs for the development of both individual and group resilience. Social 
robots have been used to deliver PSI in 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 20th 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 & Cahill, 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 is 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.  

6.9. Chapter Six. References  
Alm, N., Astell, A., Gowans, G., Dye, R., Ellis, M., Vaughan, P., & Riley, P. (2009).Engaging 
multimedia leisure for people with dementia. Gerontechnology, 8, 236-246. 
doi:10.4017/gt.2009.08.04.006.00 
Astell, A.J., Savundranayagam, M.Y., Kelson, E., Purves, B. and Phinney, A. (2018). Fostering 
Resilience in Dementia Through Narratives: Contributions of Multimedia Technologies. In 
Resilience in Aging (pp. 245-260). Springer, Cham. 
Abbott, R., Orr, N., McGill, P., Whear, R., Bethel, A., Garside, R., Stein, K. and Thompson‐
Coon, J. (2019). How do “robopets” impact the health and well‐being of residents in care 
homes? A systematic review of qualitative and quantitative evidence. International journal 
of older people nursing, 14(3), p.e12239. 
Alzheimer Society of Ireland. (2020) COVID-19: Impact & Need for People living with 
dementia and Family  Carers. Retrieved from https://alzheimer.ie/wp-
content/uploads/2020/04/Research-report-Covid19-Final..pdf accessed 6th July 2020 
Bailey, G.H. (2017). ‘This is my life and I’m going to live it’: A grounded theory approach to 
conceptualising resilience in people with mild to moderate dementia. 
Beard, R. L., Knauss, J., & Moyer, D. (2009). Managing disability and enjoying life: How we 
reframe dementia through personal narratives. Journal of Aging Studies, 23(4), 227-235. 
Bemelmans, R., Gelderblom, G. J., Jonker, P., & de Witte, L. (2012). Socially assistive robots 
in elderly care: A systematic review into effects and effectiveness. Journal of American 
Medical Directors Association, 13(2), 114-120. 
Berridge, C. & Wetle, T.F. (2019). Why Older Adults and Their Children Disagree About In-
Home Surveillance Technology, Sensors, and Tracking. The Gerontologist, pp.20-
20.BOURDIEU, P. 1984. A social critique of the judgement of taste. Traducido del Francés 
por R. Nice, Routledge: Londres. 

https://alzheimer.ie/wp-content/uploads/2020/04/Research-report-Covid19-Final..pdf
https://alzheimer.ie/wp-content/uploads/2020/04/Research-report-Covid19-Final..pdf


Chapter Six. Discussion 

118 
 

Calaeb-Solly P. (2020) ‘BSG2020 Keynote Interview - Praminda Caleb-Solly interviewed by 
Professor Jane Powell’ 2nd July 2020. 
https://www.youtube.com/watch?v=JJ82h6oSwvM&feature=youtu.be  
Casey, D., Barrett, E., Murphy, K., Adamantios K., Daniele S., R., Santorelli, A.,   Kovaic, T., Gallagher, 
N., & Whelan, S. (2020). The perceptions of people with dementia and key stakeholders regarding the 
use and impact of the social robot MARIO. International Journal of Environmental Research and Public 
Health. 17, 8621, 1-19. 

Chu, M., Khosla, R., Khaksar, S. & Nguyen, K. (2017). Service innovation through social robot 
engagement to improve dementia care quality. Assistive Technology 29, 8-
18.https://doi.org/10.1080/1040043520161171807 

