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Abstract

Dementia is a long-term progressive condition with no cure that is considered to be a major public
health priority worldwide. Currently, 60% of people with dementia (PwD) reside in low- and middle-
income countries (LMICs) and by 2040 the number will increase to 71%. Families from these
countries are being overwhelmed by the increased numbers of cases as the depleted health
infrastructures and lack of governmental support mean that families have to rely on informal
caregivers (ICs) to provide essential support and care. By 2050, Latin American countries, such
as Mexico and Brazil, will experience an increase of >400% in the number of dementia cases.
The World Health Organization (WHO) stated in 2017 as part of their “Global action plan on public
health response to dementia” that culture- and community-specific approaches need to be
developed and implemented in LMICs. They argued that this need emerged from the results of
various studies on LMICs that showed how each country interpreted dementia differently. Cultural
interpretations have been shown to influence the dementia caregiving experience directly.
However, only few studies have been conducted about ICs of PWDs from LMICs. Hence, the
need to understand the complexities of the dementia caregiver’s experiences within LMICs.

In-home technologies, such as Assistive Technologies (ATs), have been shown to be effective in
dementia care to improve the quality of life of the PwD and alleviate the IC’s caregiver burden.
However, only a few studies have evaluated the usefulness of ATs in LMICs and no research has
been conducted on the experiences of ICs with ATs in LMICs.

This thesis explores the lived experiences of ICs of PwD in Mexico, a country in which ATs are
used as part of their caregiving role. The study adopted a phenomenological approach, the aim
of which was to understand the role and impact of ATs in the caregiving role and caregiving
experience. Nine ICs of PwD in Mexico participated in in-depth semi-structured interviews. The
data were analysed using interpretative phenomenological analysis (IPA) in two parts: an
idiographic analysis of the first-person accounts of each participant and a cross-case analysis that
examined the convergences and divergences of their experiences across the group.

The findings from the study revealed that, to a certain extent, all of the participants went through
five stages during their lived experiences as caregivers. The ICs subconsciously divided the
lengthy path of their caregiving experiences into two phases: pre-AT usage and AT usage. The
stages were established as: 1) emotional triggers; 2) avoidance; 3) personal values assessment;
4) self-forgiveness; and 5) acceptance (i.e., of the disease). During the pre-AT usage phase
(stages 1-4), participants attributed a combination of different negative feelings and double caring
responsibilities as the factors that motivated them to acquire an AT and care for their own well-
being, as well as that of the PwD. It was revealed during the second stage, the AT usage phase
(stages 4-5), that the ICs’ interactions with ATs were complex. On the one hand, the participants
concentrated on testing, accepting and appropriating the AT to fit their own needs. On the other
hand, it was revealed that ATs mediated the experience and, as a consequence, influenced the
ICs’ roles and caregiver experiences.



This thesis provides a new, and in-depth, understanding of some of the complexities that derive
from the dementia caregiver’s experience in Mexico, an LMIC. It also provides an insight into the
human-technology relationship that develops from daily interactions with the AT and how it
influences the essence of the caregiver experience. Recommendations are made for designers
and developers of ATs for use in the care of PwD based on the findings from this study.

Keywords: dementia, informal caregivers, phenomenology, Interpretative Phenomenological Analysis,
technology-mediated experience, assistive technologies, Mexico
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Chapter 1: Background of research

1.1 Introduction

This thesis explores the lived experiences of informal caregivers (ICs) of people with dementia
(PwD) who use assistive technologies (ATs) at home in Mexico. Dementia is considered a public
health priority worldwide (World Health Organization, 2012). Low- and middle-income countries
(LMICs), such as Mexico, are particularly affected by this situation since their depleted health
infrastructures and lack of governmental support drives families to rely on their ICs (Alzheimer’s
Disease International, 2016). Martinez-Alcala et al. (2015) suggested that in most LMICs, when a
family member is diagnosed with dementia, it is highly likely that someone from their own family
will assume the role of IC. In the case of Mexico, it has been speculated that this tradition stems
from the influence of their cultural values (Arévalo- Flechas et al., 2014). However, little is known
about how cultural values or any other factor influences the dementia caregiving experience of

Mexicans and carers from other LMICs.

In high-income countries (HICs), assistive technologies (ATs) have been shown to enhance the
patients’ and caregivers’ quality of life (Astell et al., 2019). This attribution stems from how ATs
have the potential to support or complement physical (i.e., prevention of wandering, medicine
management, fall prevention) and cognitive (i.e., orient, remind, communicate and alert) deficits
of PwD (Jotterand et al., 2019). Two of the most common goals of these devices are to ensure
the safety and security of the PwD (Gibson et al., 2019). ATs have the potential to maintain or
increase the PwD independence and autonomy at home, since the devices can help to reduce
the need to be in close proximity at all times to the PwD (Sriram et al., 2020). It has been
suggested that the benefits of ATs extend to their caregivers because by increasing the PwD
security and safety at home, the caregivers’ responsibilities are considerably reduced, thereby

alleviating their stress and delaying institutionalisation (Beaudoin et al., 2020).

Only a few studies have evaluated the usefulness of ATs in LMICs and no research has been
conducted on the experiences of ICs with ATs in LMICs. In this research, there is a specific focus
on how ATs are incorporated into the caregiving role and the impact the piece of technology has
on the IC and the caregiving experience. This thesis also investigates the beliefs, thoughts, and
feelings that influence ICs’ decision to acquire ATs and their opinions about the technology. The
results therefore provide a useful insight into the lived experiences of ICs of PwD regarding their
use of ATs that may be useful to designers and developers of ATs to create better technologies and

to policymakers to provide appropriate support interventions and training for ICs.



This chapter is divided into various sections. Section 1.2, provides an outline of the research
context with the main concepts that will be used throughout the thesis. Section 1.3 contains a
description of the problem statement. Sections 1.4 and 1.5 delineate the research question and
objectives of the investigation respectively. Section 1.6 provides an outline of the different
chapters of the thesis.

1.2 Research Context

The aim of this section is to provide a holistic picture of the different domains that pertain to this
investigation. The following concepts and descriptions will set the scene for the following chapters.
The discussion is concentrated on four main areas: section 1.2.1 contains a definition and
description of the most common types of dementias; section 1.2.2 provides a brief overview of
Mexico, the setting of this study, and the estimated cases of people living with dementia; section
1.2.3 is a description of informal caregiving and the current situation of ICs in Mexico; in section
1.2.4, some unique particularities of Mexico are outlined; and section 1.2.5 is an explanation of

the nature of ATs.

1.2.1 Dementia

In 2012, the World Health Organization (2012) declared dementia as a public health priority and
“the leading cause of dependency and disability among older adults in both high-income countries
and LMIC” (p.8). Low-income countries are those with a gross national income (GNI) per capita
of $1,025 or less and middle-income countries have a GNI per capita of between $1,026 and
$12,375 (The World Bank, 2020). As of 2019, Alzheimer’s Disease International (2019) reported
that the estimated annual cost of dementia is $1 trillion and that, by 2050, this figure will double.
Currently, 60% of people with dementia (PwD) reside in LMIC and by 2040 the number will
increase to 71% (World Health Organization, 2018). By 2050, Latin American countries, such as
Mexico and Brazil, will experience an increase of >400% in the number of dementia cases
(Alzheimer’s Disease International & Bupa, 2013). Meiland et al. (2017) stated that “dementia is
one of the most important contributors to dependence, disability, and care home placement” (p.2).
Thus, dementia is disease not only for the family but also for society, as it challenges health

systems due to the increase in cases (World Health Organization, 2012).

Dementia is a set of associated symptoms that indicate a progressive decline of a person’s
cognitive functions (World Health Organization, 2012). The Diagnostic and Statistical manual of
mental disorders (DSM-V) suggests that almost all mental disorders present cognitive

impairments, to some extent at least. However, in other conditions such as bipolar disorder and/or



schizophrenia, the cognitive decline develops from birth or at a young age, in contrast to dementia,
which affects cognition later in life (American Psychiatric Association, 2013). Furthermore, due to
progress in medicine, the concepts of dementia and mild cognitive impairment, were changed to
major and minor neurocognitive disorder respectively (American Psychiatric Association, 2013).
This change was rooted in evidence that suggests that not all subtypes of dementia start with
forgetfulness as the first symptom, such as the case of frontotemporal dementia that commence
with speech impediments (Bula, 2019). In the DSM-V (American Psychiatric Association, 2013)

manual, the following criteria must be met to diagnose dementia:

1) A progressive cognitive decline in a person with a previous level of performance that is evident
in two or more cognitive domains such as, but not limited to memory loss, confusion, constant

misplacing of objects, behavioural changes, verbal decline, and wandering

2) Evident changes and deficits in a person’s everyday activities and independence. For
example, forgetting payments, placing objects in strange locations, not being able to dress,

and so forth.
3) Evidence that cognitive impairments do not occur during hallucination episodes.

4) An indication that the cognitive decline is not a manifestation of another mental disorder (e.g.

bipolar disorder).

According to the Alzheimer’s Society (2015), there are three stages for dementia: early, middle, and
late. They explained that even though the identification of pre-defined stages provides some
guidelines for families about what to expect, dementia is so dynamic that stages may overlap and
symptoms may be more predominant in some patients. The patient's deterioration can be
progressive or accelerated, and there are no stipulations regarding the time frame. The
manifestations vary from disease to disease, as it worsens with time, with its progression varying
from one person to another (Moody & Sasser, 2011). Specialised professionals can determine the
stage of dementia from a patient using tools such as the Clinical Dementia Rating scale and the

Mini-Mental State Examinations (Yuan et al., 2020).

The characteristics of the early or mild stage are “minor changes in the person’s abilities or
behaviour” (Alzheimer's Society, 2015, p. 4). This includes changes in mood, forgetfulness,
slowness of thinking, and confusion. These symptoms appear to be connected to the patient’s
awareness of their own cognitive deterioration, which leads to frustration, depression and/or anxiety
(Klimova et al., 2015). At this stage, the PwD can still live independently and institutionalisation is

not advised (Petersen et al., 2014).



Middle or moderate stages are when the patient needs assistance for their activities in daily life.
Examples of this stage are: needing constant reminders for meals, medicines, and addresses as
well as assistance with toileting and dressing (World Health Organization, 2012). This phase is the
longest out of the three stages (e.g. it can last from 2-10 years) and it is characterised by the patient’s speech
impairment as they find it difficult to communicate and express their own thoughts (Kilmova et al., 2015). This
stage is considered dangerous, as it is the phase in which patients can pose a risk to their lives and
others’ lives by doing things such as leaving the domestic gas supply on, wandering outside the
house, and taking more medicine than needed. This is also the stage in which patients may experience

hallucinations and/or display paranoid behaviours (O’Brien et al., 2020).

The final stage is the severe or late stage, in which a PwD becomes completely dependent as; their
physical body weakens and they are bound to a bed or a wheelchair (Alzheimer’s Society, 2015).
The PwD finds that other people and objects are difficult or impossible to recognise and there is
speech loss with pronounced episodes of emotions such as anger, sadness, and frustration
(Kilmova et al., 2015). Due to the severity of their cognitive decline at this stage, the PwD will require
a skilled professional to assist their caring needs at home or in a specialised nursing home (Tanaka
et al., 2020).

Day (2020), explained that there are different types of dementias and they are classified as
irreversible and potentially reversible. He stated that they are irreversible when the cause is
degenerative brain disease. Reversible dementias can be caused by depression, a deficiency in
vitamin B12, hypothyroidism, hyperparathyroidism, infectious diseases, endocrine dysfunction,
toxic-metabolic disturbances, medications, untreated sleep disorders, subdural hematomas, brain
tumours, among other causes (Silva et al., 2019; Oliveira Martins Duarte et al., 2019). If detected
in time, the prognosis of the PwD with a reversible dementia can result in eradicating or significantly
delaying the underlying disease progression that may lead to an increased quality of life for the
PwD (Day, 2020).

The following subsections cover three most common types of dementias found in the literature.

Alzheimer’s Disease (AD). The most common type of dementia in the world is Alzheimer’s Disease

(Alzheimer’s Society, 2017). In 1984, the National Institute of Neurological Disorders and Stroke—
Alzheimer Disease and Related Disorders (NINCDS—-ADRDA) formulated a well-defined guideline
for the diagnosis of AD (McKhann et al., 1984). For over 27 years this report was considered as a
reliable way to diagnose AD. However, in 2011 the NINCDS-ADRDA updated their diagnosis criteria to

reflect the decades of scientific advances and to standardised their guidelines in such a way that not only
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healthcare practitioners would be able to understand them, but also professionals from diverse disciplines
(McKhann et al.,, 2011). Their updated diagnosis criteria for AD are divided into three types of
classifications: “1) Probable AD, 2) Possible AD dementia,and 3) Probable or possible AD dementia with
evidence of the AD pathophysiological process” (McKhann et al., 2011, p.265). The specific details of
each category are beyond the scope of this thesis, nonetheless the details of each criterion can be
consulted in (McKhann et al., 2011).

As a brief overview of this disease, AD is a damage in the functioning of the brain that causes a slow
but continuous deterioration in the functions of memory, personality, and judgment, as well as the
intellectual, physical, and emotional capacities of the person who suffers from it (Powell & Courtice,
2002). AD is a disease that is more likely to develop during old age (World Health Organization,
2012). Inside the brain “abnormal structures called ‘plaques’ and ‘tangles’ build up inside the brain.
These disrupt how nerve cells work and communicate with each other, and eventually cause them
to die” (Alzheimer’'s Society, 2017, p. 16). In the early stages of AD, the person does not require
constant care as they can continue living independently since they do not display any noticeable
symptoms (Kumar et al., 2020). However, at the middle and later stages, they will eventually need
physical, mental, and emotional support and will depend entirely on their family, medical, and social
backgrounds (Knopman et al., 2019). The origin of Alzheimer's disease is unknown and there is no

accepted treatment to stop or reverse the disease process (Alzheimer’s Society, 2017).

Vascular Dementia (VaD). The second most common type of dementia is VaD (Alzheimer’s Society,

2017). The causes are unknown, although the risk factors are believed to be the same as those of
heart disease: high blood pressure, high cholesterol diet, being overweight, smoking, and having a
sedentary lifestyle (Kalaria et al., 2008). As in Alzheimer's disease, there are no known cures that
reverse the disease (Alzheimer's Society, 2017). There is not a universal or defined set of
pathological criteria to accurately diagnose this type of dementia since the two most reputable
classification systems for VaD, the National Institute of Neurological Disorders and Stroke and the
Association Internationale pour la Recherche et I'Enseignement en Neurosciences (NINDS-AIREN)
and the Alzheimer's Disease Diagnostic and Treatment Centers (ADDTC) have different opinions
and guidelines of what this type of dementia constitutes (O’Brien & Thomas, 2015). With that in
mind, a narrow definition of VaD for the purpose of this thesis is “a progressive neurocognitive
clinical syndrome that is caused by a decrease in cerebral blood flow and damage to the
neurovascular unit” (Sinha et al., 2020, p.793). According to McAleese et al. (2016) VaD can be
classified into three main categories, namely multi-infarct dementia, strategic infarct dementia or
subcortical vascular encephalopathy. McAleese et al. specified that defining which subtype will be
diagnosed is dependent on the distribution of the cerebral lesion in the patient. The clinical
specifications, which are beyond the scope of this thesis, of each subtype can be consulted in
(McAleese et al., 2016; O’'Brien & Thomas, 2015).



VaD can be detected in various ways, such as using the Montreal cognitive assessment scale, the
vascular dementia assessment scale (VADAS-cog), a pathological assessment of vascular lesions,
cognitive decline, changes in behaviour and a post-mortem biochemistry assessment (Lees et al.,
2014; Miners et al., 2016; Ylikoski et al., 2007). Some of the most common symptoms of VaD are
changes in cognition and behaviour, such as executive dysfunction (i.e., cognitive, emotional,
behavioural impairments) and psychomotor slowing (i.e., reduction of physical movements and
emotional reactions), that are a result of the presence of subcortical vascular pathologies that
interrupt areas of the brain that are responsible for information processing and attention (O’Brien &
Thomas, 2015).

It has been speculated, that cholinesterase inhibitors such as galantamine could block the effects
of acetylcholinesterase (i.e., a specific enzyme) (Kandiah et al., 2017; Shinagawa & Shigeta, 2014)
. However, recent studies have suggested that these medicines make no significant change in the
patients and should no longer be used and recommended as a course of treatment (Sinha et al.,
2020). Another speculated treatment is using antihypertensives to prevent vascular dementia,
instead of managing it (Peters et al., 2008). There are no Food and Drug Association (FDA)
approved treatments for VaD (Alzheimer’s Disease International, 2019). Furthermore, according to
ladecola (2013) , there are clinical trials that are “exploring other agents, including cholinergic
stimulants (choline alphoscerate), vasodilators (udenafil), inhibitor of platelet

aggregation (cilostazol) and delta-9-tetrahydrocannabinol” (p. 857).

Dementia with Lewy Bodies. According to Walker et al. (2015), there appears to be a conflation of

the terms Lewy body dementias and dementia with Lewy bodies, as they are often used
interchangeably within the literature. Although these concepts differ according to their clinical
diagnosis (i.e., the timing of dementia in relation to parkinsonism), they both have similar underlying
pathological changes. More specifically, these two concepts share a “deposition of a-synuclein in
Lewy bodies and neurites and loss of tegmental dopamine cell populations and basal forebrain
cholinergic populations, often with a variable degree of coexisting Alzheimer pathology” (Gomperts,
2016, p. 435). Lewy body dementias are the combination of dementia with Lewy bodies and

Parkinson Disease dementia (McKeith, 2004).

In contrast, dementia with Lewy bodies is considered a type of dementia that is diagnosed before
or simultaneously with parkinsonism, in the timeframe of one year of the decline of motor functions
(Walker et al., 2015). The Alzheimer’s Society (2017) defined it as a form of progressive dementia
identified by “abnormal structures (Lewy bodies) forming inside brain cells” (p.3). It starts with a
global deterioration or fluctuations of the main functions: memory, language, calculations, decision
making, and visual space ability (Gomperts, 2016). Another symptom is the presence of visual

hallucinations that are often complex, panoramic, full of colour and, in most cases, they occur upon
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awakening (McKeith et al., 2004). It differs from Alzheimer's disease in its progress and effects and
progresses faster in men than in women (Alzheimer’s Society, 2017). Some indicators for a

diagnosis of Lewy bodies may be frequent falls and a brief loss of consciousness (McKeith, 2002).

The common course of treatment for dementia with Lewy bodies is the management of specific
symptoms (Gomperts, 2016). For example, acetylcholinesterase inhibitors and memantine are
recommended for symptoms related to the patient’s cognition and antipsychotic drugs such as
clozapine, is used to reduce hallucinations (Walker et al., 2015).

1.2.2 Dementia in Mexico

Mexico is a country located on the northern subcontinent of America with a territory of
approximately 1,943,950 square kilometres and an estimated population of 127,575,529 people
(Worldmeters, 2019). As of 2019, there is a 1.10% annual population growth (ibid.). Mexico’s
geographic location shares their northern border with the United States of America (USA), the
Gulf of Mexico to their east, Guatemala and Belize at the south of their border and the Pacific
Ocean to their west (Bernstein et al., 2019). It comprises a territory with a diverse geography that
is divided by mountains, rainforests, and deserts (Kirkwood & Austad, 2000). This complex
geography has affected contemporary Mexico in multiple ways. For example, Mexico’s terrain has
prevented the construction of an internal transportation system as the abundancy of steep valleys
and mountainous land make transportation projects expensive and risky for construction workers
(Bernstein et al., 2019). The frequency of earthquakes, volcanic activity, floods, and hurricanes
makes people migrate from region to region, making some of the most stable regions

overpopulated (ibid.).

In 2019, the 60 and older adult population in Mexico was estimated to be 9.4 million and it is
projected to grow to 14.3 million by 2030 (UN, 2019). In 2015, 800,000 people were reported to
be living with a type of dementia (Gutiérrez-Robledo & Arrieta-Cruz, 2015). It is predicted that by
2030, this number will increase to 1.5 million (Alzheimer’s Disease International, 2016) and 3.5
million by 2050 (Sectretaria de Salud, 2017). Mexico is classified as a middle-income country with
a GNI per capita of $5,820 (The World Bank, 2020). Barry (2014) identified that there are
approximately 401 licenced geriatricians in Mexico for the entire older adult population. He
explained that this shortage is one of the reasons why family members are the main care providers

in this country.



1.2.3 Mexican ICs of PwDs

There are two types of caregivers: formal and informal caregivers. Navaie-Waliser et al. (2002)
defined formal caregivers as professional paid carers who, most of the time, are trained by a
specific organisation. They usually have fixed daily hours with scheduled roles and tasks which,
in many cases, need to be formally written or communicated to the patient's primary guardian.
Conversely, Navaie-Waliser et al. (2002) described ICs as family members, very close friends, or
even neighbours who care for the person. When relatives take on the caring responsibility, they
either designate different roles or delegate complete control to one main person, who usually is a
child or spouse of the PwD. Evidence suggests that there is a shortage of nursing homes for
PwDs in LMICs; therefore, the role of informal caregiving is fundamental, since 95% of PwDs are
cared for at home as opposed to in a nursing home (Alzheimer’s Disease International, 2019).
Women in LMICs tend to assume the role of ICs and dedicate an average of 49.96 hours a week

to care-related activities (Wimo et al., 2018).

Becoming an IC of a PwD is a major life event and, in most cases, an unexpected and imposed
role. Caring for someone with dementia is a challenging task because every PwD acts and reacts
differently to treatments and environments (Brown et al., 2019). This new life-changing role places
an immeasurable amount of stress on the family and the IC. The literature has clearly documented
the different stressors that an IC faces as part of their caring role. These include the PwD’s
behavioural problems (de Vugt & Verhey, 2013), their limited ability to undertake activities of daily
living (ADL) (Liu et al., 2007), fear of losing the PwD (for example, wandering) (Feast et al., 2016),
dealing with the PwD’s finances (Collins & Swartz, 2011), fear of developing dementia themselves,
i.e.:the ICs (French et al., 2012), and feeling guilty (Oliveira et al., 2019).

There are few studies that provide information regarding Mexican ICs of PwD (Arevalo-Flechas,
2008). In research on Mexican ICs, there is a focus on comparison with other cultures (Adams et
al., 2002; Knight et al., 2002; Stueve et al., 1997), the burden felt while caring for older adults
(Prince et al., 2012; Ramirez et al., 2013), and depression (Covinsky et al., 2003; Islas Salas et
al., 2006). There are difficulties in identifying characteristics from the literature, because, in existing
studies, Mexicans are grouped with people from other Latin American countries (Sutter et al., 2016;
Trapp et al., 2015) or are included as part of the Latino and Hispanic minorities from the USA
(Coon et al., 2004; Gallagher-Thompson et al., 2003).

Dominguez-Sosa et al. (2008), Mendez-Luck et al. (2008), and De Valle-Alonso et al. (2015)
generalised Mexican informal caregivers as females aged 18-50 who have completed tertiary
education, are married, have a part-time job, and are one of the patient’s children. Additionally,
they commonly spend an average of 2.5 hours on ADL, that is, grooming, toileting, and dressing.

They spend an average of 3.1 hours on ‘instrumental activities of daily living’ (IADL), for example,



transporting the patient and handling finances (Liu et al., 2013). In contrast, there are limited
studies on male caregivers (Barry, 2014; Nance et al., 2018). Nance et al. (2018) highlighted that
male Mexican informal caregivers are on average 50 years old, married, and Catholic. Currently,
Mexican informal caregivers do not receive any type of income, preferential discount, benefits, or
educational support from the government, making this a sacrificial job (Barry, 2014). Because of
this, Mexican informal caregivers lack knowledge and training on how to manage PwDs
(Alzheimer’s Disease International, 2016). There is currently a reported shortage of approximately
819 nursing homes and 350 licenced geriatricians for a population of 12.4 million adults over the
age of 60 in Mexico (Barry, 2014; Nance et al., 2016). Gutiérrez-Robledo & Arrieta-Cruz (2015)
suggested that public medical and nursing homes in Mexico are poorly equipped for dementia

patients.

Gutiérrez Robledo et al. (2012) explained that Mexican ICs can have access to health care for

themselves, in three ways:

a) insured through employment;

b) uninsured but with access to public funds; or

c) private sector with health insurance policies and private consultations.

From these options, only people who are insured through employment or are able to pay for
private consultations can have access to support. The two main governmental institutions that
provide healthcare for ICs are the Instituto Mexicano del Seguro Social (IMSS) which, translated
into English, is ‘Mexican Social Security Institute’ and Instituto de Seguridad y Servicios Sociales
de los Trabajadores del Estado (ISSSTE), or ‘Institute for State Workers’ in English. These two
institutions can only provide their services to an employed IC or members from the nuclear family
of someone who is employed, for example, the spouse (Government of México, 2020).These are

described further below.

IMSS. IMSS is a governmental institution that offers health care to people who work in the private
and public sector (Gutiérrez Robledo et al., 2012). This also applies to people who are self-

employed or freelance workers (Mexican Social Security Institute, 2017). Through their official

report “Deteccion y Manejo del Colapso del Cuidador” (Detection and Management of Caregiver
Collapse), IMSS has made public the guidelines and procedures they follow when dealing with
informal caregivers’ physical and psychological medical needs (Mexican Social Security Institute,
2015). This document outlined that, by 2015, all medical personnel would receive formal training
on how to manage informal caregivers’ health from a psychological and/or physical perspective.

The report describes in detail the different ways that doctors, psychologists, nurses, and social



workers can provide help through the institution. For instance, in the case of depression, doctors
can prescribe antidepressants and should always encourage physical activity. Psychologists can
offer individual or group psychotherapy where relaxation and coping techniques are taught.
Nurses can only offer, through brochures, general information and examples of practical skills for
caring for PwDs at home.

ISSSTE. This federal institution provides health care services only to people who work for the
government in a federal or state office, and any member of their nuclear family (Gutiérrez Robledo
et al., 2012). Currently, they only offer free training to ICs through a series of lectures delivered in
different allocated facilities throughout the country. ISSSTE also offers an online course (Institute
for State Workers, 2020) which is available to everyone through the ISSSTE official website
(www.issste.gob.mx/cursocuidadores). The course offers theoretical and practical tools that cover
how to care for a dependent family member at home from a physical, psychological, social,

spiritual, and environmental perspective.

In Mexico, there are several non-governmental organisations that focus on different types of
dementias. There is only one organisation that operates at a federal level called “Federacion
Mexicana de Alzheimer” (FEDEMA) which, translated into English, is the Mexican Federation of
Alzheimer’'s. FEDEMA works by supporting and collaborating with any registered organisation for
patients with dementia throughout Mexico (FEDEMA, 2016). On their website, they state that one
of their main objectives at a national level is to inform primary caregivers about dementia. The
website accepts donations, which fund seminars, activities, support groups, their online forums,

and individual therapy sessions, which continue helping burdened informal caregivers.

1.2.4 Mexico’s particularities

Mexico was the first Spanish speaking country in the world to recognise dementia as a public
health priority (Alzheimer’'s Disease International & Bupa, 2013). In 2014, Mexico’s National
Institutes of Geriatrics, Neurology and Psychiatry launched their National Dementia Plan called
“Plan de Accidn Alzheimer y otras Demencias”, which in English means ‘Alzheimer’s Disease and
Related Dementias Plan’ (Snyder et al., 2016). In this plan, eight main strategies were proposed,

with the main objective being to create awareness and to make dementia care and support

available to Mexicans (National Institute of Geriatrics, 2014). In addition, the Federal Government
of Mexico (2019) stated in their “National Plan of Development (2019-2024)” that they will invest

in technology for health and education, as innovation in these areas is a priority to the nation.

In 2002, the Mexican government created a law called “Ley de los Derechos de las Personas
Adultas Mayores”, which means ‘Law on the Rights of Older Adults’, which protects older adults

against family neglect (Federal, 2002). This law forces citizens to provide necessary care needs,
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e.g., food, housing and medicine, to frail, dependent, or disabled parents who are 60 years old or
older. If citizens infringe this law, they could face prison (Federal, 2002). In Mexico, due to the
scarcity of nursing homes, the aforementioned law, and the cultural stigma around them, ICs are
forced to provide for their PwD (Nance et al., 2018).

Mexico is a diverse country with inherited cultural values that influence the caregiving experience
(Baca Zinn & Pok, 2002; Mendez-Luck & Anthony, 2016). Values act as unwritten rules that
influence the way people think, behave, and interact with the world (Arevalo-Flechas, 2008).
Cauce & Domenech Rodriguez (2002) suggested that the following are core values that inform
behaviour and are a representation of the Mexican culture: familismo (familism), machismo,
marianismo (marianism), and personalismo (personalism). Arévalo-Flechas et al. (2014)
suggested that these values have a direct effect on how Mexicans perceive their caregiver

experience. These are defined below.

Familism. Arévalo-Flechas et al. (2014) defined familism as that which “involves strong
identification and attachment to the nuclear and extended family” (p.663). Families with this value
are loyal and act in a reciprocal manner towards each other. This includes close friends and
individuals who help raise their children, like nannies or maids (Guilamo-Ramos et al., 2007).
Talamantes et al. (2006) suggested that Mexican families with a high sense of familism are more
likely to accept their caring roles with a positive attitude. Hence, some studies report that Mexicans
perceive less burden and feel accomplishment, stronger bonds, solidarity, and reciprocity when

caring for older adults (Barry, 2014).

Machismo. Guilamo-Ramos et al. (2007) define machismo as “a constellation of attitudes and
behaviours that accompany the leadership or decision-making role that men individually and
collectively assume in the home and community” (p.19). Machismo can either have a positive or
negative connotation in Mexican culture. It can be positive when alluding to manly qualities, where
men are seen as providers, guardians, robust, and brave (Arevalo-Flechas, 2008). Yet, it can be
negative when referring to men who are aggressive when confronted, arrogant, sexually

belligerent towards women, and boastful about their virility (Gutmann, 2006). Arévalo-Flechas et

al. (2014) explained that male caregivers who strongly identify with this value feel that asking for
help is a sign of weakness, making their caregiving experience a burden.

Marianism. According to Cauce & Domenech Rodriguez (2002), the concept of marianism derives
from Virgin Mary’s purity as portrayed in the Catholic teachings, in which femininity, caregiving,
self-sacrifice, and suffering are emphasised as a woman’s ideal characteristics. Arévalo-Flechas
et al. (2014) suggested that by emulating marianism, it “may lead caregivers to see their

caregiving responsibilities as a fulfilment of their religious beliefs, God’s will, and a sacrifice to be
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embraced” (p.665). Additionally, they identified that because of this social role, females are silent

about the burden they experience whilst caring for a family member.

Personalism. Cauce & Domenech Rodriguez (2002) describe personalism as the importance that
Mexicans “place on personal goodness and getting along with others, values considered more
important than individual ability and material success” (p.12). Moreover, personalism is the creation
of strong relationships and intimate friendships, mainly with those from the same ethnic group, by
showing respect, loyalty, openness, and warmth (Arévalo-Flechas et al., 2014; Guilamo-Ramos et
al., 2007). Arévalo-Flechas et al. (2014) reported that, due to personalism, Mexicans expect health
and care providers to be empathetic and attentive. They highlighted that, in most cases, when
Mexicans do not feel they can trust someone they will refuse or try to avoid any provided

suggestions or available support.

1.2.5 Events that influenced contemporary Mexico

It is important to learn about certain events that shaped contemporary Mexico to understand some

of the underpinning behaviours from the participants of this investigation. Three main

events/ocurrances will be described that range within their historical, political and societal context.
The following subsections will provide contextual information that aims to aid the understanding of

Mexicans and more importantly, to build up a coherent picture of the participants that will be

discussed in Chapter 6.

Tlateloco’s Massacre

In 1968, Mexico’s President, Gustavo Diaz Ordaz, hosted the Olympic Games for the first and only
time in Mexico’s history (Carpenter, 2015). Prior to the event, media coverage was focused on how
hosting the event was proof of Mexico’s progression at an international level (Volpi, 1998). After alll,
this was going to be the first time in television history that the Olympic Games were going to be
broadcasted live and in colour (Bustamante, 2013). President Diaz Ordaz allocated a large amount
of money to fund the Olympic games. This annoyed Mexican citizens (Cornils, 2010). The
government’s investment had a massive negative impact on Mexico’'s economy that brought

instability to the lower and middle classes (Carey, 2005).

In the same year, students and workers in France led a social revolution to protest against several
governmental injustices and the views of the President at that time — Charles de Gaulle (Cornils,
2010). This particular social movement inspired Mexican students to start a series of protests
demanding less expenditure for the Olympic games, better living and working conditions, and

equality for citizens given that Mexico was ruled by an authoritarian and oppressive government
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(Borden, 2005). The protests culminated with the Tlateloco’s Massacre (Carey, 2005). This event
happened just ten days before the 1968 Olympic Games began (Cornils, 2010). On October 2,
1968, the Mexican student movement was peacefully protesting in Plaza Tlatelolco in Mexico City
when a group of armed forces fired blindly at them and any passing bystander as a means of
intimidation and to forcefully end the movement (Borden, 2005).

The aftermath of the massacre led to 300 civilian deaths and around 1,200 injured, none of which was

reported by the Mexican media (Poniatowska, 1975). This event marked what contemporary Mexi

Cco

calls the ‘day of resistance’, when Mexican people started to demand change from their government

and transparency from the media (Carey, 2005). The Tlateloco’s massacre was onlycovered properly

by the international press; in Mexico, it was reported that the students were the attackers and police

retaliation was justified (Bustamante, 2013). This was a crucial moment for Mexicans because they

realised that the government controlled the media and information could be distorted through

technologies, which in this case were television and radio (Borden, 2005). Since the events of 1968,

Mexicans have changed their opinions about the government as they grew in resentment and

scepticism, which was reflected in numerous news articles, protests, vandalism, and riots

(Poniatowska, 1975).

“Partido Revolucionario Institucional” (PRI)

To understand Mexico’s political climate, it is important to explore pre-colonial Mexico. At this time
in Mexico’s history, the indigenous ideology dominated Mexico’s cultural identity under the Aztec
Empire (Hamel, 2008). The Aztec Empire was a highly advanced civilisation that created complex
architecture (such as pyramids), had an educational system and medicinal and cosmological
knowledge (Todorov, 1999).

Dunbar-Ortiz (2007) suggested that during pre-colonial Mexico, all different indigenous groups lived
in delineated areas and respected one another’s territory. However, everything changed after the
‘discovery’ of the New World with the Colonial period that lasted from 1519 to 1810 (Delgado &
Gutiérrez Marquez, 2016). This is the period where Spanish conquistadores ruled the Aztec Empire
for 500 years, imposing European philosophies, religion, and the Spanish language, and enslaving
the indigenous people (Todorov, 1999). Trejo (2012) suggested this was a transitional period were
Mexicans were forced to adopt the Spanish culture, whilst simultaneously fighting to keep their
national indigenous identity. Thomas (2013) explained that rebellious slaves were starved, sold, or
killed. It has been pointed out in the literature that the indigenous population declined and came
under threat due to Spanish men who started intermixing with or marrying enslaved Mexican

women (Ramirez, 2017). The children born from the union of people of indigenous and Spanish
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descent were called mestizos (Hamel, 2008). Mestizos brought a new identity to Mexico which was
an attempt at combining two different worldviews (Randall, 2006). Since mestizos were, at times,
protected by their Spanish parent, most of them were raised with wealth and tended to be more
Spanish-like, which made them blend with the Spanish community and elite (Van Young, 2001).
Ramirez (2017) suggested that indigenous natives disliked mestizos because this group was
privileged and considered superior by the Spanish conquistadores. This felt rejection on their own
land made indigenous people experience a more intense desire for freedom (Todorov, 1999). Spain
ruled for 500 years until Mexico’s independence in 1810, led by mestizo Miguel Hidalgo who
recruited and influenced indigenous people and mestizos to fight against the oppressive rule of
Spain (Von Wobeser, 2011).

At the time of independence, Mexico was composed of 60% indigenous peoples, 22% mestizos,
and 18% Spanish (Van Young, 2001). Expelling the Spanish conquistadores from their land was a
moment in Mexico’s history that defined Mexicans’ sense of nationalism (Randall, 2006). After the
fight for independence, indigenous people and mestizos attempted to find a new national identity
for their re-gained nation given the many changes that had taken place, and because they wanted to
protect and define the future nation’s interests and political system (Hamel, 2008). Notwithstanding
this, Mexico’s indigenous and mestizos could not find a common ground to preserve each of their

ethnic identities and languages (Van Young, 2001).

A century later, the clashing of mestizos and indigenous people, economic inequalities (indigenous
people were poor and mestizos wealthy), and a governing dictatorship led to the events of the
Mexican Revolution of 1910-1920 (Hart, 1997). The aftermath of this movement solidified the
national identity of Mexico as mestizaje (pure mestizo) and their political climate was changed with
the promulgation of a constitution (Sanjines, 2015). This view created a considerable amount of
discrimination towards indigenous groups in Mexico (Randall, 2006). The end of the Mexican
Revolution welcomed new political parties that helped shape what we now know as contemporary
Mexico (Hart, 1997).

During the next elections after the revolution, the political party, “Partido Revolucionario
Institucional” (PRI), which in English means “Institutional Revolutionary Party”, created ties with
several influential entities and criminal groups to gain power (Diaz, 2004). After winning, PRI
provided protection and immunity to criminal groups, such as drug traffickers, to continue with their
operations (Aitken et al.,, 2016). PRI ruled Mexico for 71 years and during that time, they
monopolised and privatised state-run companies (which promoted nationalism), institutionalised the
power of Mexican Revolutionary victors, and provided the Catholic Church with more power (and
instilling Catholicism in Mexico) (Loaeza, 2013; Morris, 2009; Randall, 2006). The Catholic Church
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at the time had the power to implement governmental decisions, could speak about their political
views at liturgical services, and actively participate in public debates (Loaeza, 2013). During this
period, Mexicans saw much injustice, corruption, and violence, which changed the citizens’
mentality about their government (Morris, 2009). Thus, this political party (PRI) used their values to

shape and define contemporary Mexico’s political climate (Aitken et al., 2016).
Gender inequality and traditional gender roles

In Mexico, the identified traditional female roles were motherhood, caregiving, and educating the
family (DiGirolamo & Salgado de Snyder, 2008). Diaz-Loving et al. (2011) explained that in Mexico,
all traditional female roles are rooted in the value of marianism (as described in section 1.2.4).
Proponents of this ideology try to educate women so that they mimic and aspire to the ideal of the
‘perfect woman’ as portrayed by the Catholic Church, namely, the ideal of the Virgin Mary (Cauce
& Domenech Rodriguez, 2002). The expected behaviours within marianism are dependence on
men, submissiveness, a positive attitude about motherhood and childbearing, passivity, and self-
sacrifice (DiGirolamo & Salgado de Snyder, 2008).