Clarke, C. L. & Bailey, C. (2016). Narrative citizenship, resilience, and inclusion with 
dementia: On the inside or on the outside of physical and social places. Dementia, 15, 434-
452. 
Commissioner for Human Rights (2020) Lessons to be drawn from the ravages of the 
COVID-19 pandemic in long-term care facilities. STRASBOURG statement 20th May 2020 
Retrieved from https://www.coe.int/en/web/commissioner/-/lessons-to-be-drawn-from-
the-ravages-of-the-COVID-19-pandemic-in-long-term-care-facilities  Accessed 6th July 
2020. 
De Carolis, B., Ferilli, S. & Palestra, G. (2017). Simulating empathic behaviour in a social 
assistive robot. Multimedia Tools and Applications, 76(4), pp. 5073-5094. 
Demange, M., Lenoir, H., Pino, M., Cantegreil-Kallen, I., Rigaud, A. S. & Cristancho-Lacroix, 
V. (2018). Improving well-being in patients with major neurodegenerative disorders: 
differential efficacy of brief social robot-based intervention for 3 neuropsychiatric profiles. 
Clinical Interventions in Aging, 13, 1303-1311. 
Doody, P., Wang, M., Scarlett, S., Hever, A., O’Mahoney, & P., Kenny, R.A. (2020) Internet 
access and use among adults aged 50 and over in Ireland: Results from Wave 5 of the Irish 
Longitudinal Study of Ageing. Tilda. Dublin: Ireland. 
https://tilda.tcd.ie/publications/reports/pdf/Report_Covid19InternetReport.pdf   
Feng, Y., Yu, S., Van de Mortel, D., Barakova, E., Hu, J., & Rauterberg, M. (2019) LiveNature: 
Ambient display and social robot-facilitated multi-sensory engagement for people with 
dementia.  DIS 2019 - Proceedings of the 2019 ACM Designing Interactive Systems 
Conference, 1321-1333. 
Harding, A.J., Morbey, H., Ahmed, F., Opdebeeck, C., Wang, Y.Y., Williamson, P., Swarbrick, 
C., Leroi, I., Challis, D., Davies, L., Reeves, D., Holland, f., Hann, M., Hellström, I., Hydén, L., 
Burns, A., Keady, J., & Reilly, S. (2018). Developing a core outcome set for people living 
with dementia at home in their neighbourhoods and communities: study protocol for use 
in the evaluation of non-pharmacological community-based health and social care 
interventions. Trials, 19(1), pp.1-13. 
Health Protection Surveillance Centre (2020) Underlying conditions in confirmed cases of 
COVID-19 in Ireland. https://www.hpsc.ie/a-
z/respiratory/coronavirus/novelcoronavirus/surveillance/underlyingconditionsreports/Un
derlying%20conditions%20summary%2020052020.pdf   
Hebesberger, D., Koertner, T., Gisinger, C. & Pripfl, J. (2017). A Long-Term Autonomous 
Robot at a Care Hospital: A Mixed Methods Study on Social Acceptance and Experiences of 
Staff and Older Adults. International Journal of Social Robotics, 9, 417-429. 
Hennelly N and Cahill S. (2020) The impact of COVID-19 on people living with dementia in 
Ireland. Report. https://ltccovid.org/2020/06/06/new-report-the-impact-of-covid-19-
pandemic-on-people-living-with-dementia-in-ireland/. 
Huldtgren, A., Mertl, F., Vormann, A. & Geiger, C. Reminiscence of people with dementia 
mediated by a tangible multimedia book. In: O'Donoghie, J., Ziefle, M., Rocker, C., 
Maciaszek, L., Maciaszek, L. & Molloy, W., eds. (2016). SciTePress, 191-201. 
Heerink M, Krose B, Evers V, & Wielinga B. (2010) Assessing Acceptance of Assistive Social 
Agent Technology by Older Adults: the Almere Model. Int J Soc Robot 2: 361-375. 
Huter, K., Krick, T., Domhoff, D., Seibert, K., Wolf-ostermann, K. & Rothgang, H. (Under 
Review, 2020). Effectiveness of digital technologies to support nursing care: results of a 

https://www.youtube.com/watch?v=JJ82h6oSwvM&feature=youtu.be
https://moh-it.pure.elsevier.com/en/persons/daniele-sancarlo
https://moh-it.pure.elsevier.com/en/persons/francesco-ricciardi-2
https://ltccovid.org/2020/06/06/new-report-the-impact-of-covid-19-pandemic-on-people-living-with-dementia-in-ireland/
https://ltccovid.org/2020/06/06/new-report-the-impact-of-covid-19-pandemic-on-people-living-with-dementia-in-ireland/