Several authors have suggested that gender inequality is still an issue for Mexican women sin

ce

Mexico is a patriarchal nation (DiGirolamo & Salgado de Snyder, 2008; Englander et al., 2012;

Ramirez Lépez et al., 2019). Arceo-Gomez (2016) published figures that sustain the aforementioned

argument. For example, the female labour (41%) participation rate is substantially lower than for males

(73%) and the female employment rate is 40% versus the male employment rate of 70%. S

he

explained that this phenomenon exists because Mexican females are raised to aspire to and embrace

their biological role of childbearing and caregiving. A further discussion of this value will be had

section 6.3.1

1.2.6 Assistive Technologies (ATs)

In dementia research, ATs (for which a detailed description is provided in section 2.4) is the general
term given to any item or equipment that reduces the patient’s dependence on informal caregivers
by assisting them with the effects of dementia (Assistive Technology Industry Association, 2016;
Bryant & Bryant, 2003). Peterson et al. (2012) suggested that ATs have the potential to increase
the patient’s and the caregiver’s quality of life. They outlined that this occurs when the purpose of ATs
is to help patients remember or retain information, and allows them to make decisions and carry out
ADL unassisted. Furthermore, Bryant & Bryant (2003) classified ATs as low-tech and high-tech
interventions. They emphasised that low-tech devices are non-electronic aids such as a cane for

walking, whilst high- tech devices are automated and/or computerised, like hearing aids.

in
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In 2014, the World Health Organization (WHO) established “the Global Cooperation on Assistive
Technology” (GATE) that aimed to expand global access to ATs, which will ensure that anyone with
a disability could have access to affordable and high-quality ATs (Tebbutt et al., 2016). In 2015, the
WHO claimed in their “Global Disability Action Plan 2014-2021” that only 10% of the global
population has access to an AT even though they stated it to be a human right (Boot et al., 2017).
According to Asghar (2018), the top 10 countries leading the research field of ATs in dementia care
are the USA, the United Kingdom, Canada, Sweden, Italy, Germany, Netherlands, France,
Australia, and Spain. An important point to be raised is that all these nations are considered to be
high-income countries in the Western world (apart from Australia). Only few studies have reported
how and which types of ATs for dementia care are being used and developed in LMICs (i.e., Pryor
et al., 2018; Asghar, 2018; Kasliwal & Patil, 2017; Palacios-Navarro et al, 2015; Navarro et al,
2016). This should be of great concern to healthcare and policy makers since it has been stated
that as of 2018, 60% of PwD were reported to reside in a LMICs and it is expected that by 2040 this
figure will increase to 71% (The World Health Organization, 2018). In addition, the WHO (2014)
reported that only 5% to 15% of people from LMICs have access to ATs. This imminent
demographic shift in dementia cases will affect LMICs as their depleted health infrastructures and
lack of governmental support will be unable to meet the demand for essential support and care
(Prince et al., 2015). It is therefore evident that the future rise in global dementia cases will have a

greater impact in LMICs compared to HICs.

It can therefore, be argued that, since the state of the art of ATs in dementia research concentrates
in HICs, then the design and development of ATs solutions in LMICs, in essence, is based on the
ideas of countries that have different cultural, political and social infrastructures (Matter et al.,
2017).There are a few studies on technologies for PwDs in Mexico (e.g., Beltran et al., 2014; Diaz-
Ramirez et al., 2013). However, there are no studies about the experiences of Mexican ICs of PwDs
(or any Latin American country) using ATs at home. It is therefore clear that research is needed to

inform and create better solutions for ICs and their PwDs in Mexico and similar cultures.
1.3 Statement of Problem

Currently, the number of studies investigating the perspectives of PwDs using ATs is vast. In the
particular case of ICs using ATs, several studies suggest a focus in understanding ICs experiences
after a technology has been adopted and/or used (Dadlani et al., 2010; Fuentes et al., 2013; Ehleringer
and Kim, 2013). It is important to note that in most of these cases, the documented technologies are
not necessarily an AT and/or intended to be used to support the daily activities of a carer. Furthermore,
the literature suggests there is an interest in developing technological solutions to alleviate the stress
and overall emotional wellbeing of the ICs (Ehleringer and Kim, 2013; Fuentes et al., 2013). There are
also studies reporting technological solutions to alleviate the caregiver's burden that develops when
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a carer cannot find activities or ways to keep their PwD entertained (Green et al., 2012; Gerling et al.,
2014; Navarro and Favela, 2011). However, it appears that there is a clear gap about ICs experiences
specifically with ATs to support their caring role in a LMICs. When ICs use the ATs for the purpose of
their caring role (for example, monitoring a PwD), the technology becomes a mediator of the caregiving
experience. Before the AT, the caregiving experience only involved the IC and the PwD since the
interaction was one-to-one (that is, a direct experience). After the adoption of the AT, it is involved in
the role and therefore, the experience is transformed into something substantively different. The
experience of the IC will now be influenced by the AT since the technology now mediates the
caregiving experience. There are few studies that explore experiences mediated by technology (Ihde,
2009; Kiran, 2015; Rosenberger and Verbeek, 2015; Verbeek, 2005). However, there are no studies
in which the experiences of ICs using ATs for their caring role in a LMIC are investigated (discussed
further in section 2.5.2). The study in this thesis is interested in the intersection of ATs and the
caregiving experience, therefore, understanding the meanings that ICs place on the caregiver
experience while using the AT could potentially develop new knowledge about the way that
technologies shape, in this case, not only the IC, but also the caregiver experience. Schraube (2013)
suggested that a way to understand the complexities of human-technology interactions is through
subjective experiences. He suggested focusing on human subjectivity within a particular context allows
the researcher to examine the nature and significance of technology in a particular experience.
Moreover, he suggested that concentrating on a first-person perspective provides an in-depth account
of the feelings, thoughts, actions, and sense-making of a complex experience. Thus, this study focuses

on exploring the lived experiences of Mexican ICs of PwDs with ATs.

1.4 Research Question

In consideration of the defined problem statement from the previous section, the following research
guestion was grounded in the epistemological position of interpretivism. Its focus is on exploring
the experiential connection Mexican ICs of PwD develop with ATs and how they make sense

(described in section 2.5.1) of ATs mediating their experience.

How do Mexican informal caregivers of people with dementia make sense and experience their

use of assistive technologies to aid their role?
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1.5 Research aim and objectives

The overall aim of this research is to examine in detail the experiences of Mexican ICs of PwD who
use ATs for their caring responsibilities. This study explores the role and impact of ATs in the
caregiving role and caregiving experience. This means that the subjective experiences of Mexican
ICs of PwD interactions with the ATs that supported their role will be elicited. Eliciting the feelings,
thoughts, and beliefs of the ICs will provide an insight into the social and cultural complexities of
the caregiving experience. Additionally, it will delineate the meanings that ICs give the ATs and the
caregiving experience. More specifically, the following are the objectives of this project:

e To explore what drives Mexican ICs to use ATs as a support in their caring role.

e To identify what types of ATs that are being used by the participants of this study.

e To understand for what purpose Mexican ICs use the ATs for their role.

e To determine what influences the perspective of Mexican ICs of PwD during their

caregiver experience with ATs.

e To identify in what way does the ATs influence the ICs’ role and caregiver experience.
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1.6 Thesis outline

This thesis is divided into seven chapters.

Chapter 1 is a comprehensive introduction to the study. Firstly, there has been a presentation of
existing data on dementia and LMICs as part of the background of the research. This was followed
by an introduction to the different elements that comprise the context of this research. The next
section defined the problem statement which outlined the general and specific issues that the
study will address. Finally, there was an introduction to the research aim and objectives.

Chapter 2 consists of the literature review that identified the gaps addressed in this research. The
first section describes the search strategy that was divided in two phases. It followed with an
overview of ICs of a PwD. The review starts with an exploration of the different challenges an IC
faces as part of the caregiving experience. There is also an exploration of the different types of
caregiver burden and existing support interventions for ICs of PwD. It continues with an
introduction to the different areas of interest within the literature of ICs of PwDs, specifically in
LMICs. Within the second section, there is an exploration of the literature of ATs and dementia
care. It starts by explaining what an AT is and the different applications that it has in dementia
care. The following discussion is of the identified categorisations of ATs within dementia care and
with a conclusion emphasising the importance of ethical considerations when designing ATs. The
third section presents the relevant research on ATs for dementia care in LMICs. It commences
with a presentation of the different research strategies that have been used by studies that
evaluate experiences with ATs in dementia care. Previous studies on ATs for dementia care in
LMICs are discussed and finally, there is a consideration of future developments for technology
in dementia care. The last sections provided a synthesis of the literature review and the identified

gaps within the literature.

In Chapter 3, an extensive explanation and justification of the selected methods for this
investigation are provided. The chapter starts by exploring the different elements that constitute
the research philosophy of the research and it defines the researcher’s philosophical stance.
There is also a detailed description of the selected methodology for this research, i.e.,
Interpretative Phenomenological Analysis (IPA), and a discussion of the alternative approaches
that were considered. The discussion continues with the steps for conducting IPA, its limitations,
and the procedures that were followed for assessing the validity and credibility of the research.
The chapter concludes with a description of the importance of reflexivity and a reflexive statement

from the researcher.
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Chapter 4 consists of the results of the idiographic analysis. The chapter starts with the details of
how the analysis was conducted. This is followed by an introduction of the results of the analysis
in the form of in-depth interpretative accounts for each participant. After each account, a reflexive
box has been placed to acknowledge the positionality of the researcher.

Chapter 5 comprises the results from the group analysis. The first section details the procedure
followed for the group analysis. There is then a discussion of the results of the group analysis,
highlighting the convergences and divergences among them. The chapter closes with a synthesis
of the findings and a reflexivity statement from the researcher.

Chapter 6 contains a discussion of the findings of the present study. The chapter starts with an
in-depth, critical discussion of the historical, social, and political factors that formed the
participants’ worldview. A comprehensive discussion of the findings in relation to the identified
patterns from the group analysis is presented using a diagram. There is also an exploration of
how the ATs acted as mediators during the last stage of the experience using concepts from

postphenomenology. Finally, the chapter concludes with a summary of the discussion.

Chapter 7 concludes the thesis with the provision of a summary that details the way the research
guestion and objectives were addressed in this investigation. It also outlines the contributions to
the existing knowledge as well as the limitations of the research. The chapter closes with individual

recommendations to different stakeholders and suggestions for future research.

1.7 Conclusion

This chapter has provided an introduction to the thesis and the study that was undertaken. It
provided background information to the main elements of this study, namely dementia, Mexico,
ICs and ATs. It presented the over-arching research question as well as the aim and objectives
of the study. The structure of the thesis was described. Having introduced the thesis, the following

chapter presents the literature review that was undertaken for the study.
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Chapter 2: Literature review

2.1 Introduction

Chapter 1 of this study presented a comprehensive introduction for this investigation and the
structure of this thesis. This second chapter, presents the literature review of this investigation
and identifies the gaps found in the literature. The review focuses in three main areas: informal
caregivers (ICs), assistive technologies (ATs) and dementia care research with ATs. In section
2.3, a holistic picture of the fundamental role of ICs in the fight against dementia is discussed.
There is a specific focus in understanding the challenges that ICs endure after the diagnosis of
dementia. Within these challenges, the concept of caregiver burden will be explored and the
support interventions that have been used in previous studies to alleviate the many challenges of
the caregiver experience. Section 2.4 presents the different types and elements of interest around
the literature of ATs for ICs of a person with dementia (PwD). For example, the various
applications and categorisations that have been allocated to ATs. This section also explores the
different ethical considerations when designing ATs for dementia care and how these could affect
the different stakeholders of the caregiver experience. Finally, section 2.5 examines the state of
the art in research on ATs for PwD. The current literature focuses on exploratory studies that

evaluate the lived experiences of ICs from low- and middle-income countries (LMICs).

2.2 Literature Review Methods

The literature search for this report was divided in two phases. The first phase consisted of a
literature review that was developed for the researcher’s first year report as part of the
departmental requirements to progress from Doctorate Candidate to Doctorate Student. In 2016,
the researcher developed a comprehensive research proposal that included among its main
components the aforementioned literature review that identified the gaps within the literature and
a methodology chapter to review the different methods used in the social sciences to select an
appropriate one for the investigation. This report aimed to inform the researcher of previous work
and relevant concepts from the area of interest, namely ATs for ICs of PwD from a developing
country. The report concluded that, given the epistemological nature of the research question and
aim of the investigation, as presented in Section 1.4 and 1.5, an inductive qualitative study using
a phenomenological approach would be the most appropriate approach (see Section 3.3.1 and
3.3.2).
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Several authors have suggested that, when conducting an experiential study, the literature review
should be developed after the data collection and analysis stages (Flowers et al., 2001; Larkin et
al., 2019; Smith et al., 2009). This point of view argues that by writing the literature review after
data collection, the researcher will be less likely to influence the way that participants’ express
their experiences as he/she will not be biased by what was found in the literature. Notwithstanding
this, the opposing view suggests that a researcher needs to conduct an initial literature review
before the data collection and analysis to inform them about the gaps in research, formulate a
research question and identify the leading authors from the desired area or research (Smith et al.,
2009). In both cases, researchers are required to demonstrate validity through the process of
‘bracketing’ (Chan et al., 2013). In phenomenological studies, bracketing refers to the method in
which a researcher consciously suspends any previous knowledge, prejudices and biases of the
subject under study to avoid tainting the results (Gearing, 2004). There is a lack of consensus
about the best way to achieve bracketing (Beech, 1999; Glaser, 1992). However, Chan et al.
(2013) suggested that exercising reflexivity (see Section 3.5) is considered a good way to

demonstrate bracketing.

As previously mentioned, the researcher conducted a literature review prior to the process of data
collection and analysis. The main databases searched for the first phase (i.e., evaluative literature
review) were PubMed, ACM digital library, ProQuest, Web of Science, Elsevier- Science Direct ,
IEEE online xplorer, Scopus and Medline. Studies in the English and Spanish language were
included. Key terms included: ‘informal caregivers dementia’, ‘informal caregivers home care’,
‘informal caregivers technologies’, ‘informal caregivers Alzheimer’s Disease’, ‘informal caregivers
perceptions’, ‘informal caregivers lived experiences’, ‘technologies dementia’. The exclusion
criteria at this initial stage consisted in discarding implantable technology and studies that focused

on nursing homes.

The second phase consisted of a thorough literature search that was developed between 2017 to
2020, to update the initial literature search and review. The same databases from the first phase
were utilised and theses from ProQuest, White Rose eTheses Online, eTHos and Dart Europe E-
theses Portal were incorporated into the search strategy. The following key terms were browsed
in English and Spanish: ‘family caregivers dementia’, ‘informal caregivers dementia’, ‘informal
caregivers |IPA’, ‘informal caregivers assistive technologies’, ‘informal caregivers lived
experiences’, ‘assistive technologies lived experiences’, ‘informal caregivers developing
countries’, ‘informal caregivers Mexico’, ‘informal caregivers latino’. Studies using qualitative,
guantitative and mixed-methods were considered. Studies excluded were those that involved
formal caregivers, caregivers of older adults in a nursing home, informal caregivers of patients

with other diseases, i.e., different to dementia and healthcare professionals (e.g., medical
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doctors). The literature revealed that the subject of technologies for informal caregivers of a
person with dementia was mostly in English. Therefore, SCIELO and ResearchGate, wer included

to the repertoire to increase the number of articles in Spanish (the researcher’s first language).

2.3 The Informal Caregivers of People with Dementia

This section of the review, focuses on providing an overview of the experience of being the primary
caregiver of a family member with dementia at home. Having an understanding of what the
literature reports about the ICs, informs this investigation about the impact that the role of
caregiving on the person who assumes it and the gaps that need to be address. The discussion
concentrates on four main areas: Section 2.3.1 describes the fundamental role that ICs have in
dementia care. Section 2.3.2 introduces the different challenges that ICs face after learning and
acknowledging a family member is diagnosed with dementia, Section 2.3.3 explores the concept
of caregiving burden and its contributing factors, Section 2.3.4 introduces the different support
interventions for ICs of PwD and finally, Section 2.3.5 provides an exploration of previous studies
of ICs of PwD in LMICs.

2.3.1 The importance of ICs in dementia care

The World Health Organization (2018) reported that, worldwide in 2018, an estimated 50 million
people were diagnosed with a type of dementia. As of 2019, the estimated annual cost of dementia
was of $1 trillion and it is expected that, by 2050, this figure will double (Alzheimer’s Disease
International, 2019). The professional care sector is unprepared for the increasing cases of
dementia around the world (Zwaanswijk et al., 2013). This reality is making governments and
healthcare professionals rely on informal care to rise above this imminent outcome (Vandepitte
et al., 2016). Informal caregivers are an unrecognised and unpaid group of people that sacrifice
their own physical, financial and psychosocial wellbeing to provide care for their loved ones
(Embracing Carers, 2017). Reports suggest that worldwide ICs of PwD have unmet needs and in
low- and middle-income countries (LMICs), the inadequate support brings numerous challenges
into their caregiving experience (World Health Organization, 2017). Giesbrecht et al. (2012)
suggested that in the past, informal caregiving was treated as a private and discreet family matter.
Currently, ICs have slowly become the backbone of health and social systems all over the world
with their unrecognised work. Therefore, it is in healthcare and social systems best interests to
understand the experience of being an IC since it is a role full of nuances. This section
concentrates on emphasising how varied and complex responsibilities for ICs can be. It also aims

to describe how ICs influence the life of PwD and the way that culture affects the ICs experience.
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The many responsibilities of an IC

Dementia is a complex disease that affects each person differently, making it unpredictable and
difficult to manage (Brown et al., 2019). Ponnala et al. (2020) suggested that most PwD are cared
at home by an IC who is usually helped by a support network (e.g., family and friends) that
provides care for the PwD within a familiar surrounding for comfort and to delay institutionalisation.
They also stated that, in many cases, ICs improvise day by day with the limited resources that
they have. Evidence suggests that ICs of PwD are considered a vulnerable group since they are
more likely to develop depressive disorders and higher levels of caregiver burden (described in
section 2.3.3) than other types of caregivers, in response to the accumulation of stressors that
ICs are subjected to as part of their many responsibilities (Bertrand et al., 2006; Cuijpers, 2005).
The World Health Organization (2012) stated that some of these stressors caninclude: financial
problems, the ICs own mental health issues, the relationship between IC and PwD, activities of
daily life (described in section 2.4.2), managing the PwD’s behaviours (described in section 2.3.2),

progressively making all the decisions for the PwD and keeping the PwD safe.

Sanders and Power (2009) conducted a study with 17 male carer spouses of PwDs (all female) to
investigate what their responsibilities as primary caregivers were and how the role had affected
their marriages. The results from that study stated that male carer spouses’ responsibilities were
to protect the self- esteem, dignity, and personhood of their spouse, provide companionship and
daily care, plan their spouse’s life (such as social activities), and housekeeping. The
multidimensional role brought strains into all the marriages since the spouses had to accept the
finality of their romantic relationship and adapt to the changes that dementia brought into their
lives. Participants also felt that caring for their wife was something expected and a normal part of
marriage. Similarly, Egdell (2013) explored the evolving responsibilities of ICs of PwDs and her
results echoed Sanders and Power’s stated responsibilities, however, she also included adult
child carers in her study. The results from their interviews contrasted with the views from spouse
carers in both of the aforementioned studies. Egdell reported that the responsibilities of an adult
child carer were activities of daily life, transportation of their parent with dementia, provision of food
and healthcare, and in some cases, formal support to balance their responsibilities with their own
children and spouse. Notwithstanding this, Egdell (2013) explained that adult child carers, unlike
spouse carers, go through a complex process of internally negotiating the boundaries of their
caregiving role. She suggested that these are influenced by their social, cultural, moral, emotional

and spatial rationalities that adult child carers have at the time they become primary caregivers.
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These two contrasting views demonstrated the range of responsibilities and demands that the
role of informal caregiver can entail. Researchers of the previous studies presented the
perspective of a specific group of ICs that could not be generalised to an entire population.
However, the aim of the examples was to demonstrate that informal caregiving is multidimensional
and complex because care is different when provided by a spouse to when it is provided by an
adult child. In the case of a spouse, there is the willingness to support and protect the emotional
and social dimensions of the PwD, whilst the adult child appears to be committed in the provision
of healthcare and the fulfilment of basic human needs (for example, food). Both perspectives have
a degree of complexity since the quality of the care appears to be proportional to the nature of the
relationship with the PwD. Thus, the spouse carer is more likely to view the responsibilities as
part of their marriage and the adult child carer as a way to provide the same care they received

when they were a child.

The integral role of IC in the PwD’s life

In 2015, the annual value of unpaid work provided by informal carers to PwD was evaluated at

$818 billion — nearly 1.1% of the global GDP (World Health Organization, 2017). These numbers,
as well as future projections, demonstrate how ICs have progressively become the backbone that
invisibly aids healthcare and social systems (Giesbrecht et al., 2012). Ponnala et al. (2020)
suggested that gerontologists acknowledge the integral role of ICs in dementia care since they
are the only ones who have daily contact and a deep understanding of the PwD’s life. In addition,
they explained that ICs could be the only stakeholders who can provide key insights into the real
factors that affect the progression of the illness and the PwD’s reaction to certain treatments.
However, extracting this tacit knowledge is complex since PwDs have evolving and unique needs
that require a person-centred care (namely, tailored treatments), making it difficult to develop
generic solutions (Brown et al., 2019). Tang et al. (2018) implied that ICs not only provide
dementia-related care but are also “responsible for gluing all the different parts of caregiving
together” since they act as representatives who communicate information about the wellbeing (for
example, changes, treatments, progression) of the PwD to doctors, family members, and
interested parties (p. 79). Similarly, Hahn-Goldberg et al. (2018) suggested that ICs also function
as supervisors and advocates of the PwD since they are cognitively impaired and feel the need
to protect them. They explained how ICs are more likely to go beyond the care and needs that a
formal caregiver would give a PwD since ICs feel a responsibility that stems from a previously

formed relationship (for example, a family relationship).
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Another invisible activity from ICs is that they manage all the pre-existing medical conditions that
the PwDs have and will develop as they age such as diabetes, life-threatening allergies, and
dental problems (Bratteteig and Wagner, 2013). Taking this into account, most ICs have no
training or previous experience in caring for a PwD, making taking on health-related
responsibilities an overwhelming experience (Tang et al., 2018). Moreover, Grasel (2002)
suggested that another general misconception about ICs is that their care ends when the PwD is
admitted into a nursing home. He explained that this is not the case, since the ICs have to be in

constant communication with health professionals and formal caregivers from the nursing home,
providing information about the PwD, responding to emergencies, and paying for fees,
medications, and supplies (such as incontinence pads). However, Wang et al. (2013) reported
that there is a shortage of nursing homes and a lack of governmental support in LMIC that forces
family members to care for PwDs at home. Accordingly, it can be argued that studying the
experiences of ICs is an essential part of understanding the complexities that carers in LMIC

endure.

In 2017, the World Health Organization (2017) reported that in LMIC, hundreds of people affected
with a type of dementia were not diagnosed, treated, or cared for. They explained that this
situation stems from the misconceptions, stigmas, and religious beliefs that certain LMIC have
(see section 2.3.5 for more details). Therefore, it is imperative that attention is placed at increasing
dementia awareness in LMIC. This will allow PwDs to get appropriate care and increase their
quality of life (Fletcher, 2020). It could also inform families about the available support
interventions that could equip them to make informed decisions and acquire skills for a future
caring role. From this perspective, it can be argued that ICs are an integral part of the current
state and future improvements for the provision of dementia care in LMIC. Thus, the value that
each individual IC has can no longer be denied and unrecognised since governments and
healthcare systems will become increasingly dependent on them to address future cases of

dementia.

The impact that culture has on ICs

The literature about the influence of culture in dementia care is divided. For instance, there are
authors that suggest that culture shapes the caregiving experience (Aranda and Knight, 1997;
Knight and Sayegh, 2010). To understand this argument better, in this review, the concept of
culture will be referred to as “the collective programming of the mind which distinguishes the
members of one group or category of people from another”. (Hofstede et al., 1991, p.5). Therefore,
stating that culture influences the caregiving experience implies that by studying the social

interactions and groups of ICs, the necessary information would be provided to create appropriate
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interventions since culture is a socially constructed concept. If this argument is true, then by
implication, researchers should consider ICs’ ethnic backgrounds because ethnicity (shared
ancestry, cultural identity, and traditions [Merriam-Webster, 2020b]) influences -cultural
behaviours (Aranda & Knight, 1997). To apply the idea of culture shaping the caregiving
experience to the specific context of Mexico, would mean that knowledge of Mexican traditions,
values, national pride, cultural traits, and social behaviours should be enough to create better
policies for all ICs residing in the country.

Furthermore, there is also the belief that the meaning a culture ascribes to dementia determines
the way an IC provides care and seeks support (Dilworth-Anderson & Gibson, 2002). It has been
argued that when ICs of a particular cultural context create a negative belief around the concept
of dementia, the collective misconception prevents and/or delays people from getting diagnhosed
with a type of dementia (World Health Organization, 2017). Fletcher (2020) suggested that this
situation is prevalent in LMIC and that it typically affects minority ethnic groups. He states that the
existent literature of the awareness that minority ethnic groups have about dementia comes only
from HICs. Therefore, he argues that researchers should focus on understanding the meanings

ethnic minorities place on dementia to develop better interventions for ICs from those groups.

Several authors have implied that ICs are influenced by the cultural expectations that their family
members colloquially or traditionally establish (Scharlach et al., 2006; Napoles et al., 2010;
Montgomery, 2014). This statement suggests that investigating family-driven values from specific
cultural contexts could provide an insight into the factors that motivate and impact the experiences
of ICs. McCleary and Blain (2013) stated that the two main family-driven values within the
literature are filial piety (honouring parents with gratitude and reciprocity [ibid.]) and familism
(described in section 1.2.4). They also highlighted how familism is typically practised in Latin
American countries and filial piety in Asian cultures. Yiu et al. (2020) conducted a study with
Chinese ICs of PwDs that explored the influence of filial piety on their caregiving experience. Their
results hinted that ICs with a higher affinity with this value sought formal support services, felt
motivated in their provision of care, and reported lower levels of burden. In their discussion, it was
acknowledged that their results were significantly different to other Chinese studies (Xiao et al.,
2014; Dai et al., 2015). A potential explanation for this outcome might be that Yiu et al.’s study
was conducted in Hong Kong, whilst the other two were carried out in mainland China. There is
substantial evidence that there are cultural differences between these two locations and that this

may account for the different outcomes (Dong & Xu, 2016).
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There is considerable literature exploring the value of familism in Latino groups. Notwithstanding
this, results about familism in Latino communities are not applicable for every Latin American
country. There is a clear difference between Latino and Latin American communities. Latino is a
term used in the United States that refers to American citizens that were either born in or have a
direct background from a Latin American country (Aranda & Knight, 1997). Therefore, all studies
reporting the influence of familism cannot be generalised to Latin American countries, but only
used for comparison. Studies conducted in Latino communities report conflicting results. For
instance, Mendez-Luck et al. (2016) showed that familism affected the ICs negatively, suggesting
increased levels of burden that resulted from the sense of familial obligations that ICs felt. Another
study reported that ICs of PwDs believed familism had no influence in their experiences since the

participants argued that the younger generations of Latinos disavowed this value (Gelman, 2014).

Moreover, only two studies have been identified that measured the influence of familism in ICs of
PwDs from a Latin American country. In Santos et al.’s (2013) work, ICs from Brazil were
interviewed to understand the reasons why they chose to be the primary caregiver of their PwD.
Findings suggested that familism influenced their experience in a positive way since participants
felt content with their role (even when the relationship was unhealthy before the diagnosis) and
displayed positive coping skills. The second study was conducted in Mexico but with ICs of people
with Parkinson’s disease. Trapp et al. (2019) examined the influence of the families of ICs in their
role and the effects that it had on their perception of burden. The findings from this study echoed
those of Santos et al.’s study in that familism had a positive impact in their lives and on their
experiences. Mexican ICs that described having a healthy relationship with the person with
Parkinson’s resulted in lower levels of burden. Although the aims of both studies were different,
the results were very similar suggesting that cultural expectations in Latin America positively
influence the caregiving experience in comparison to Latino communities in the USA. Therefore,
it can be argued that since familism in Latin American countries creates a positive impact, other
known values (for example, marianism and machismo [see section 1.2.4]) should be further

explored to examine their influence in the ICs’ experiences.

Finally, it can be concluded that culture influences the ICs’ views and experiences in various ways.
This section stated that, to a certain extent, culture shapes the caregiving experience. This means
that in order to make appropriate interventions, special attention should be given to the carers’
ethnic background since ethnicity influences culture and not the other way around. This approach
would then allow researchers to formulate and explore the nuances that exist between ethnic
minorities to create better interventions. In this review, it was also discussed how the meaning
that cultures attribute to dementia has an enormous impact on an ICs’ provision of care since

misconceptions create cultural stigma. Moreover, it was shown that cultural expectations influence
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ICs’ motivations for care and perception of burden. Specifically, it was stated that filial piety and
familism are the two most prominent family-driven values within the literature. The focus of the next

section is one of the many challenges that ICs have to overcome during their caring experience.

2.3.2 The challenges of dementia caregiving at home

There is a clear consensus that dementia care can bring considerable challenges to family
caregivers (de Zwart et al., 2017; Chiao et al., 2015). Three main challenges were identified within
the literature of informal caregivers of PwDs: ICs adapting their home for the new needs of the
PwD (Soilemezi et al., 2019), learning to understand and manage the PwD’s symptoms (Feast et
al., 2016), and processing the ICs’ ambivalent feelings throughout the experience (Losada et al.,
2016). Understanding the impact that each of these challenges have on the caregiving experience
sheds light on the different ways it affects ICs’ quality of life.

Home adaptations and domestic environment

When a family decides to care for a PwD at home, modifications are required to keep the place
familiar and safe for the patient. The information required for these modifications is found on
websites, leaflets, advice from non-profit associations, and specialised literature. The Alzheimer’s
Society (2015) suggests that if modifications feel restrictive, patients will be less active, reducing
their cognitive functions and increasing the progression of dementia. Literature for the appropriate
ways a family can adapt their home for an older adult with dementia is limited. Hadjri et al. (2015)
suggested that a reason for this is because most ICs from developed countries, out of necessity,
have to send their PwD to specialised nursing homes that will provide the appropriate safe and
caring environment for residents. However, this is not the case for people living in LMIC. According
to Guerchet et al. (2018), in LMIC one has to consider that cultural values, the country’s healthcare
system, and the lack of support interventions play a fundamental role in the ICs’ decision to care
for their PwD at home. They explained that because of these factors, there needs to be a focus on
how to inform people from LMIC to appropriately care for their PwD at home. After all, evidence
suggests that a PwD’s physical environment affects the progression of dementia (Van Hoof and
Kort, 2009).

Marguardt et al. (2011) suggested that there are two main areas in home modifications for PwDs:
physical limitations and cognitive deficits. Most caregivers focus on physical limitations, forgetting
the importance of cognitive deficits. The literature shows that there is resistance from the ICs on
the cognitive side regarding home adaptations. Aminzadeh et al. (2010) suggested that ICs tend to
avoid cognitive aids since the adaptations could disrupt the feeling of homeliness for the PwD. The
most common cited adjustments included placing signs and labels around the house as reminders

and wayfinding cues with vivid colours (Marquardt et al., 2011). De la Cuesta (2005) explained that
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ICs avoided this type of adaptation because some changes could make other family members and
visitors uncomfortable since the house environment revolves around the safety of the PwD (for
example, unpleasant smells, locking doors with keys, and surveillance equipment). Furthermore,
when talking about the possible modifications to aid physical limitations, several authors (Brawley,
2001; Marquardt et al., 2011; Lawton, 2001; Cohen & Weisman, 1991) and the Alzheimer’s Society
(2015) explained that the most common changes carried out in a home environment with a PwD
were implementing bright contrasting lights, non-slip flooring, handrails for staircases, and toilet
safety rails. In a similar vein, there are families that preferred downsizing or limiting the PwD’s space
to reduce the cost of home adaptations (Aminzadeh et al., 2010; Olsen et al., 1996). In short, the
purpose of adaptations that aid physical limitations should be to provide a safe environment in a
familiar space (De la Cuesta, 2005).

Managing Behavioural and Psychological Symptoms of Dementia

Behavioural and psychological symptoms of dementia (BPSD) are generally defined as the variety of
different psychological and/or psychiatric behaviours that PwDs display as part of their dementia
symptoms (Finkel & Burns, 2000). Examples of BPSD are paranoia, hallucinations, apathy,
agitation, depression, aggression, inappropriate sexual conduct, wandering, and anxiety (Onishi et
al., 2005; Fauth & Gibbons, 2014; Feast et al., 2016). The caregivers’ literature on BPSD focuses
on the challenging circumstances that derive from the dynamic behaviour of PwDs and how these
affect the quality of life and stress levels of ICs (Moniz Cook et al., 2012; Fauth & Gibbons, 2014;
Nogales-Gonzélez et al., 2015). Finkel (2004) suggested that this focus exists because PwDs with
BPSD symptoms are more likely to experience a deterioration in their cognitive and functional
abilities faster than those who do not experience them. By addressing these symptoms correctly
with the appropriate interventions, both the caregivers’ and patients’ lives may be highly improved

and institutionalisation may be delayed (Raglio et al., 2015; Almeida, 2019).

There is no clear understanding as to why BPSD symptoms appear at certain stages of the illness
and the frequency at which they will manifest (Rabinowitz et al., 2009). There are divided opinions on
how BPSD symptoms can be managed. Chen et al. (2014) and Oliveira et al. (2015) suggested that
a PwD’s behaviour can be improved by changing the caregiver's attitude, personality, style of
caring, and environment. The caregiver should create an environment that is suitable for the PwD.
This environment should be a space that is visually familiar (with no major changes to reduce
confusion) and relaxing, where the people who interact with the patient mirror the personality and

coping style of the patient to avoid overwhelming emotional disruptions (Chen et al., 2014).
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Conversely, several authors suggested that appropriate antipsychotic medication can alleviate the
burden of BPSD (Aloysi and Callahan, 2020; Tan et al., 2020). However, some ICs avoid using
antipsychotics because there is evidence that suggests the existence of dangerous adverse effects
(Dyer et al., 2018). Other researchers point towards technology as a way to manage BPSD (Davison
et al., 2016; Astell et al., 2010; Kerssens et al., 2015). These studies proposed the use of personal
computers and tablets to provide the PwD with an interactive interface where they can see
photographs, videos, or listen to audio from their family members that will help them reduce the
symptoms of agitation and aggression. In another study, a useful piece of technology that was
mentioned was GPS or an indoor navigator in the form of a pendant or wristband, which can be

helpful when a patient wanders outside of their home (Bosco & Lancioni, 2015).

Notwithstanding this, in all the three explored approaches — changing the ICs’ attitude, style, and
personality — the use of antipsychotics and technologies proved to have a minimal effect on the
BPSD symptoms across diverse studies (Cheng et al., 2012; Onishi et al., 2005; Tan et al., 2020).

Therefore, they cannot be considered as a reliable way of managing a patient's BPSD.

Dealing with ambivalent feelings

The third identified challenge was processing the ICs’ ambivalent feelings throughout the experience.
The concept of ambivalent feelings within the caregiver literature is defined as the experience of
having concurrent contradictory, conflicted, and torn feelings about the care recipient (Schneider and
Schwarz, 2017). Only until recently have ambivalent feelings been considered as a challenging part
of the dementia care experience. Before this, authors used to individually acknowledge negative and
positive feelings emerging from the caregiving experience as challenging (Yu et al., 2018; de Labra et
al., 2015; Farina et al., 2017). AboJabel et al. (2020) explained authors used to report positive and
negative feelings separately rather than simultaneously because previous studies did not reveal the
complexities of dementia care within intergenerational families (that is, the adult child relationship with
parents). This type of family relationship traditionally engages in reciprocity or familism values
(Rodriguez Rodriguez, 2013). Thus, intergenerational families expect adult children to care for their
parents when they are ill or elderly. Studies of caregivers with intergenerational relationships revealed
that caregivers with healthy relationships experienced higher levels of ambivalent feelings because
their cultural values and burdensome experiences conflict (von Humboldt et al., 2018). The present
study investigates Mexico, a country that has the embedded cultural value of familism and that
commonly practices intergenerational relationships (e.g., grandparents, parents and children live
together) (Cauce & Domenech Rodriguez, 2002). Therefore, since this study needs to understand the
complexities of lived experiences of Mexican ICs using ATs during the care of a family member with
dementia, it seems appropriate to explore aspects of the caregiving experience like ambivalence as

exempliefied in existing studies such as the one from AboJabel et al (2020).
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The literature on ambivalent feelings of ICs of PwDs has been explored with researchers using both
guantitative and qualitative methods. As an example of quantitative studies, Losada et al. (2016)
evaluated the ambivalent feelings of 401 dementia caregivers in Spain using the Caregiving
Ambivalence Scale (CAS) to measure the quality of the psychometric properties of the scale. Their
findings suggested that the scale is suitable for dementia caregivers, however,they encourage
further studies to confirm their results. In a similar vein, AboJabel et al.’s (2020) study aimed to test
the validity of CAS to measure the ambivalent feelings of dementia caregivers from different
ethnocultural affiliations, namely, Jewish and Arab. They analysed 370 ICs of PwDs from Israel
(55.3% Jews and 44.7% Arabs). Their findings indicated that results are suitable to measure
ambivalent feelings from different ethnocultural affiliations. Both of these studies reported positive
results with their selected samples. It is important to highlight that in both instances these were the
first studies to evaluate the validity of CAS for dementia caregivers. Therefore, regardless of the
positive outcomes, they reported it is necessary to encourage further research to confirm their

claims.