Chapter Six. Discussion 

119 
 

scoping review. PREPRINT article under review BMC Medical Informatics and Decision 
Making. 
Jøranson, N., Pedersen, I., Rokstad, A. M. M., Aamodt, G., Olesen, C. & Ihlebæk, C. (2016). 
Group activity with PARO in nursing homes: systematic investigation of behaviours in 
participants. International psychogeriatrics, 28, 1345-1354. 
Joshi, S., & Šabanović, S. (2019). Robots for inter-generational interactions: implications 
for nonfamilial community settings. 2019 14th ACM/IEEE International Conference on 
Human-Robot Interaction (HRI). New York: IEEE. 
Kang, H. S., Makimoto, K., Konno, R., & Koh, I. S. (2020). Review of outcome measures in 
PARO robot intervention studies for dementia care. Geriatric Nursing, 41(3), 207-214. 
https://doi.org/https://doi.org/10.1016/j.gerinurse.2019.09.003 
Kerssens, C., Kumar, R., Adams, A.E., Knott, C.C., Matalenas, L., Sanford, J.A. & Rogers, W.A. 
(2015). Personlised technology to support older adults with and without cognitive 
impairment living at home. American Journal of Alzheimer's Disease & Other Dementias®, 
30, (1), p. 85-97. 
Khosla, R., Nguyen, K. & Chu, M.-T. (2014). Assistive Robot Enabled Service Architecture to 
Support Home-Based Dementia Care. IEEE 7th International Conference on Service-
Oriented Computing and Applications. IEEE. 
Lazar, A., Demiris, G. & Thompson, H. J. (2016). Evaluation of a multifunctional technology 
system in a memory care unit: Opportunities for innovation in dementia care. Informatics 
for Health & Social Care, 41, 373-386. 
Lazar, A., Thompson, H.J. & Demiris, G. (2018). Design recommendations for recreational 
systems involving older adults living with dementia. Journal of Applied Gerontology, 37(5), 
595-619. 
Lee, H.R., Šabanović, S., Chang, W.L., Nagata, S., Piatt, J., Bennett, C. & Hakken, D. (2017) 
March. Steps toward participatory design of social robots: mutual learning with older adults 
with depression. In Proceedings of the 2017 ACM/IEEE international conference on human-
robot interaction (pp. 244-253). 
Liang, A., Piroth, I., Robinson, H., Macdonald, B., Fisher, M., Nater, U. M., Skoluda, N. & 
Broadbent, E. (2017). A Pilot Randomized Trial of a Companion Robot for People With 
Dementia Living in the Community. Journal of the American Medical Directors Association, 
18, 871-878. 
Marston, H.R. & Samuels, J. ( 2019) A review of age friendly virtual assistive technologies 
and their effect on daily living for carers and dependent adults. In Healthcare (Vol. 7, No. 
1, p. 49). Multidisciplinary Digital Publishing Institute. 
Matchar, B. G. & Gwyther, L. P. (2014). Resilience in Early-Stage Dementia. Topics in 
Geriatric Rehabilitation, 30, 170-175. 
Melo, N., Lee, J. & Suzuki, R. (2018) Identification of the User's Habits based on Activity 
Information. In 2018 IEEE/RSJ International Conference on Intelligent Robots and Systems 
(IROS) (pp. 2014-2019). IEEE. 
Moyle, W. (2014). Principles of strengths-based care and other nursing models. In W. Moyle, 
D. Parker, & M. Bramble (Authors), Care of Older Adults: A Strengths-based Approach (pp. 
33-48). Cambridge: Cambridge University Press. doi:10.1017/CBO9781107257122.004 
Moyle, W., Jones, C.J., Murfield, J.E., Thalib, L., Beattie, E.R., Shum, D.K., O'Dwyer, S.T., 
Mervin, M.C. & Draper, B.M. (2017). Use of a robotic seal as a therapeutic tool to improve 
dementia symptoms: a cluster-randomized controlled trial. Journal of the American Medical 
Directors Association, 18(9), pp.766-773.  
Moyle, W., Jones, C., Dwan, T., Ownsworth, T., & Sung, B. (2019a). Using telepresence for 
social connection: views of older people with dementia, families, and health professionals 
from a mixed methods pilot study. Aging & Mental Health, 23, 1643-1650. 
Moyle, W., Jones, C. & Sung, B. (2019b). Telepresence robots: Encouraging interactive 
communication between family carers and people with dementia. Australasian Journal on 
Ageing, 39(1), pp.e127-e133. 
Neal, I., du Toit, S.H. & Lovarini, M. (2019). The use of technology to promote meaningful 
engagement for adults with dementia in residential aged care: a scoping 
review. International Psychogeriatrics, pp.1-23. 