Moreover, Shim et al. (2012) used a qualitative approach in which they interviewed 21 ICs who
were spouses of PwDs. The aim of the study was to compare the positive and negative feelings
that emerged during their experience as carers. They found that participants reported ambivalent
feelings as opposed to only positive or negative ones. Santos et al. (2013) interviewed 18 ICs about
dementia awareness and their motivations to care for a PwD in Brazil using a phenomenological
approach. Their results suggested that religion and social representations of what a family should
look like influenced the participants’ awareness and motivations. They concluded that cultural views
and social opinions conflicted with the ICs’ physical and emotional states, leading them to develop
ambivalent feelings about the experience. Although both of the previous studies were, in essence,
completely different, they both found the presence of ambivalent feelings in their respective
investigations. The first study was conducted in the USA and the second one in Brazil. These are
two nations with different cultural and social values and complex ethnic groups. Therefore, finding
the same stressor within their samples suggests that the psychological wellbeing of the IC plays a

fundamental role in the experience.

In summary, these studies revealed that there is a need to research further ambivalent feelings of
ICs of PwDs. In particular, there is a need to examine if there is a correlation with higher levels of
ambivalent feelings of ICs from different cultural contexts. By exploring other cultures, policymakers
could potentially change their support interventions for ICs. Finally, there is evidence that the
measuring tool CAS works well with quantitative studies, however, future research should explore
whether this would be suitable for mixed methods. The next section contains a description of the

different types of caregiver burden that were found in theliterature.
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2.3.3 Caregiver burden

In this section, there is an introduction to the concept of caregiving burden and its different types.
The aim of the researcher is also to explore the literature on the factors that contribute to this
phenomenon. Caregivers' burden has been studied extensively for the past 60 years (Yin et al.,
2002). According to Kim et al. (2012), caregiving burden is “a multidimensional response to the
negative appraisal and perceived stress resulting from taking care of an ill individual” (p.846). Itis
an accumulation of diverse factors that bring stress, difficulties, and challenges to a person that is
taking care of someone who is either ill or dependent for a prolonged period of time.

There is a lack of studies that explore Mexican informal caregivers’ burden (Robledo et al., 2012).
Arévalo-Flechas (2008) suggested that in the Spanish language there is no word to translate the
connotation accurately, where the word ‘burden’ is used in the literature. She explained that the
closest translation to ‘burden’ is the word ‘carga’, which in English means load, not an emotional
state, which is the way the word burden is usually used. She concludes that because of this, the
perception of burden is different due to the linguistic incongruences that surround the terminology.
The caregiver's ethnicity and their cultural values influence their perception of caregiving burden
(Arévalo-Flechas et al., 2014). Caregiving burden is directly affected by the ICs’ environment,
beliefs, values, birthplace, and race (Knight et al., 2002). Thus, caregiving burden is a socially

constructed concept.

Caregiving burden can be perceived subjectively and objectively (Wang et al., 2014). Cao and
Yang (2020) described subjective burden as the feelings or emotions that derive as a response
to the act of caregiving. In contrast, Hughes et al. (2014) defined objective burden as the tangible
disruptions, time invested, and actions that may disturb a family or personal routine as a
consequence of their caring responsibilities. From these forms of perceptions, caregiver burden
is divided into three main types: physical burden, psychological burden (both classified as
subjective), and financial burden (classified as objective) (Romero-Moreno et al., 2016; DaDalt et

al., 2016). The following subsections contain an exploration of each of these three types.

Financial Burden

Collins and Swartz (2011) described financial burden within dementia care as the monetary
expenses (for example, medicines, food, and medical bills) and work-related adjustments (for
instance, leave of absence and loss of promotions) that a caregiver has to endure to provide for
the caring needs of the affected family member. The literature highlighted three circumstances
that increase an ICs’ financial burden: 1) assuming the role of legal and financial decision-maker
(that is, making decisions by proxy) of the PwD; 2) having to reduce or quit working; and 3) a lack

of governmental support. These circumstances are described within this subsection.
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The first circumstance unfolds when the PwD shows a significant cognitive decline. At this point,
the PwD becomes incapable of dealing with their own finances and as a consequence, the IC
needs to take over their monetary affairs (Widera, 2011). The vast majority of ICs are the PwDs’
children or spouses (Kahn et al., 2016). DaDalt et al. (2016) explored the overwhelming feelings
of financial burden in female spouses who had to deal with their husband’s finances (for example,
paying bills, taxes, and so forth). In their study, they concluded that people who experienced this
imposed responsibility encountered higher levels of burden compared to females who had
previously experienced others’ financial responsibilities. Shepherd et al. (2019) suggested that
ICs failed to judge accurately when they could start managing the PwD’s financial endeavours as
proxy decision-makers. However, it is common that ICs feel stressed and overwhelmed,
increasing their perceived caregiver burden when assuming the role of their PwD’s decision-

maker, namely, being the proxy decision-maker (Ploeg et al., 2019).

The second condition that triggers financial burden is when ICs are forced to reduce their working
hours, which leads to having a lower income (Heitmueller & Inglis, 2007). They often have to find
a part-time job to have more money (Longacre et al., 2016) or quit their current job because caring
tasks become overwhelming (Gautun and Hagen, 2010), and pay for out-of-pocket expenses like
medicine and medical studies, among other things (Paraponaris et al., 2012). Previous studies
suggested that ICs with a low income experienced higher levels of burden and a more negative
perception of life than those who earned more money (Andrén & Elmstahl, 2007; Cao and Yang,
2020; Herrera et al., 2016). Ton et al. (2016) explained that financial burden has proven to
increase when the PwD’s caring needs become more specialised, consequently increasing their

medical expenses.

The last triggering condition is a lack of governmental support. Andrén & Elmstahl (2007)
explained that countries with pensions, financial support, or a welfare system can reduce the level
of financial burden of ICs. For instance, in Europe, laws have been placed that provide ICs with
an allowance or cash benefits, depending on the country, to alleviate the financial burden of
caregiving (OECD, 2011). In LMIC like Mexico, there is no income support for caregivers, making
the balance between work and caring a difficult task (Robledo et al., 2012). This situation makes
ICs from LMIC rely solely on their family members, leading them to experience a collective sense
of financial burden (Herrera et al., 2016). The following subsection has an introduction to

psychological burden which is considered to be subjectively perceived.
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Psychological burden

The concept of psychological burden has been described as the emotional strain and distress that
an IC endures as part of their caring role (Chiao et al., 2015). Three main elements were identified
in the literature as the most common psychological burdens: 1) stress, depression, and anxiety; 2)
double-care responsibilities; and 3) feelings of grief. All three elements are described below.

The first component was the accumulation of emotional strains, namely, stress, depression, and
anxiety (Romero-Moreno et al., 2016; Ho et al., 2016). The literature indicates that these
emotional strains develop when ICs struggle to manage their PwD’s BPSD (as described in
section 2.3.2) and when they lack coping mechanisms (Lloyd et al., 2019; Oliveira et al., 2015).
Harding and Peel (2013) suggested that when a PwD’s BPSD becomes difficult to manage, this
situation brings an enormous amount of stress and confusion to the IC. They also explained that
ICs who are unable to understand what dementia is and tend to take the PwD’s behaviours
personally, putting a strain on their relationship. Band-Winterstein and Avieli (2019) revealed that
psychological burden was often higher in ICs that had a difficult relationship with their PwD. This
often results in guilt and shame, making the IC more likely to develop depression and anxiety
(Oliveira et al., 2019). Furthermore, Sallim et al. (2015) suggested that females have a greater
probability of becoming depressed, anxious and/or stressed while being an IC than males. They
explained this happens because of the embedded household and caregiving tasks, namely,

double-care responsibilities, which men tend not to have.

This brings us to the next element of psychological burden — double-care responsibilities. Double- care
responsibilities (also known as the Sandwich Generation) refers to the experience where an individual
has to deal with caring for two generations at the same time, such as their own children and their
parents (Neal and Hammer, 2009; Brody, 2003). Contributing factors to this situation are a decline in
fertility, delay in marriage and childbearing, the growing ageing population, higher life expectancy, and
the continuous financial support of children 18 or older (Spillman & Pezzin, 2000; Riley, 2005; Sinha,
2013; Parker & Patten, 2013). Calvano (2013) studied the tensions between being an IC and having
double-care responsibilities. She described that ICs who experience this are often psychologically
burdened with mixed feelings about their role since they find it hard to become their PwD’s (in this case
their parent’s) full-time carer. Duxbury et al. (2011) conducted a study of the levels of emotional strain
of ICs who cared for an older adult. They concluded that ICs with double-care responsibilities living
with both their children and dependent parent reported less burden than those who lived without their
children. They explained that ICs who fell under this category reported being helped by their children

with the different duties of their caring role.
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Furthermore, the third element that contributes to psychological burden is grief. In the literature,
two types of grief are outlined, namely anticipatory grief and ambiguous loss (Chan et al., 2013).
The concept of anticipatory grief is often described as a syndrome that occurs because a person
is unconsciously preparing for an imminent life change (Lindemann, 1944). He also described this
preparation as a way of safeguarding oneself from the shock that occurs during or after the news
of the death. Anticipatory grief has also been described as the stages and/or feelings of grief that
a person goes through prior to an actual loss (Sweeting and Gilhooly, 1990). Chan et al. (2020)
stated that having a close relationship with the PwD and feeling confused about one's own identity
are considered the precursors for anticipatory grief. The concept of ambiguous loss refers to the
process in which ICs physically see their PwD but are processing, in parallel, the reality that their
loved one’s cognitive abilities are progressively deteriorating (Boss, 2009). Dupuis (2002)
explained that this is a type of loss that confuses people because it is incomplete and full of
uncertainty for the families affected by it. In the next subsection, there is a description of the

identified physical burdens that are to be considered to be perceived subjectively.

Physical burden

Schulz and Sherwood (2008) explained that physical burden can be attributed to the physical
discomfort that develops as a result of exposing the body to highly demanding activities (for
example, having bruises, cuts, or inflammation). They also described that it can be attributed to
an imbalance of the body’s health in which a person is malnourished, dehydrated, or exhausted,
limiting the body’s capabilities. According to the Alzheimer’s Society (2015), examples of physical
burdens are carrying the PwD around the house, exhaustion while supervising the PwD constantly
to avoid night wandering and self-harm, injuries that the PwD inflicts on the IC, and a fragile
immune system resulting from the high levels of cortisol from the constant stress. Orgeta and
Miranda-Castillo (2014) suggested that another explanation for higher levels of perceived physical
burden is that ICs invest all of their time and money in attending to the needs of the PwD, rather
than their own needs. They also explained that most ICs report having no time or being unable to
meet the available dates and times of medical doctors (when they need medical care). Therefore,

their own health needs are neglected and their physical burden increases.

The next section consists of a description of the different support interventions found within the

literature and how they support ICs in their journey as dementia carers.
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2.3.4 Support interventions

In this section, the researcher examines the different types of support interventions that are known
for dementia caregivers within the literature. The aim of this section is to report the different
support interventions on a country-by-country basis, to highlight the variety of approaches and
research interests that exist. Support interventions are described as the different services that are
provided by healthcare professionals, governmental entities, charities, and/or support groups (for
example, other informal caregivers) that provide help in their trajectory as an informal caregiver
(Cohen et al., 2000). Napoles et al. (2010) implied that the cultural background of an IC directly
affects the way they will experience their caring role. Therefore, knowing that there are variances
within each culture, it is important to distinguish what works for each to develop culturally
appropriate support interventions. This should be of great importance to policymakers and
healthcare professionals in order to provide better solutions to the issues caused by increasing
numbers of dementia cases. Four main categories of support interventions for caregivers were
identified in the literature: education and advice, social support, self - management, and
professional support (Clarkson et al., 2018; Carter et al., 2020). The following subsections will
contain discussions of previous studies carried out in different countries that focused on evaluating
their support interventions. The identified support interventions did not all involve technological

elements.

USA. Easom et al. (2013) explored the impact of education and emotional support intervention
for ICs of PwDs in rural areas in the United States of America. They recruited 85 ICs and
conducted nine face-to-face and three telephone interviews over a six-month period. All
participants answered a demographic questionnaire and a risk appraisal assessment. The data
were analysed using paired t-tests. The aim of the study was to test the impact of GA REACH
(Georgia Resources Enhancing Alzheimer’s Health) — an intervention that has been implemented
successfully around Georgia that focuses on measuring the ICs’ levels of perceived burden,
depression, and overall health. Their findings suggested that GA REACH was positively received
by ICs in the rural region. All participants reported decreased levels of depression and burden

and reported increased health.

Furthermore, Gaugler et al. (2016) aimed to assess if a specific support intervention for spouse
carers of PwDs would decrease the levels of burden for adult child carers. The support
intervention tool used was the New York University Caregiver Intervention (NYUCI). Gaugler et
al. recruited 107 adult child carers of PwD that were tested every eight, 12, and 18 months using
the NYUCI. The data collected were evaluated using a single-blind randomised controlled trial.
Their results revealed that the NYUCI was a useful tool that could potentially be used to evaluate

adult child caregivers of PwDs.

37



The last study was by Pagan-Ortiz et al. (2014), who developed and evaluated an online support
intervention called “Cuidate Cuidador” that aimed to provide bilingual information for ICs of PwDs.
The researchers’ main objective was to educate, enhance the ICs’ self-efficacy, provide social
support, and reduce their caregiver burden. The online intervention was intended to reach the
Spanish-speaking communities, namely Hispanics, that reside in the USA. This study was divided
into two parts: developing a website and assessing the website. The website was created
following a formative evaluation that consisted of 23 ICs focusing on the usability, appeal, and
communication of the tool. These participants were then interviewed using a focus group to
provide feedback on the website. Once the website was improved, the second part of the study
was conducted with participants from three countries: the USA, Mexico, and Puerto Rico. A
sample of 72 Spanish speaking ICs of PwDs who identified with the Hispanic ethnicity were
recruited. These participants were divided into two groups to test the tool: a control group that
followed two sessions or an intervention group that consisted of four sessions. After the ICs’ set
of sessions ended, they completed surveys and patrticipated in a focus group. The qualitative
results from this study suggested that the Hispanic community responded positively to the online
support intervention and would be happy to continue its use. The quantitative results revealed
that participants believed that using this tool could decrease their sense of isolation and increase

their self-efficacy.

These studies revealed that the USA has a tendency to focus on support interventions that
enhance education and emotional support for ICs of PwDs. Two of these interventions were face
to face and one was delivered online. It can be argued that research in the USA focuses on
evaluating existing measuring scales in groups that are considered difficult to reach, such as
people in rural places and Hispanics. Perhaps, this measured approach reflects the new wave of

research that is shifting their focus to under-explored territories.

United Kingdom. Bailey et al. (2017) evaluated the adequacy of pre and post for both types of

interventions: face-to-face Cognitive Stimulation Therapy (CST) sessions for PwDs and the
benefits of support groups for their ICs. CST sessions are cognition-based therapies for PwD that
were designed by experts in the field of psychology after two Cochrane reviews (Spector et al.,
1998a,b). In the reviews, Spector et al. found evidence that 45-minute group sessions, twice a
week , focusing on themes (such as childhood, hobbies, and so on) could reduce depression and

anxiety in PwD.

Bailey et al.’s (2017) analysed a sample of 12 ICs to review if the CST sessions were improving
the quality of life of the PwDs and eight ICs for the support group intervention. For both groups of

ICs, they used one-to-one in-depth interviews and used a mixed methods quasi-experimental
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approach to measure the level of satisfaction and burden in spouses and adult children of a PwD.
Their conclusion was that for the quantitative side of the study, there were no statistical differences
between the pre and post phases of both interventions. However, their qualitative results suggest
that only a few of the ICs felt that their PwD’s quality of life had improved, but all the ICs from the
support group expressed satisfaction with their sessions.

Similarly, Charlesworth et al. (2016) conducted a two-part study that focused on evaluating the
effectiveness of pre and post intervention of reminiscence therapy (namely, professional support)
and one-to-one peer support (social support) for ICs and their PwD. Reminiscence therapy
“‘involves discussing events and experiences from the past” to evoke memories and improve well-
being (Spector et al., 1998b, p.5). For the therapy trial, they recruited 194 ICs and 145 ICs for peer
support. The study adopted a factorial pragmatic randomised trial approach that measured the
guality of life, anxiety, depression, and loneliness from the participants. Their results concluded that

neither reminiscence therapy nor peer support were sufficient to improve ICs’ quality of life.

These two studies reflect how in the UK, professional and social support are the main areas of
research on interventions for ICs of PwDs. Another important observation is that in both studies,
the support interventions were conducted face to face as opposed to online. It can be argued that
the participants from Bailey et al.’s (2017) and Charlesworth et al. (2016) are more resistant to use

web-based tools than to one-to-one interventions.

Netherlands. Boots et al. (2016) developed, implemented, and evaluated a web-based self-
management intervention for ICs. Their online intervention focused on increasing the ICs’ sense of
self-efficacy and goal completions. The researchers recruited 18 ICs and conducted in-depth
interviews and a focus group to examine the opinions and efficiency of the intervention. They found
that participants enjoyed the convenience of using the support intervention at home. However,
participants experienced various problems with the online platform that resulted in negative
feedback about the ease of use. Overall, their results suggested that ICs of PwDs need tailored

support through each stage of dementia.

Dam et al. (2017) conducted a pilot study to evaluate the feasibility of developing an online social
support intervention. The intervention was a web-based platform called Inlife, that allowed
caregivers to browse information and encouraged social support through positive interactions. The
Medical Research Council (MRC) framework was used to develop Inlife. Within this framework, three
forms of data collection were followed: semi-structured interviews with ICs, focus groups with

experts and web designers, and think-aloud tests for ICs. For the study, 25 ICs of PwDs were
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recruited; they, together with the researchers, co-designed the platform and later on, assessed it.
The conclusions of the pilot study were that participants found the interface difficult to use and
therefore, preferred to use it sporadically. The researchers suggested future recommendations that
highlighted the importance of a user-friendly interface.

The reviewed studies shed light into the vanguard movement of online-focused support
interventions in the Netherlands. Both studies aimed to evaluate different types of support
interventions, however, it is important to highlight that in both cases, the feedback hinted at major
flaws in the interface design. This could be interpreted as an opportunity to encourage the research
community to focus their attention on better designs for dementia care. Notwithstanding this, it
can be concluded that from the studies of Boots et al. (2016) and Dam et al. (2017), ICs support
interventions were aiming to increase and create tailored online-based interventions that could fit
into the busy lives of the ICs that participated in those studies. It can be argued that these studies
could further delve into how to create better user interfaces and explore the different technological
needs that ICs under this cultural context need. The following two countries are cases of
interventions from LMIC. These studies used the same trial intervention with the same objectives.

Therefore, they are described concurrently.

Peru and India. Two studies were conducted in two separate LMIC, namely, India (Dias et al., 2008)

and Peru (Guerra et al.,, 2011), with the aim of testing the appropriateness of the support
intervention designed by the 10/66 Dementia Research Group (10/66 DRG) called ‘Helping Carers
to Care’. This project was created by the 10/66 DRG as a response to the findings of 24 studies
that revealed high levels of caregiver burden in ICs of PwDs from various LMIC. The intervention
was specifically developed for ICs of PwDs to be implemented at home. Randomised control trials
were used in both studies, and the researchers separated the participants into two groups: the
participants that received the intervention immediately after recruitment and the participants that
had to wait six months to receive the intervention. Before and after each of the sessions, the
researchers measured the participants’ general health, level of caregiver burden, general distress,
and activities of daily living carried out for the PwD. The data collected from both studies were

analysed with a mixed effects model.

Dias et al. (2008) were a group of researchers that developed ‘Helping Carers to Care’ and tested it
for the first time in India. Their study focused on reducing caregiver burden and improving ICs’
mental health. The researchers recruited a sample of 81 ICs of PwDs, however, only 59 participants
finished the six-month trial and 18 died during the duration of the study. Their study concluded that
ICs’ levels of caregiver burden and distress decreased significantly in both groups as a result of the

intervention.
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Guerra et al. (2011) evaluated the effectiveness of ‘Helpers Carers to Care’ to increase ICs’
education and training on the subject of dementia in Peru. They recruited 130 ICs of PwDs that
agreed to commit to a study length of six months to see the pre and post outcomes of the
intervention. The intervention sessions were distributed over five weeks with a duration of
approximately 30 minutes. The results revealed that there was no significant improvement in the
quality of life or mental health in either of the groups after six months. They further concluded that

more studies are needed to validate their results, and also that larger samples are needed.

These two past studies shed light on the fact that in LMIC, there is a need for support interventions
since there were very few studies found on this topic. It is important to highlight that Dias et al.’s
(2008) study was the first study in an LMIC on this topic. The focus of both studies was on measuring
guantitative scales because they did not know if the same parameters would work for LMIC. The

next support intervention was the only one found for Mexico.

Mexico. Villareal-Reyna et al. (2012) conducted an eight-week study with ICs of PwDs to examine
which support intervention, namely cognitive conduct, laughter, or a mixture of the two, were more
appropriate for Mexican caregivers. The study aimed to explore which type of support intervention
would give ICs better coping skills and decrease their anxiety levels. With a quasi-experimental
design that had a sample of 46 Mexican ICs, they divided them into four groups, three experimental,
and one control group. The control group were given seminars about safety at home. The data
collected were analysed using SPSS to determine which intervention was more effective. Their
results revealed that the most effective intervention was cognitive conduct. They disclosed that the
ICs that participated were only female and concluded that further research would be needed to

evaluate how these interventions would work with men.

The previous study represents the only research attempt that has been conducted in Mexico to test
non-technological support interventions. This study highlights a gap within the literature that proves
the need for more research in LMIC, more specifically in Latin American countries, since figures
suggest that by 2040, the number of dementia cases will increase to 71% (Ferri et al., 2006). This
argument opens the door to future research in LMIC where it would be interesting to also test

gualitative and mixed methods to evaluate support interventions in the future.

This section contained evidence of the different types of support interventions for ICs of PwDs in
six specific countries: the USA, the UK, the Netherlands, Mexico, India, and Peru. These nations
were selected based on the high number of studies found within high-income countries, namely the

USA, the UK, and the Netherlands. For the specific cases of India, Peru, and Mexico, the selection
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was made because they were the only studies in LMIC in this area of research. The need for studies
in other countries is emphasised by this gap to create an awareness of the need to develop
appropriate support interventions for ICs from LMIC. The aim of the next subsection is to identify the
main areas of interest within ICs of PwDs in LMIC.

2.3.5 Areas of interest within ICs of PwD in LMICs

This subsection has an outline of the identified areas of interest within the ICs of PwDs in LMIC
literature and the intention is to illustrate the different needs and challenges that exist for ICs that
reside in LMIC. The identified areas of interest were: ICs’ awareness of and education in dementia,
identifying predictors of high-risk for informal caregivers’ health and wellbeing, and developing
appropriate support interventions. In the first two subsections, previous studies are presented to
aid the arguments, whilst the last subsection contains a discussion about the two main views on
how support interventions should be developed in LMIC (see section 2.3.4 for the identified support

interventions from LMIC).

Dementia-awareness and education

The World Health Organization (WHO) stated in 2017 as part of their “Global action plan on public
health response to dementia” that culture- and community-specific approaches need to be
developed and implemented in LMIC (WHO, 2017). They argued that this need emerged from the
results of various studies on LMIC that showed how each country interpreted dementia differently.
Thus, having a misconception of the concept of dementia makes ICs from LMIC more likely to

associate dementia with stigma.

According to Fletcher (2020), there are people in LMIC who believe that developing dementia is a
normal part of becoming older. He explained that this lack of awareness prevents people from
getting diagnosed with a type of dementia. The growing numbers of underdiagnosed cases of
dementia in LMIC are having an adverse impact on PwDs’ human rights (access to health services)
and quality of life (WHO, 2017). Dai et al. (2015) conducted a qualitative study that examined
thorough in-depth interviews the perceptions of 46 Chinese ICs about the concept of Alzheimer’s
Disease. Their findings revealed that ICs saw dementia as a normal part of old age and that the
term Alzheimer’s Disease (laonian chidai) has a derogatory connotation related to ageism in the
Chinese population. Similarly, Mushi et al. (2014) explored the socio-cultural beliefs that ICs from
Tanzania had about dementia. They conducted 25 paired interviews with ICs and their PwDs. Their
results echoed Dai et al.’s as Tanzanian ICs saw dementia as a normal part of being older. They
also found that dementia was commonly referred to as the “disease of old people” (ugonjwa wa
uzeeni). However, this was not reported with a negative connotation. Both of these studies

illustrated how different cultures associate dementia with ageing. Johnston et al. (2019) suggested
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that people in LMIC relate dementia to old age because some of the behaviours from PwD, such as
forgetfulness, are also considered normal in healthy older adults.

Another misconception was the belief that PwDs were cursed with the disease, being punished for
a previous life, or had a connection to the spiritual world (Johnston et al., 2019). Mkhonto and
Hanssen (2017) explored the beliefs that dementia is connected to witchcraft in South Africa. In
their qualitative study, they analysed transcripts from interviews from a larger study using a
hermeneutic approach. It was suggested from their findings that this socially constructed idea of
dementia as witchcraft prevented PwDs from obtaining the appropriate help since their ICs felt fear
that their family might be targeted with violence and hate. Willis et al. (2018) examined the
experiences of PwDs in Pakistan. The aim of their qualitative study was to understand stigma and
the role of Islam in dementia. Through their findings, they revealed that people perceived dementia
as a curse from black magic or a sign that the PwD was close to death. This belief makes family
members, just as in the study from Mkhonto and Hanssen, delay diagnosis and create a stigma

around the illness.

In this section, there was an outline of the common misconceptions around dementia that exist in
LMIC. It was stated that the prevalence of stigma around the concept of dementia prevents the
people affected by it from obtaining proper care. The identified misconceptions were the belief
that dementia is a normal part of ageing and that being affected with dementia has a spiritual or
divine explanation. It is clear that addressing this issue is critical for the future of LMIC. If
governments and healthcare systems ignore dementia awareness and discredit the need for
people to be educated about dementia, more PwDs will be at danger of being denied proper care
and ICs will continue to be at risk of experiencing caregiver burden. Thus, empirical research that
investigates cultural contexts and their complexities in LMIC should be prioritised. The next
section comprises a discussion of the need to identify the predictors of high risk for ICs’ health

and overall wellbeing.

Predictors of high-risk for ICs health and well-being in LMICs

It has been well documented that dementia care is a challenging experience (Wang et al., 2014).
In LMIC, support interventions, formal care for PwDs, appropriate dementia screening tools, and
prevention plans are lacking (Thrush and Hyder, 2014; Ferri and Jacob, 2017). As a consequence,
family members are being forced to adopt the role of ICs and sacrifice many areas of their life,
including their own mental and physical wellbeing, to care for their PwD. Ferri et al. (2011) stated
that paucity of research has forced LMIC to adopt inappropriate interventions and for researchers

to assume that the challenges faced in LMIC are the same as high-income countries (HICs). It has
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been suggested by Gitilin et al. (2015) that being an IC of a PwD in a HIC can elevate the risks of
caregiver burden, suicidal thoughts, and health deterioration. Notwithstanding this, the predictors
of high risk for ICs’ health and wellbeing in LMIC are currently not being studied sufficiently. Only
two studies were identified that highlighted the predictors in LMIC.

Wang et al. (2014) conducted a study in China to examine the factors that had a detrimental
impact on the dementia informal caregivers’ overall wellbeing. As part of their qualitative study,
they interviewed 23 informal caregivers of PwDs and analysed their transcripts with a double
hermeneutic approach. Their findings were that Chinese ICs felt endangered by the BPSD of their
PwDs. Their participants also reported high levels of caregiver burden that derived from the limited

support of family members and the lack of useful support interventions.

Tapia Mufioz et al. (2019) studied the predictors of unmet needs of PwDs and the wellbeing of
their carers in Chile. In their paper, they stated this was the first study in Latin America assessing
the needs of PwDs and the wellbeing of their carers. They conducted a cross-sectional study in
which they interviewed and administered a single questionnaire to 166 PwDs and their caregivers
separately. A statistical analysis was carried out to determine the PwDs’ unmet needs and the
high-risk predictors of ICs’ health. Their results indicated that adult child ICs experienced higher
levels of anxiety and depression. It was stated that the elevated results of the adult child ICs were
a response to the overwhelming challenges of their double-care responsibilities (as described in

section 2.3.3). The unmet needs of PwDs were identified as being company and leisure activities.

The previous two studies indicated the high-risk predictors of ICs’ health. The paucity of studies
should be indicative of the imminent need for identifying the effects that dementia caregiving has
in LMIC. The fact that the predictors in China and Chile were the only ones identified should be
sufficient evidence to: 1) emphasise the need for more research; and 2) point out that these two
cultures had very different results. In other words, just because countries are categorised as LMIC
does not mean that solutions from another LMIC will work. Research could inform best practice
and policy about predictors of high risks to design better interventions, increase dementia
screening, and reduce the progression of dementia. Perhaps a starting point to identify LMICs
high-risk predictors of ICs’ health, could be to analyse previous studies (e.g., Hinton et al., 2019;
Zhao et al., 2019; del-Pino-Casado et al., 2019) that have been conducted in HICs to see which

elements could be replicable and evaluate if their results extend to LMICs.
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Development of support interventions

According to Marquez-Gonzélez et al. (2020), there are two general views in the literature
regarding support interventions for ICs in LMIC. It is important to highlight that neither of these views
are IT-driven or based. On the one hand, there are researchers that argue that successful support
interventions from HICs should be protocolised and replicated in LMIC. Section 2.3.4 contained
the few examples of studies following this approach (Villareal- Reyna et al., 2012; Guerra et al.,
2011; Dias et al., 2008). On the other hand, there are researchers that suggest tailored person-
centred interventions will be key to improving the ICs’ quality of life. Their paper focused on
endorsing the latter and it expanded on how tailored interventions have the potential to address
the complexities of caregiver burden. For instance, their work references studies (Andrews &
Williams, 2014; Johansson et al., 2012) in which researchers have reported a positive response
from ICs. However, those two papers concentrate on ICs from HICs. Fletcher (2020) argues that
this is one of the main issues around the discourse on support interventions for LMIC since only
few studies, regardless of which view they adhere to or evaluate, have been conducted in HICs.
Therefore, he suggested that research should focus instead on firstly discerning the main
differences between carers from HICs and LMIC to identify the characteristics that could inform

which approach would work best.

In section 2.3.1, it was stated that culture influences ICs’ views and experiences in multiple ways.
The argument stemmed from the impact that ethnic backgrounds have on culture. This view is
highly relevant to the subject of support interventions in LMIC since it is important to assess and
understand the differences that exist between each country’s own ethnic groups (for example,
Latinos, white, black, and so forth). This means that an IC’s ethnicity informs their role and,
therefore, attention should be given to understanding their lived experiences within a particular

context to comprehend the intricacies and complexities of their care.

Farina et al. (2020) provided an important point for this discourse. They explained that studying
specific characteristics from subgroups is essential, since many LMIC provide another level of
complexity with the variety of indigenous groups that live there. To put this into perspective, they
provided the example of Latin America and their 45 million indigenous people divided into many
groups (for example, Mayan, Tolteca, Teotihuacan, and so on). Farina et al. stated that indigenous
groups have specific perceptions of dementia and in addition, their cultural values are not
compatible with those from other Latin American countries (for example, familism, marianism, and
so on.). Thus, their views are consistent with Marquez-Gonzalez et al. (2020) in that LMIC have a

need for tailored support interventions.
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This subsection highlighted the two main views within the literature on support interventions for
ICs from LMIC; namely, protocolised and tailored interventions. Since there are only a few studies
to sustain either view, the need to carry out further research in this area is encouraged. For the
case of tailored interventions, it was also emphasised that this type of approach would provide
researchers with a way to develop support interventions for ethnic and/or indigenous groups. In
this way, governments and healthcare systems could potentially increase their awareness from

such vulnerable groups.

2.3.6 Summary of The ICs of PwD

To summarise the main findings from this part of the literature review, ICs have a very important
role in dementia care, their role is multidimensional, they have an important influence on the PwD
and their culture impacts their role and experience section (Section 2.3.1). Three challenges of
dementia caregiving at home were identified in Section 2.3.2: 1) home adaptations and domestic
environment, 2) managing BPSD and 3) dealing with ambivalent feelings. There are different types
of caregiver burden and these have implications for the caring experiences, these were discussed
in Section 2.3.3. Previous studies have discussed the existing support interventions for ICs of PwD
in different countries (as discussed in Section 2.3.4). There are a number of areas of interest in
the literature of ICs of PwD in LMICs: dementia awareness, predictors of high-risk for ICs health
and developing appropriate support intervention, which were discussed in section

2.3.5. The following section reviews the literature of assistive technologies (ATs) in dementia care

research.
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2.4 Assistive Technologies and dementia care

The aim of this section is for the researcher to present the different types of ATs and how they
are used in dementia research.This exploration is divided into three main areas: section 2.4.1
briefly revisits the concept of ATs (as described in section 1.2.6) to highlight the differences
between this term (AT) and intelligent assistive technologies (IAT). Section 2.4.2 consists of a
discussion of the potential applications of ATs for dementia care. Section 2.4.3 progresses into a
discussion of previous studies on ATs for dementia in LMIC. Finally, section 2.4.4 contains an
examination of the different ethical considerations that have been raised by different experts in
ATs for dementia research. For this section, the views of different authors were considered and
explained (for a thorough description of how the literature review was conducted, see section 2.1).
The work of lenca et al.’s (2017) was however seen to have particular resonance with this

investigation, therefore specific emphasis was placed on that study in what follows.

2.4.1 The difference between ATs and IATs

Blackman et al. (2016, p. 3) defined ATs as “an umbrella term referring to specialized technology
used by people to adapt how specific tasks are performed”. Similarly, lenca et al. (2017) stated
that ATs are devices or systems that allow people with a specific disability to decrease
dependency. These descriptions indicate that ATs enable people to live a more independent life
and are supported by the AT to carry out day-to-day activities. In section 1.2.6, it was stated that
ATs can be classified as low-tech and high-tech interventions (Bryant & Bryant, 2003). Low-tech
interventions are devices that are non-electronic aids, such as a walking cane, whilst high-tech
devices are automated and/or computerised, like hearing aids. ATs have the potential to support
or complement physical (i.e., prevention of wandering, medicine management, fall prevention)
and cognitive (i.e., orient, remind, communicate and alert) deficits of PwD (Jotterand et al., 2019).
Two of the most common goals of these devices are to ensure the safety and security of the PwD
(Gibson, 2019). ATs have the potential to maintain or increase the PwD independence and
autonomy at home, since the devices can help to reduce the need to be in close proximity at all
times to the PwD (Sriram et al., 2020). It has been suggested that the benefits of ATs extend to
their caregivers because by, increasing the PwD security and safety at home, the caregivers’
responsibilities are considerably reduced, thereby alleviating their stress and delaying

institutionalisation (Beaudoin et al., 2020).

Intelligent assistive technology (IAT) is a specialised tool that connects an AT to a device with
computation capabilities that connects through a network (Wangmo, 2019). lenca et al. (2017)
stated that IATs can potentially be used for dementia care because these types of technologies

cover a wide range of applications. These applications will be described in the next section.
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Furthermore, when an IAT progresses into an integrated environment connected through a
network, the technology then becomes an ambient assisted living (AAL) technology (Peterson et
al., 2012). Blackman et al. (2016) explained that “AAL is rooted in the following: traditional
assistive technologies for people with disabilities; universal design approaches to accessibility,
usability, and acceptability of interactive technologies; and the emerging ambient intelligence (Al)
computing paradigm, which provides intelligent, unobtrusive, and ubiquitous assistance” (p.2). It
has been previously suggested that AAL technologies, just like ATs and IATs, have the potential
to improve ICs’ and PwDs’ quality of life (Peterson et al., 2012; Godwin et al, 2013). However, the
present study only focuses on ATs, since in Mexico, this was the only type of technology used by

ICs of PwDs in their homes.

The similarities are clear since ATs, IATs, and AAL technologies are designed to assist, to a
certain extent, a person with a disability to increase their independence and, as result, their overall
wellbeing. It was stated that the difference between ATs and IATs is that IATs have computation
capabilities that communicate through a network (Wangmo, 2019). As for the differences between
IATs and AAL technologies, the latter focuses on enhancing the safety and comfort of a PwD with
an integrated environment that is connected through a network (Peterson et al., 2012). The next

section consists of a discussion of the different applications of ATs in dementia care.

2.4.2 Application of ATs in dementia care

Following the definition of ATs in the previous section, this discussion focuses on the current uses
of ATs in dementia care. lenca et al. (2017) suggested five different applications for dementia
care: 1) ADL, 2) monitoring 3) physical assistance 4) cognitive assistance and 5) social
interaction. The following subsections will describe each potential application and provide

examples of studies that have been done for dementia care.

Activities of daily life (ADL). In dementia care, ADL are the common, repetitive and basic tasks

that ICs need to assist PwD everyday with (Liu et al., 2007). For example, bathing, toileting, eating,
providing medicine, among other activities. The literature shows that from all the possible ADL,
only the ones with specific instructions, like taking medication at a specific time, could be managed
through technology. It is common to have ATs that through a pre-recorded voice reminds the
patient about taking their medicines (Bosco & Lancioni, 2015). Unfortunately, there are no
technologies that could help in physical tasks like dressing, feeding, and bathing. However, it is
possible to track the amount of times a PwD, in case of living by themselves, repeats an ADLs.
Belley et al. (2014) created a distributed system to quantify the ADLs a PwD does in a day to
recognise behavioural patterns and detect unusual activities. This system consisted of smart
meters and smart analysers that identified the power consumption of appliances around a lab-

based apartment. The appliances that they tested were the kettle, toaster, coffee maker, stereo
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and microwave. Their results suggested that their prototype was successful and could be
potentially used in dementia care to track ADL.