https://doi.org/https:/doi.org/10.1016/j.gerinurse.2019.09.003


Chapter Six. Discussion 

120 
 

NICE (2018) Dementia assessment management and support for people living with 
dementia and their carers. Technical Report. 
https://www.nice.org.uk/guidance/ng97/resources/  
Øksnebjerg, L., Diaz‐Ponce, A., Gove, D., Moniz‐Cook, E., Mountain, G., Chattat, R. & Woods, 
B. (2018). Towards capturing meaningful outcomes for people with dementia in 
psychosocial intervention research: A pan‐European consultation. Health 
Expectations, 21(6), pp.1056-1065. 
Office for National Statistics (2020) Statistical Bulletin. Deaths involving COVID-19, England 
and Wales: deaths occurring in May 2020. 
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/dea
ths/bulletins/deathsinvolvingcovid19englandandwales/deathsoccurringinmay2020#pre-
existing-conditions-of-people-who-died-with-covid-19 
Paletta, L., Fellner, M., Schüssler, S., Zuschnegg, J., Steiner, J., Lerch, A., Lammer, L., & 
Prodromou, D. (2018). AMIGO: Towards Social Robot based Motivation for Playful 
Multimodal Intervention in Dementia. Proceedings of the 11th PErvasive Technologies 
Related to Assistive Environments Conference,  (pp. 421-427).  
Papadopoulos, C., Hill, T., Battistuzzi, L., Castro, N., Nigath, A., Randhawa, G., Merton, L., 
Kanoria, S., Kamide, H., Chong, N.Y. & Hewson, D. (2020). The CARESSES study protocol: 
testing and evaluating culturally competent socially assistive robots among older adults 
residing in long term care homes through a controlled experimental trial. Archives of Public 
Health, 78(1), pp.1-10. 
Pedersen, I., Reid, S., & Aspevig, K. (2018). Developing social robots for aging populations: 
A literature review of recent academic sources. Sociology Compass, 12(6), e12585. 
Peine, A. & Neven, L. (2019). From intervention to co-constitution: new directions in 
theorizing about aging and technology. The Gerontologist, 59(1), pp.15-21. 
Peine, A. (2019). The Co-Constitution of Health Systems and Innovation: Comment on" 
What Health System Challenges Should Responsible Innovation in Health Address? Insights 
From an International Scoping Review". International journal of health policy and 
management, 8(11), p.665. 
Pu, L. H., Moyle, W., Jones, C. & Todorovic, M. (2019). The Effectiveness of Social Robots for 
Older Adults: A Systematic Review and Meta-Analysis of Randomized Controlled Studies. 
Gerontologist, 59, E37-E51. 
Purves, B.A., Phinney, A., Hulko, W., Puurveen, G. & Astell, A.J. (2015). Developing CIRCA-
BC and exploring the role of the computer as a third participant in conversation. American 
Journal of Alzheimer's Disease & Other Dementias®, 30(1), pp.101-107. 
Rouaix, N., Retru-Chavastel, L., Rigaud, A.-S., Monnet, C., Lenoir, H. & Pino, M. (2017). 
Affective and Engagement Issues in the Conception and Assessment of a Robot-Assisted 
Psychomotor Therapy for Persons with Dementia. Frontiers in psychology, 8, 950. 
Sarabia, M., Young, N., Canavan, K., Edginton, T., Demiris, Y., & Vizcaychipi, M.P. (2018) 
Assistive robotic technology to combat social isolation in acute hospital setting. 
International Journal of Social Robotics, 10(1), 607-620.  
Sabat, S.R. (2018). Alzheimer's Disease and Dementia: What Everyone Needs to Know®. 
Oxford University Press. 
Share, P. & Pender, J. (2020) Helping tomorrow’s social professionals to learn about social 
robotics. 6th International Conference on Higher Education Advances (HEAd’20) Universitat 
Polit`ecnica de Val`encia, Val`encia. http://dx.doi.org/10.4995/HEAd20.2020.11205 
Share, P. & Pender, J. (2018). Preparing for a robot future? Social professions, social robotics 
and the challenges ahead. Irish Journal of Applied Social Studies, 18(1), p.4. 
Thordardottir, B., Malmgren Fänge, A., Lethin, C., Rodriguez Gatta, D. & Chiatti, C. (2019). 
Acceptance and use of innovative assistive technologies among people with cognitive 
impairment and their caregivers: a systematic review. BioMed research international, 2019. 
Tuyen, N.T.V., Jeong, S. & Chong, N.Y. (2018). Emotional bodily expressions for culturally 
competent robots through long term human-robot interaction. In 2018 IEEE/RSJ 
International Conference on Intelligent Robots and Systems (IROS) (pp. 2008-2013). IEEE. 
Van Kessel, G. (2013). The ability of older people to overcome adversity: a review of the 
resilience concept. Geriatric Nursing, 34, 122-127. 