Monitoring. The focus of this category is on monitoring the PwD and reporting emergencies and
accidents with technology around the house (Peterson et al., 2012). An example of this type of
application is Sugihara and Fujinami’s (2011) work with camera systems. In their study, they
installed monitoring cameras in three houses of PwDs that lived with their IC. The aim of the study
was to identify the positive and negative ways in which a monitoring system would affect ICs’
stress levels. Their findings indicated that ICs felt less burdened once they adopted cameras into

their routine since they were able to concentrate on more than one task at a time.

Physical assistance. These ATs are the ones that compensate for the motor and locomotive

deficits in PwD (lenca et al., 2017). Mahoney et al. (2014) designed and developed a system for
in-home use that would physically assist PwDs to dress. The system is called the ‘Development
of a Responsive Emotive Sensing System’ (DRESS). In their study, they tested the audio and
visual prompts from DRESS on healthy subjects and allowed ICs to observe how the system
operated. Their results indicated that ICs accepted the prototype and that further testing was
needed since one specific functionality, namely, trying on trousers, was unsuccessful on all

attempts.

Cognitive assistance. This type of application comprises ATs that enhance cognitive functions for

the PwD, for example, memory aids (lenca et al., 2017). These types of technologies are generally
managed by the IC (e.g., loading photos, videos, games), but used with and by the PwD (Gibson,
2019). This means, that the IC can choose to be next to the PwD while using this technology
and/or allow (while monitoring from afar) the PwD to use the technology alone (e.g., a PwD playing
a game using a tablet). As an example of this, is the mobile app for tablets developed by Yamagata
et al. (2013). They aimed to test the level of engagement and impact the app had on PwDs. Some
of the features from their app included allowing the IC to store and view photographs, videos, and
music, so that the PwD can be cognitively stimulated with memories. The findings of their study
revealed that the majority of PwDs found it difficult to use the tablets and were easily frustrated
when they exited the app by accident. They concluded that better designs and more user-centred

approaches should be considered in future research.

Social interaction: These systems aim to initiate social interaction between the AT and PwD to

decrease the ICs’ burden of repetitive conversations and stimulate the PwD socialisation (lenca
et al,, 2017). An example of this type of application is the touchscreen videophone that was

developed to enable PwD to make calls to their family members and/or primary caregiver (Boman
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et al., 2014a). This AT aimed to facilitate social interactions between PwDs and their carers since
literature suggest that PwD have difficulties handling ordinary telephones and visualising a person
they are not physically observing (Boman et al., 2014b). The system consisted of a touchscreen
monitor, a webcam at the top of the screen and a retro phone handset. Whenever there was an
incoming call, the touchscreen monitor would display the photograph and name of the caller. To
pick up the call, the PwD will only need to pick up the handset and to end it the user would need
to hang up the handset like an ordinary phone. Although this study was only a mock-up, the
findings from Boman et al.’s (2014a) results indicated that the videophone mock-up needed some
functional changes (e.g., being able to disable webcam). Notwithstanding this, the observations
from the study suggested that PwD understood and enjoyed the AT.

All the presented applications and studies provided a glimpse into what could be the future of
technologies for dementia care. However, it is important to highlight that all the referenced
examples are from studies in HICs. Therefore, these applications should first be investigated in
LMIC to assess if the ATs from those regions fit with suggestions from lenca et al. (2017). The
following subsection contains an overview of the different types of ATs devices found in the

dementia care research literature.

2.4.3 Categorising ATs in dementia care

It has been revealed in the current literature that ATs for dementia care are growing exponentially.
To put it into perspective, the number of new potential applications for ATs has tripled in the past
five years (lenca et al., 2018). Therefore, as this area of research keeps growing, it is difficult to
determine which categories to select from the pool of dementia care studies. For the purpose of
this section, a combination of different views will be followed from the authors lenca et al., 2017;
Gibson et al., 2016; Beauregard, 2019. Based on their reviews, the identified categories for the
types of ATs in dementia care for this study were established as distributed systems, mobility,
safety, and support activities. These specific categories were selected as the most appropriate
for this study as they synthesise the systematic reviews from the aforementioned authors. It is
important to clarify that most of the provided examples can fit into more than one category. In
other words, an AT can have more than one potential application (for example, a mobility
technology that also aims to support activities). Therefore, it seems appropriate to simplify the
understanding of the following categorisations by arranging them into two taxonomies, namely
enhancing independent living and improved life balance. The aim for naming taxonomies is just
to help the reader understand the purpose of the selected categories at a higher level (e.g., how
they relate to the IC and PwD and/or how they help them), since these were selected from a pool

of authors. The first taxonomy is called enhancing independent living which contains the
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categories of distributed systems and mobility. The second taxonomy, namely improved life
balance, encompasses the catergories of safety and support activites. The following subsections
will contain descriptions of each type of category and will provide examples to aid the discussion,
including the rationale behind each taxonomy. For the purposes of this review, studies that used
ATs, IATs, and AAL technologies were included.

Distributed systems: According to lenca et al. (2017, p. 1304), “a distributing system is defined as a

system composed of several sensing and processing sub-systems, which communicate through a
computer network”. In other words, these are the systems that share information to the other parts
connected within the system network. An example for this type of AT is a passive sensor. Passive
sensors are devices that do not emit signals but instead, only acquire signals, e.g. automatic faucets
and toilet flushers (Golding and Lesh., 2001). Moreover, these type of technologies were arranged
in the taxonomy of enhancing independent living because distributing systems assist ICs by
informing them about any irregular behaviour or by automatically triggering an activity of daily life
for the PwD that will aid the IC in their caring role (e.g., automatic blinds and smart vaccum

cleaners).

Stavropoulos et al. (2014) developed a semantic web technology called DemaWare (now
DemaWare?2). This system places different sensors around the house and appliances of a PwD,
to retrieve relevantinformation (e.g., sleeping patterns and physical activity), making it completely
unobtrusive. Collected information is interpreted by the system, providing accurate information,
like the location and actions of the patient, to caregivers in text messages. For example, the
system could track if the patient ate all three meals by recording how many times the refrigerator
has been opened. The second version, DemaWare2, included a unifying web service that
interprets in real-time the videos and audios captured by cameras of the PwD’s sleep, physical
activities, and daily tasks (Stavropoulos et al.,2017). In both versions of the system, the PwD is
aware of the home setup (i.e., cameras and sensors), however, the PwD never interacts with the
system. Stavropoulos et al. (2017) evaluated in a lab and home environment the effectiveness of
activity recognition by analysing the anonymised video, audio and sensor recordings using a True
Positive Rate (TPR) and Positive Predictive Value (PPV) measure, that focus in eliciting the recall
and precision to evaluate the performance of the data. The results from their study hinted at a
high percentage of recall and precision made by the system in the lab environment. Perhaps, a
reason for this is that real life scenarios are not sequential and more prone to interruptions that a
lab-based environment. Notwithstanding this, they recommend further testing in real homes since

the most of their conclusions were from the lab-based environment results.
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Haritou et al. (2012) formed the project ALADDIN which stands for ‘A technology pLatform for the
Assisted living of Dementia elderly Individuals and their carers’. This project consisted of a web-
based platform that allowed PwDs to answer questionnaires about their health, ICs to remotely
monitor their PwDs, medical professionals to assess the PwDs’ cognitive state, and external
services to provide cognitive games and social networking. ALADDIN was developed as a response
to the lack of simple and user friendly systems to manage dementia. The main objective of
ALADDIN is to provide dementia caregivers with a way to manage the symptoms of the PwD safely
in their home environment (Haritou et al., 2012). The platform helps all end-users to assess risk
and support decisions about the PwD. For example, a PwD physiological information could be
retrieved by medical professionals to assess the progression of their dementia. ALADDIN is being
tested in three countries by more than 30 end-users. Future work is needed to evaluate the
effectiveness of this tool in a real-life scenario since it has just been tested in a lab-based

environment.

Mobility aids: As mentioned in section 2.3.2, mobility is an important part of dementia caregiving
since reducing mobility and enhancing sedentarism in a PwD could potentially increase the
progression of their dementia (The Alzheimer’s Society, 2015). The previous argument is not trying
to generalise that all PwD have a mobility impediment, but rather to emphasise that as the disease
progresses their physical and cognitive health eventually declines. Some PwD might be impeded
in their mobility more than others in different capacities (e.g., pain while walking, unable to move
one arm and so forth) and in different stages of the disease too (Alzheimer’'s Society, 2017).
Moreover, this category encompasses all ATs that facilitate the mobility of the PwD (lenca et al.,
2017). The help provided to the PwD facing mobility issues can be by independently using the AT
by themselves or with the help of their primary caregiver (Alzheimer's Society, 2015). Some
examples of ATs within this category are powered wheelchairs, scooters, assistive stair technology,
and exoskeletons (Beauregard, 2019). This category belongs to the taxonomy of enhanced
independent living since it aims to increase the PwD independence, which as a result reduces the

caregivers’ participation in physical burdensome tasks (e.g., carrying the PwD).

How et al. (2013) created an add-on for powered wheelchairs — the Intelligent Wheelchair System
(IWS). The aim of this AT was to reduce and prevent wheelchairs hitting obstacles (such as rocks)
and unstable surfaces with the help of motion sensors and navigation assistance. They divided their
study into two parts, where they tested different environmental conditions and carried out user trials
with older adults with cognitive impairments. For their study, How et al. (2013) recruited from a long-
term nursing home older adults who were 60+ years of age and scored 11-26/30 in a Mini-Mental

State Exam (a screening test to establish the level of cognitive impairment) that was performed by
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specialised nurses inside the nursing home. The results from their first experiment revealed that
IWS was safe and accurate for use in institutional settings since in all the tested categories IWS
performed successfully. For their second experiment, their findings indicated that IWS was superior
compared to previous wheelchair systems. Therefore, they concluded that IWS was a safe option
for PwDs to increase their mobility.

Hsieh et al. (2016) developed an AT called i-Go to aid the mobility of PwDs living at their own home
or with other family members. The design was a robot walking assistant that aimed to prevent any
type of collisions using laser sensors and control modules. The mobility robot was developed to
provide motion assistance for PwD to increase their safety and independence indoors and outdoors.
The AT looks like an electric scooter, contains force-sensing grips and laser sensors that are
configured to transport a PwD safely. The technology was programmed to detect and avoid moving
and static obstacles. The three strategies to avoid collisions were: guiding, waiting, and steering. In
theory, the PwD can direct the technology, however, if a sensor detects a hazardous situation (e.g.,
a moving obstacle) the i-Go will automatically reroute the PwD to the desired final destination.
Although all the experiments that were conducted for this study were successful, they were all
conducted in a controlled lab environment. Therefore, they concluded that more testing in different

environments with real end-users should be carried out in the future to evaluate its efficacy.

Safety: This category focuses on preventing and reporting emergencies and accidents with the aid
of ATs around the house. Monitoring systems are also considered part of this category because by
monitoring a PwD, the IC can prevent an accident. Some examples of this technology type are fire
detectors, pillow alerts, surveillance, motion sensors, emergency buttons, and GPS (Wolverson et
al., 2019). This category belongs to the taxonomy of improved life balance because increasing the
PwD home safety, decreases their caregivers burden providing them with more control in their

caring role and life (Alzheimer’s Society, 2015).

The SWEET-HOME project focuses on detecting and preventing dangerous situations around the

house through the interconnection of smart appliances and sensors (Portet et al., 2013). This system

has voice and touch recognition. Data from end users is collected via a set of microphones, speakers

and sensors that are incorporated to the smart home environment. The data is then analysed and

extracted in real time using specialised algorithms to identify any potential hazardous situations (e.g.,

the system checks oven is off at night, lights are on, and so forth). In an emergency, it triggers an

automated voice to immediately assist the patient, whilst also reporting the incident to the appropriate

emergency services.



Cavallo et al. (2015) developed a smart home network based on ZigBee wireless technology as part
of the Alzheimer’s Project in Italy, of which the aim was to ensure PwD’s safety and comfort in their
own homes. The system was developed out of the need for caregivers to provide care from a distance
and to allow a PwD to live as independently as possible in their own home. Cavallo et al. (2015) stated
the IC as the stakeholder that controls the system, whilst the PwD is just being monitored by different
sensor around their home. The system possessed 45 different features including, but not limited to,
recognising when the patient woke up or wanders at night and controlling access to cabinets with
automatic locks. Examples of the smart components around the home are: a bed mattress and chair
cushion with embedded sensors to detect presence and activity from PwD, door sensors that triggered
an alert when they were opened and a portable GPS that was worn by the participant to localise their
physical position (Cavallo et al., 2015). The data from the smart environment was directly collected by
the multiple sensors and aimed to recognise the participant’s behaviours and hazardous situations.
This system is nonintrusive and notifies the caregivers in real-time about the patient’s status. The
results from Cavallo et al. (2015) suggested that the ICs were hesitant about the AT since they were
unfamiliar with the system and its components. Changes on the user interface were part of the main

feedback to the development team.

Yilmaz (2019) developed and implemented a context aware safety system for PwDs called iCarus.
This non-commercial system monitors the PwD through sensors to manage their wandering
behaviours. The system collects data from different strategically placed sensors (e.qg., doors, bed, and
so forth) around the PwD home, a smart watch and a smartphone used by the PwD. The output
information is displayed to the IC directly on their mobile or computer, as long as they have access to
the internet. iCarus notifies the IC (and if preferred emergency services) if the PwD moves outside a
set parameter and warns the patient to return to their home by supporting audio navigation for the
PwD. This system, unlike others, is novel in that ICs can create their own rules, through a user-friendly
interface, to define new safe and harmful zones that can be established in the system. iCarus also
has the capability of detecting the temperature in a room. This feature can also be programmed to the
ICs’ needs, for example, if the room where the PwD is over 25 degrees Celsius, a text message is
sent to the IC so that they can take action. Yilmaz conducted a pilot study to evaluate the accuracy of
the developed system within a controlled environment (i.e., a lab). The participants (not PwD and
their carer) answered surveys about the novelty and use of iCarus. Overall, all participants were
satisfied with the functionalities, however, some of them reported problems with their mobile

connection. Further work is needed with real PwDs and ICs to evaluate its accuracy.
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Support activities: ATs that fall into this category are those that allow the IC to train for caregiving

related tasks and/or scenarios, and receive psychological support with technology (Gibson et al.,
2016). According to O’Connor et al. (2014), online support groups, 3D virtual environments and
virtual reality technologies have the potential to provide ICs with tools to keep a balance during their
caregiving joumey. This category belongs to the taxonomy of improved life balance because this type
of technology allows the IC to care for their own wellbeing by receiving support, hence improving
their life. For instance, O’Connor et al. (2014) conducted a pilot study to assess the feasibility of a
3D virtual online support group for ICs of PwD. The main aim of their investigation was to asses if
the virtual environment reduced the ICs loneliness, depression and stress. O’Connor et al.’s (2014)
solution consisted of a 3D virtual environment, featuring a cosy log cabin, where participants were
free to explore and meet other carers in real time. In order to join the virtual environment participants
were asked to create their own avatar to maintain anonymity and to allow them to feel less
pressured about the presence of one-to-one video interactions with other carers. O’Connor et al.’s
(2014) study consisted of testing the virtual environment in a period of 8 weeks with recruited ICs
of PwD. During the online sessions, the participants were given a support intervention guided by a
professional psychologist and were asked to complete a survey about their experience and a post-
intervention survey (including UCLA Loneliness Scale, Geriatric Depression Scale, the Zarit Burden
Interview and the Perceived Stress Scale). The results from their study suggested that ICs of PwD
enjoyed the 3D virtual environment and showed a decreased in their levels of stress, depression

and loneliness.

Fredericks and Kerns (2019) developed CARETAKVR, a virtual reality (VR) application that aims

train and expose ICs of PwD on different day to day scenarios and tasks that they might face duri

to

ng

their caregiving experience (e.g., helping during a PwD fall, turning off the stove, and so forth).

CARETAKVR was only developed as a proof of concept since there is not enough information that

supports VR as a reliable tool for ICs. Therefore, Fredericks and Kerns (2019) work only provides a

general description of the innovative AT which they state needs an improved gamifying environment,

trained neural networks and the incorporation of simulated smart devices to improve the overall

experience of users.

All the aforementioned categorisations and examples provide an insight into the realm of
possibilities that for ATs aiding with dementia with. Just as was stated in section 2.4.2, these studies
represent the views and developments made in HICs. Further research should focus on the validity
that these categories have in LMIC or if their circumstances reveal a new set of usages. The next

section will discuss the different ethical issues that are raised in the use of ATs for dementia support.
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2.4.4 Ethical Considerations for ATs

This section contains an introduction of the current literature in ethical design and use of ATs, which
is followed by a discussion of the harms that surveillance technologies pose to users since this was
the most used AT by ICs in this study. Ethical considerations are a key element of any work that
involves PwDs. Beauchamp’s and Childress’s (1991) ethical guidelines are often used as a guide
for dementia research. These are beneficence, non- maleficence, autonomy, and justice.
Beneficence refers to how a researcher should always strive to benefit or contribute to the PwD in a
positive way. Non-maleficence emphasises the importance of never harming the PwD. Autonomy
means that the researcher should always respect the PwD’s or any participant’s privacy,
independence, and freedom of choice. Finally, justice refers to the responsibility of treating all PwDs
fairly and equally.

Moreover, when technology is for and used by vulnerable people (in this case PwDs), ethical
considerations about the design and development need to always be taken into account (lenca et al.,
2018). According to Stahl (2012) there are several specific conditions that need to be met when doing
research and innovation in information systems in a responsible manner. The following list taken from
Stahl (2012, p.209) condenses the ways in which responsible research and innovation (RRI) can be

deployed in an ethical manner:

o “Develop legal or other regulatory systems that incentivise researchers, industry and
organisations to engage with normative questions.

e Support mechanisms that will allow individuals and organisations who deal with this sort of
guestion to find out about current norms and regulations, as well as good practice and
successful solutions.

¢ Incorporate viewpoints and positions of a broad range of stakeholders.

¢ Recognition that responsible ways of addressing ethical issues are in the interest of the
researchers and organisations who realise innovation.

e Development of reflective processes within research, so that norms, their context and

application can be understood, predicted and influenced.”

Boger et al. (2019, p. 63) suggested the following points for ethical designs and uses of ATs for PwDs.
It is important to note that these principles apply to technologies that were meant to be used and for
both, the PwD and/or the IC. In other words, technologies that aim to assist the PwD for independent

living and technologies that aim to increase the IC wellbeing should adhere to the following principles.
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Respect autonomy and independence: This principle refers to the designers and developers making

sure that the needs of the PwD are being considered for the technology. Designers and developers
should also allow any of the stakeholders involved, namely PwDs, carers, family members, and so
forth, to withdraw from the project at any point.

Decision-making and informed consent must be accessible to everyone: Designers and developers

must gain informed consent from the PwD and their family members. If the PwD is not able to

consent, then their carer should be well informed to make a conscious choice.

Uphold wellbeing: This means that the PwD’s safety should be prioritised during all phases. In

addition, the technology cannot and should not aim to replace full human contact or caring duties.

Periodically revisit decisions: The designers and developers should carry out their work in an

iterative manner. This means that they should make sure that their artefacts fit the end-users’
needs, and if not, they should be open to change since agreement is paramount.