https://www.nice.org.uk/guidance/ng97/resources/
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsinvolvingcovid19englandandwales/deathsoccurringinmay2020#pre-existing-conditions-of-people-who-died-with-covid-19
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsinvolvingcovid19englandandwales/deathsoccurringinmay2020#pre-existing-conditions-of-people-who-died-with-covid-19
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsinvolvingcovid19englandandwales/deathsoccurringinmay2020#pre-existing-conditions-of-people-who-died-with-covid-19


Chapter Six. Discussion 

121 
 

Windle, G. (2011). What is resilience? A review and concept analysis. Reviews in clinical 
gerontology, 21(2), pp.152-169. 
Wu, Y. H., Cristancho-Lacroix, V., & Fassert, C. et al. (2016). The attitudes and perceptions 
of older adults with mild cognitive impairment toward an assistive robot. Journal of Applied 
Gerontology, 35(1), 3-17.  
Zafrani, O. & Nimrod, G. (2019). Towards a holistic approach to studying human–robot 
interaction in later life. The Gerontologist, 59(1), pp.e26-e36. 
Zarit, S. H., Chiusano, C., Harrison, A. S., Sewell, L., Krause, C., & Liu, Y. (2020). Rehabilitation 
of persons with dementia: using technology to improve participation. Aging & Mental 
Health, 1-8.   



Appendices 

122 
 

  

Appendix 1) Paper One: Search Strategy. 
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Appendix 2) Paper One: Inclusion and Exclusion Criteria. 
 

Table showing inclusion and exclusion criteria for literature reviewed in Paper 
One 

 

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.  
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Appendix 4) Paper Two: Quality Appraisal of Studies included in the review.  
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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. 
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Appendix 6) Paper Four: Ethical Distress Protocol. 
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Appendix 7) Paper Four: Participant Information Sheets, Invitations to Participate and 
Consent Forms People with Dementia. 
 

 



Appendices 

144 
 

 



Appendices 

145 
 

 

 

  



Appendices 

146 
 

 

  



Appendices 

147 
 

Appendix 8) Paper Four: Information Sheet and Consent Form for Formal Caregivers. 
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Appendix 9) Paper Four: Invitation Letter, Information Sheet and Consent Form for 
Relatives of People with Dementia. 
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Appendix 10) Paper Four: Interview Guides for People with Dementia Pre and Post 
MARIO. 
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Appendix 11) Paper Four: Interview Guide for Relatives of People with Dementia. 
 

 

 

 

 



Appendices 

163 
 

 

 

  



Appendices 

164 
 

Appendix 12) Paper Four: Interview Guide for Caregivers. 
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Appendix 13) Paper Four: Example of Raw Quantitative Data obtained using Dementia 

Care Mapping. 
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Appendix 14)  Paper Four: Examples of Initial Coding of Data in NVIVO 12. 
 

 

 

 

 

 

Codes 
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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. 

 

Parent Node 

Child nodes 
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Appendix 16) Paper Four: The Coding Framework with associated files and references 
after coding data from all the cases.  
 

Name of Categories/ 

subcategories, and 
codes. 

Description of categories, subcategories, 
and codes. 

Number 
of Data 
Files 
coded 
each the 
code. 

Number 
of Data 
Referenc
es coded 
to each 
code. 

The Nature of 
Adversity 

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. 

0 0 

Cognitive difficulty Reference to cognitive difficulties 
experienced by participants with dementia 
including disorientation and belief in a 
different reality 

37 99 

Communication 
Difficulty 

References to a participant with dementia 
having problems communicating including 
expressive language, hearing problems, 
unclear speech. 

16 33 

Physical and mental 
ill health or 
difficulties 

References to physical or mental ill health, 
or physical weakness and vulnerability 
including mobility difficulties, falls, safety. 

22 66 

Variable Adversity Reference to difficulties and stressors 
varying in intensity or coming and going 
for participants with dementia, including 
variable awareness of difficulties. 

18 31 

Bereavement and 
loss 

References to participants with dementia 
being bereaved and grieving for people 
and longing for a previous better way of 
life which has now gone. 

10 22 

Degree of 
Adaptability to 
Adversity and 
Wellbeing 

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 
quality of life. It also includes the degree to 

0 0 
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Name of Categories/ 

subcategories, and 
codes. 

Description of categories, subcategories, 
and codes. 

Number 
of Data 
Files 
coded 
each the 
code. 

Number 
of Data 
Referenc
es coded 
to each 
code. 

which they have accepted or resist their 
current lives. 

Good level of          
Adaptability and 
Wellbeing 

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. 

0  

Acceptance 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. 

13 41 

Doing things 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.  

15 47 

Positivity References to participants with dementia 
being positive about life, through thoughts 
and their emotions.  

27 136 

Proactive Assertion 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. 

16 55 

Stoicism References to getting on despite problems, 
putting up with them because no choice.  

5 7 

Low Adaptability 
and Poor Wellbeing 

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. 

0 0 
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Name of Categories/ 

subcategories, and 
codes. 

Description of categories, subcategories, 
and codes. 

Number 
of Data 
Files 
coded 
each the 
code. 

Number 
of Data 
Referenc
es coded 
to each 
code. 

They are showing evidence of poor 
psychological wellbeing. 

Negativity References to participants with dementia’s 
negative emotions, thoughts, memories, 
low self-esteem, low energy, anxiety, 
agitation.  

26 140 

Not Accepting References to the participants with 
dementia, not accepting their dementia, 
their life in the nursing home . 

6 10 

Wanting More Reference to participants with dementia 
desiring more of something in their lives 
including more choice, self-determination, 
independence, freedom.  

10 41 

Resistance Behaviour or words indicating that 
participants with dementia is fighting back 
trying to assert power and control over 
their situation. Active or passive 
resistance.  

6 27 

Wanting to be 
Elsewhere 

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.  

26 86 

Variability in level of 
adaptation and 
wellbeing 

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. 

23 35 

Factors Impacting 
Response to 
Adversity 

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 

0 0 
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Name of Categories/ 

subcategories, and 
codes. 

Description of categories, subcategories, 
and codes. 

Number 
of Data 
Files 
coded 
each the 
code. 

Number 
of Data 
Referenc
es coded 
to each 
code. 

individual with dementia. Including the 
degree relationships are person-centred.  

Availability of 
Resources that 
Support Positive 
Adaptation 

This is a subcategory that encompasses 
data that is related to how available 
potentially supportive resources are to 
participants with dementia.  

0 0 

Availability of 
Meaningful 
Interaction with 
Other People 

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. 

3 5 

Carers Banter with 
Participants with 
Dementia 

References to Carers and participants with 
dementia sharing light-hearted banter 

5 10 

Chatting with Others 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.  

7 14 

Task Orientated 
Conversations 

Reference to conversations that that focus 
on physical wellbeing. 

6 26 

Family Support Reference to support given by family to 
participants with dementia . 

8 31 

Supportive 
Relationship with 
Carers 

References to carers providing care that is 
encouraging supportive comforting. 

14 48 

Meaningful 
Conversation with 
carers 

References to meaningful person-centred 
conversations with carers  

7 10 

Unperson-centred 
care 

References to and examples of unperson-
centred care given to participants with 
dementia includes being ignored by carers, 

6 19 
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Name of Categories/ 

subcategories, and 
codes. 

Description of categories, subcategories, 
and codes. 

Number 
of Data 
Files 
coded 
each the 
code. 

Number 
of Data 
Referenc
es coded 
to each 
code. 

not being included in conversations, 
outpacing, witnessing non person-centred 
care of other residents. 

Lack of Meaningful 
Activity 

Reference to and indications of there being 
a lack of meaningful activity. 

5 10 

Lack of meaningful 
Interactions  

References to participants with dementia 
being ready or wanting more interaction 
than they have; feeling lonely; being alone. 

32 132 

Reaction to Lack of 
Activity 

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. 

18 171 

Ready for more 
Person-centred 
Activity 

Reference to participants with dementia 
eagerly/quickly responding to activity or 
type of interaction when it is available.  

10 24 

Resilience 
Repertoire 

This subcategory includes references to 
participants with dementia range of skills 
and strategies that help them to adapt and 
cope.  

0 0 

Capacity for 
Resilience 

References to participants with dementia 
about their capacity to cope with 
difficulties. Self perceptions about their 
abilities and those of significant others. 

23 74 

Learned Coping 
Strategies 

Reference to getting better coping 
strategies, getting stronger having had a 
problem due to learning how to cope with 
this and learning from others.  

13 48 

Resilience Building 
Strategies 

References to strategies participants with 
dementia react when they have a problem. 

9 27 

Accepting that life is 
not perfect 

Reference to participants with dementia 
acknowledging that having problems is to 
be expected and that these are part of life.  

6 12 
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Name of Categories/ 

subcategories, and 
codes. 

Description of categories, subcategories, 
and codes. 

Number 
of Data 
Files 
coded 
each the 
code. 

Number 
of Data 
Referenc
es coded 
to each 
code. 

Being Proactive and 
Persevering 

References to participants with dementia’s 
reacting by being self-sufficient; seeking 
help from others; Trying hard, being 
determined, and not giving up 

10 25 

Gratitude and 
Positivity 

References to using gratitude and 
positivity as being part of personal life 
philosophy  

7 28 

Religion and 
Spirituality 

References to participants with dementia 
using relationship with God and spirituality 
or cultural religious practices to help them 
to adapt to adversity. 

24 69 

Values and Meaning 
in Life 

This subcategory included what 
participants with dementia said was 
important to them and what they need to 
have a meaningful life.  

0 0 

Meaningful Activities Reference to the activities that participants 
with dementia find meaningful and value. 
Enjoyable and fulfilling activities. 

42 160 

Preferences for 
Interaction 

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. 

41 158 

The Culture of 
Caring 

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. 

0 0 

Difficulties 
addressing Unmet 
Needs 

References to carers finding caring for 
participants with dementia difficult and 
that they are aware they are not always 
able to address needs. 

9 33 
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Name of Categories/ 

subcategories, and 
codes. 

Description of categories, subcategories, 
and codes. 

Number 
of Data 
Files 
coded 
each the 
code. 

Number 
of Data 
Referenc
es coded 
to each 
code. 

Maintaining 
Reacting and 
Problem-solving 

References and evidence of carers acting 
to support and maintain the wellbeing of 
participants with dementia. Predominantly 
through reacting and responding to their 
needs. Reactive rather than proactive 

7 29 

Maintaining the 
Routine vs Change 

References to the carers attitude towards 
change and routines in nursing home life. 

12 20 

Prioritising Physical 
Care 

Evidence of focusing on physical aspect of 
care or medical aspect of care, rather than 
social or emotional aspects.  

10 34 

Staff telling and 
controlling 

Reference to power relationships with 
staff holding power. Include, direct indirect 
control of participants with dementia 
behaviour. Therapeutic lying.  

5 16 

Factors Impacting 
Usage of MARIO 

This category encompasses factors that 
impact the readiness of individuals to use 
MARIO and those that influence how 
MARIO is used during sessions.  

0 0 

Ability to use MARIO Able to use MARIO difficulty using MARIO 
and impact of time on usage 

24 149 

Attitudes towards 
MARIO and beliefs 
about the robot 

Reference to participants with dementia 
opinions about MARIO including behaviour 
that suggests feelings about the robot. 

39 272 

Facilitating use of 
MARIO 

References to help needed by participants 
with dementia to use MARIO 

19 146 

Participant Usage of 
MARIO 

Reference to how MARIO was used by 
participants. 

26 145 

Unwilling to use 
MARIO 

References to participants with dementia 
being unwilling to use MARIO, stopped 
using as tired, Initial reluctance, refusing to 
use MARIO 

13 42 

Willingness and 
Intention to Use 
MARIO 

Reference to participants with dementia 
being willing, wanting to engage with 
MARIO 

16 83 
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Name of Categories/ 

subcategories, and 
codes. 

Description of categories, subcategories, 
and codes. 

Number 
of Data 
Files 
coded 
each the 
code. 

Number 
of Data 
Referenc
es coded 
to each 
code. 

Impact on Resilience 
between and after 
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.  

0 0 

Initial but 
unsustained Impact 

Reference to participants with dementia 
mood and engagement levels in 2 hours 
after using MARIO. 

8 36 

Memory of MARIO Reference to participants with dementia 
having or not having a memory of MARIO 

27 76 

Potential for 
Ongoing Impact 

References to impact that could happen 
due to having used MARIO 

18 63 

Resilience 
unchanged or not 
Increased 

Reference to resilience not increasing or 
changing as a result of using MARIO. 

34 187 

Impact on Resilience 
during Sessions with 
MARIO 

This category encompasses data 
concerning the impact that MARIO has on 
resilience during the sessions with MARIO.  

0 0 

MARIO beneficial in 
the moment 

Reference to MARIO having a positive 
impact whilst it is being used. 

14 25 

Filling a Gap with 
Meaningful Activity 

References to activities undertaken during 
sessions with MARIO giving participants 
with dementia something that they did not 
usually have. 

22 150 

Increased 
Engagement and 
Stimulation 

Reference to the participants with 
dementia being engaged and stimulated 
during sessions with MARIO and more than 
usual.  

22 52 

Increased positivity 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. 

34 185 

Opportunity for 
Empowered 
Independence 

References to choices, acting, 
independence, making decisions when 

12 88 
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Name of Categories/ 

subcategories, and 
codes. 

Description of categories, subcategories, 
and codes. 

Number 
of Data 
Files 
coded 
each the 
code. 

Number 
of Data 
Referenc
es coded 
to each 
code. 

using MARIO. for independence and 
empowerment. Making decisions Choosing 

Stimulus as 
Opportunity to 
Interact 

References to MARIO being an opportunity 
to communicate with others. 

23 151 

MARIO harmful References to MARIO negatively impacting 
the person with dementia. 

4 12 

MARIO's Limitations References to MARIO needing to be 
improved or being limited in capacity.  

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. 

 

 

Three data 

sources M20 
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. 

Codes 

Summarised 

Data 

           Cases 
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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. 
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Appendix 21) Paper Four: Table showing the Coding Framework categories and the Final Themes. 
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Appendix 22) Paper Four: Member checking of draft findings report – Caregiver 

participant.  
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Appendix 23) Paper Four: Member checking of draft findings report - Relative 
participant.  
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Appendix 24) Permission to Reproduce Published Material in this Thesis. 

 

 