The second part of this ethical review concentrates on discussing surveillance technologies.
Surveillance technologies are defined as “any computing technology that allows one party to monitor the
behaviour of another to modify behaviour in a specific way” (Jespersen et al., 2007, p. 113). According to
Elger (2019), ATs with surveillance capabilities interfere with an individual’s privacy. She argues that,
at first glance, it could appear like interfering with a person’s privacy poses no harm since it does
not inflict physical harm. However, this should be taken seriously. For example, Astell (2006) argues
that surveillance, in particular ATs that have the capacity to correct or guide a PwD, might seem to
be dehumanising because the exerted control appears to ‘train’ or ‘tell off a PwD. She suggests
that a more considerate way to tackle these views is by validating the PwD and their carer’'s needs
and concerns about the technology. This means that the AT should prevent any confusion to both
parties and avoid the feelings of infantilisation. Hughes (2008) offers another interesting perspective
to the discussion. He points out that if surveillance is going to be implemented, all involved parties
should consent to this and establish boundaries (for example, not having cameras inside the toilet).
Otherwise, this would violate a person’s independence and right to privacy that could potentially be
illegal in different countries. However this depends on whether the PwD has the mental capacity to
do so, or if they have family members or a caregiver who can give consent on their behalf (Berridge
et al., 2019).

As a contrast, covert surveillance refers to “any surveillance that is carried out in a manner
calculated to ensure that persons subject to the surveillance are unaware that it is, or may be, taking
place” (Sheldon, 2011, p.197). Within the literature, the topic of covert surveillance is typically

viewed as a variation or subset of surveillance technology studies since it is considered more of an
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attribute of surveillance technology describing its discreetness among patients (Kubiak et al., 2019).
In the case of surveillance systems that are intrusive (for example, bracelets and GPS), it has been
argued that it makes PwDs feel restrained and/or stigmatised (Niemeijer et al., 2015; Astell, 2006).
Ironically, it has been revealed in previous studies that one of the reasons that surveillance
technologies are used is because carers want to prevent the need to physically restrain (for
example, using sedatives, safety belts, and bed rails) their PwD (Evans et al., 2002; te Boekhorst et
al., 2013; Niemeijer et al., 2011). Zwijsen et al. (2012) suggested that using wearable sensors
allows carers to prevent their PwD wandering outside of certain perimeters, and reduces the need to
constantly check on them. However, it has been reported that PwDs who are still able to consent
perceive wearables as stigmatising (Astell, 2006). This feeling of stigma predominantly exists in
cultural contexts where tagging is associated with criminals or animals (Lodha and De Sousa,
2019). Notwithstanding this, in dementia care, using electronic tagging and/or wearable devices is
preferable to methods of physical restraint (Bail, 2003; Miskelly, 2004).

Another criticism of the use of surveillance systems for PwDs is the idea that the ATs are being
perceived as a substitution of care (Beauregard, 2019; lenca et al., 2018; Mahoney, 2019).
Mahoney (2019) argues that since dementia is ambiguous and diverse, it is impossible to create a
universal dementia profile that designers and developers could use to base their technologies on.
As a consequence, dementia care needs to be tailored to the PwD’s specific needs (Kenner, 2002).
It has been argued that carers who aspire to use AT as a substitute for care need to learn more
about the syndrome because PwDs need regular communication, mobility outside their home,
cognitive stimulation, and to engage in leisure activities (Beauregard, 2019). All of these activities
cannot be substituted with technology. lenca et al. (2018) argues that independence and
independent living should not be confused by designers and developers since evidence suggests an
increase in technologies for in-home independent living. They state that although the intentions of
independent living are noble since many governments and families are looking to reduce the need
for institutionalisation, independence can increase the risk of isolation for the PwD. The “big brother”
(passive monitoring through a camera) approach might lead to deterioration of the PwD’s mental
wellbeing because they need human interaction (Percival and Hanson, 2006). Therefore, it is
considered good practice to define the goals of the AT and its capabilities around the PwD’s needs
when creating a new technology (lencaetal., 2018). It has also been suggested that a way to prevent
an insensitive AT is by urging designers and developers to understand the personal, social, and
material contexts of the place where it will be implemented (Gibson, 2019). Finally, it is of great
importance to consider the needs of PwD when designing surveillance technologies. Vermeer et
al. (2019) suggested that future work is still needed to establish effective use of surveillance
technology in dementia care because there are no studies that cross analyse the needs of the two

stakeholders of this interaction, namely caregivers and PwD.
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2.4.5 Summary of ATs and dementia care

This part of the literature review discussed the concept of AT and how it relates to other different
known dementia technologies, such as IATs and AAL technologies (section 2.4.1). Five different
types of applications for AT in dementia care were identified in Section 2.4.2: 1) ADL, 2) monitoring
3) physical assistance 4) cognitive assistance and 5) social interaction. In section 2.4.3, five
categories for ATs in dementia care were selected from the views from various authors. The
categories were established as: distributed systems, mobility, safety and leisure activities.
Examples were provided from previous studies; however, it was stated that all were from HICs.
There are a number of ethical issues around the use of ATs for PwD that were discussed in section

2.4.4. The following section reviews the literature on the current studies on ATs for dementia care.

2.5 Concepts related to human-technology relationships relevant to the caregiving

experience

The aim of this section is to provide an introduction and context about the narrow area of research
called experiential computing, in which everyday human experiences and technology intersect. It also
will provide an explanation of the impact and the role that technology mediation plays in human
experiences and the role of technologies in caregiving. This section is divided into four main parts:
section 2.5.1 will define how the concept of experience, lived experiences and sensemaking are being
used for the purpose of this thesis. Section 2.5.2 introduces the concept of technology adoption and
technology appropriation. By understanding these concepts, it will help bridge the gap of the before,
during and after experiences of the ICs of PwD who used ATs for their caring role. Section 2.5.3
introduces the reader to what is understood as human experiences with technology, the concept of
technology mediation and what is postphenomenology within this context using two frameworks under

this stream of thought.

2.5.1 Experience, lived experiences and sensemaking

The concept of experience is complex since it can, generally, be explained in three ways. The first
view of experience, refers to an occurrence and/or situation that involves a particular person at a
particular time (Gupta, 2006). For example, when someone tells you about their holiday. During that
instance, the person is recalling their experience that occurred in a particular time. The second view
refers to experience as a memorable moment. These are the types of experiences that are imprinted
in someone’s mind and become significant to a person (Smith et al., 2009). An example of a positive
experience would be the birth of a child and a negative can be exemplified as the death of a loved

one. Finally, the third view refers to experience as a reflective process in which an individual tries to
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master something in their environment by engaging in the same activity numerous times until mastered
(Dewey, 1938). For example, in order to become an athlete, a person needs to learn the technicalities
of the sport and practice through repetitions in order to become an experienced athlete.

Furthermore, Gallagher (2012) suggested that the concept of experience can be interpreted using the
philosophical lens of phenomenology (pertinent to this thesis). The fundamental principle of the
philosophy of phenomenology is the “careful examination of human experience” focusing on
illuminating the meaning behind those experiences (Smith et al., 2009, p.12). In this branch of
philosophy, there are two main ways to approach the concept of experience. The first view derived
from philosopher Merleau-Ponty’s (1962) description of the self and its relationship to the world. One
of the major contributions of this body of work is the idea of an embodied experience (Bengtsson,
2013). Merleau-Ponty (1962) describes this notion by suggesting that people have a uniquely situated
perspective on the world, he explained: “the body no longer conceived as an object in the world, but
as our means of communication with it” (p.106). This means that, a person’s perspective (i.e.,
subjective experience) and their own embodied position (i.e., physical body) perceive together as one
entity as they relate to the world. For example, a person attending a graduation ceremony as a viewer
would have a different perspective than the person who is the graduate. They are both in the same
room, experiencing the same ceremony, however, each one is perceiving the world differently since,
in each person, their bodily senses and physical bodies are reacting differently. In the case of the
attendee, the person will be experiencing the ceremony from a seated position. This physical position
provides them with a visual amplitude of the stage and undivided attention of the graduands who are
most likely seated in front of him/her. To add a layer of complexity to the experience, this attendee
might be the parent of a graduate which will enhance the significance of the event. Moreover, in the
case of the graduate, their experience will be completely different since other subjective factors, like
walking on the stage, knowing when and how to reach for a hand shake, and so forth. Both individuals
experienced the ceremony at the same time and place, but with a different perspective. For a fuller
explanation of the concept of embodiment experience please refer to Merleau-Ponty’ Phenomenology
of Perception (1962).

The second view originated from philosopher Heidegger (1962) who suggested that the idea of
experience was bound to existentialism (e.g., questioning the meaning of life, death and truth). He
introduced the expression of Dasein (translates to ‘there-being’), that in essence, means ‘being in the
world’ or more colloquially ‘existence’ (Smith et al., 2009). In his words, “Dasein is essentially being-
with... Even Dasein’s being alone is being with in the world. The other can be missing only in and for
a being with. Being alone is a deficient mode of being with; its very possibility is the proof of this”
(Heidegger, 1962, p. 156-157). This concept means that, in theory, human beings are always

experiencing Dasein because the notion of ‘being in the world’, is simply humans interacting with other
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humans and objects. Under this idea, people are always being in somewhere, participating in
something and comporting in a specific way that is a reaction to how they are existing in the world
(Ihde, 1990). For example, if a person studied a culinary degree, this person might define (or refer to)
themselves as a chef and when they are cooking, the activity in itself is defining the person as a chef
in the world in which he/she interacts. The difference in the previous example is that in the first
instance, the person has the objective knowledge to call him or herself a chef, whilst in the second
situation the focal activity, i.e., cooking, makes the claim of being a chef apparent. Hence, this explains
why Heidegger (1962) makes great emphasis on experiences being perceptual and relative to context.

For an exhaustive explanation of Heidegger’s (1962) views please refer to Being and Time.

Moreover, it seems appropriate to state the way the concept of lived experience relates to the previous
interpretations of the concept of experience and how it will be used for the purpose of this thesis.
Given (2008, p.490) explained that lived experiences are “a representation and understanding of a
researcher or research subject’'s human experiences, choices, and options and how those factors
influence one’s perception of knowledge”. This means that when someone is recalling and/or sharing
their lived experiences, the person now shifts their focus on their own self-awareness and previous
life experiences (Chaiklin, 1994). Ellis & Flaherty (1992) argued that when an individual is recalling
their personal experiences, they are in parallel processing all the subjective and obje ctive factors (e.qg.,
race, gender, place of origin and so forth) in their life, including the physical, political and historical
contexts that affected the way they perceived and acted during those experiences. The previous
argument paves the way to the concept of sensemaking and how it will be referred to in this thesis.
Sensemaking refers to an individual’s “insightful and dynamic descriptions of the relationship between
the fore-understanding and the new phenomenon being attended to” (Smith et al., 2009, p.29). For
the present study, understanding the participants' sensemaking (also known as making-sense)
process, will allow us to appreciate the ways in which people interpret their experiences with
technologies and also grasp the reasons for their choices before, during and after adopting the
technology (Zamani et al., 2013). This will provide an insight into how ICs make sense of their day to
day interactions with ATs for their caring role and bridge the gap between what they originally expected
and what actually happened during the experience. This would hence provide a rich understanding of
the meaning of ATs for the ICs from this study. Therefore, for the present work, the researcher will not
critique the participants' lived experiences but instead, focus on elucidating the sensemaking during

their experiences.
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2.5.2 Technological adoption and appropriation

This section aims to introduce the concept of technology adoption and appropriation. When exploring
the ICs lived experiences with ATS, it is important to have at least a high level understanding of how
the participants decided to adopt the technology, what made them accept it and finally how they used
it or appropriated it (McCarthy & Wright, 2004). Therefore, it seems fitting at this stage, to state that
the purpose of this thesis is not to understand user acceptance and adoption of the technologies under
study, but rather to explain through the participants’ accounts their lived experiences with technology.
Notwithstanding this, the researcher decided to include this section to acknowledge the importance of
these concepts as they relate to the study. Therefore, what follows is a brief overview of what these

concepts are and how they relate to this investigation.

The concept of technology adoption refers to “the choices an individual makes to accept or reject a
particular innovation [technology]” (Straub, 2009, p.626). In other words, this means that technology
acceptance is focusing on why people use and/or choose one technology over another. In the same
vein, Zamani et al. (2020, p.1) explained that “the success of an IT artefact resides with the user
identifying a benefit in information technologies (IT) use against the background of personal use
scenarios”. Thus, it makes sense that there is a vast corpus of literature around why users accept
technologies and how they adopt it (Barnett et al., 2015). There are various well established theories
that aim to explain through models, how technology users accept and adopt technologies. Some of
the common questions and discussions within technology adoption theories focus on why people use
technology and/or choose to use a particular technology (Recker, 2013). The researcher
acknowledges that by incorporating theory to research, relevant factors about technology adoption
can be identified and equally provide a foundation and/or emphasis of a person’s sensemaking
process in regards to their acceptance or rejection of a technology (Aggarwal et al., 2015). The
following theory will be mentioned as a way to contextualise and provide a better understanding of the
concept of technology adoption, however, this will not be further discussed in this thesis as the subject

itself is outside the scope of this investigation.

The Technology Acceptance Model (TAM) by Davis (1989) emphasises two main factors as the
underlying influences of a person’s acceptance of technology, namely perceived ease of use and
perceived usefulness. It is important to understand that the theory says very little about the technology
itself, however, what it says a lot about is what people believe or what people perceive a technology
to be (Davis, 1989). In other words, whether technology is actually useful or easy to use is not the
matter of technology but a matter of peoples’ own perceptions that are bound to naturally change.
Therefore, depending on how much experience one has, their age and/or gender, the perceptions
over a particular piece of technology will change, not because the technology is different but because
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people are different. Two limitations were identified for the TAM theory. The first one is that it assumes
people plan their behaviour and that they are rational in their actions (Rafique et al., 2020). This means
that it assumes that people are actually evaluating the usefulness and ease of use of a technology
when we develop an intention to use it and therefore actually use it. The problem with this is that
people are not entirely rational in their decision making and not entirely rational in their behaviours
either. Hence, not everything that people do is planned or reasoned which the theory does not really
account for. For example, when the first iPhone came out, there were people camping in front of the
Apple store in order to get a hold of that technology. It was clear at that time that not many people had
the chance to actually trial the iPhone prior to that event, which means that most of the people camping
had no idea of the actual usefulness or ease of use of that particular iPhone. It was clear that all of
the people queuing had an intention to actually buy and get one of these iPhones. Therefore, that
thought process cannot be called the reasoned action based on an evaluation of the technology.

A second limitation of the theory is that it does not tell us how to make technology easy to use or
useful (Zaineldeen et al., 2020). In other words, it does not provide any advising guidelines to design
better technologies other than the general idea provided by Davis (1989) of making sure that
technologies are useful and easy to use. It can be argued that most developed technologies initially
aim for those two premises, however it is a reality that not all technologies are actually universally

useful or easy to use.

Moreover, according to Mendoza et al. (2010, p.5), technology appropriation is “the way that users
evaluate and adopt, adapt and integrate a technology into their everyday practices”. In other words,
this means that appropriation occurs when a person (or end-user) accepts a technology by adapting
it and/or modifying it, to meet their own needs. Zamani et al. (2020) suggested that appropriation is a
prerequisite for end-users to continuously use their technologies since they have adapted and
incorporated them into their personal lives and routines. The literature suggests that appropriation has
at least three main variations, namely improvisations, workarounds and adaptations being the last
two, the ones with a vast corpus of research (Zamani et al., 2020). Improvisations are the type of
appropriation where the end user is considered innovative and/or intuitive since they have to use
whatever is available to them in order to make the technology fit their needs (e.g., using a smartphone
to screen films for an older adult) (Ciborra, 1997), workarounds is the type of appropriation were the
end-user modifies the structure of the technology and uses it with a purpose other than the original
design of that technology (Wibisono et al.,, 2019) and adaptations refer to when an end-user
incorporates the new technology into their day to day activities and routine (Elie-Dit-Cosaque & Straub,
2011).
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In the particular case of caregivers, Unbehaun et al. (2020) suggests that technology appropriation
normally occurs when the carer “understands what the new technology can be used for and how they
can profit from its uses” (p. 520). More specifically, they continue explaining that dementia caregivers
commonly attribute meaning to their experiences and therefore they (i.e., carers) use technologies in
a certain way to fit their habits and routines.

In a similar vein, Amtzen et al. (2016) identified that “the use and experience of usefulness [in
technologies] are highly dependent upon the extent to which the family carers engage, and whether
they become interested in the technology and in its potential support” (p.660). Therefore, in order for
caregivers to appropriate a technology, they must find the device as a better solution to their day to
day activities (e.g. writing a medicine log on paper, or having to be next to the patient 24/7) and a
natural fit in their personal lives (e.g., provides them with more personal time) (Arntzen et al., 2016;
Unbehaun et al., 2020). The following subsection will explore the concept of postphenomenology. It
will also present two frameworks that will help understand how technology mediation occurs within a
human-technology relationship and the different dimensions that can be identified during the mediation

process.

2.5.3 Human experiences with technology, technology mediation and
postphenomenology

Everyday, technology is becoming more and more embedded into everyday life. People are no longer
having only one to one experiences (i.e., human to human), but with the boom of technology (more
specifically smart devices) it is now common to have experiences with technologies. For example,
people are now able to easily capture important moments in their lives with their mobile phones and
relive them by watching photos or videos whenever they want to just using their personal phone. It is
common practice to also communicate with other people through texts or video calls too. Since human
experiences (e.g., subjective, and emotional) are becoming interconnected with technological objects
(e.g., objective and instruction driven), a new challenge is being posed for sociologists that aim to
understand the interaction between humans, technology and society under a particular context
(Kallinikos, 2004). It could be argued that a question is now posed of how is it possible to conceptualise
the mediation between humans and technology using social studies without separating the materiality
of both entities, one being the creator (i.e., human) and the other one the creation (i.e.,

technology/artefact).

The literature suggests that a good way to address the dichotomy between the two is through the lens
of postphenomenology (Ihde, 1990; Rosenberger and Verbeek, 2015; Langsdorf, 2015; Nizzi, 2015;
Aagaard, 2017). Postphenomenology is a contemporary philosophical movement that was created by

Don Ihde (1990), with the direct influence of the perspectives of hermeneutics and pragmatism. Ihde
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(1990) argued that postphenomenology is concerned with understanding how technologies influence
our perception of the world (hermeneutic dimension) and how technology changes what it means to
be human (pragmatic dimension). Postphenomenology also focuses on the exploration of the role that
technologies play as mediators of everyday experiences (Aagaard, 2017); in other words, how
technologies have the capacity to transform our lived experiences. For a thorough understanding of
this particular view, please refer to Postphenomenological Investigations by Rosenberger and
Verbeek (2015).

To understand how technologies, transform people’s lived experiences, it seems fit to introduce the
concept of technological mediation. Technological mediation refers to the indirect relationship
technology has between subject (human) and object (world) (Rosenberger and Verbeek, 2015). This
concept aims to amplify the mediation role that technologies play in everyday life experiences (Idhe,
1990). Verbeek (2005) explained that when a technology mediates an experience, the artefact
becomes the source that directly influences the person’s subjective and objective views of their
specific situation. In the field of technological mediation, there are four types of human-technology
relationships that were identified by Idhe (1990) in his book Technology and the Lifeworld. The
following are just a description of each relationship (see section 6.4.2 for a discussion of these

relationships against the participants’ accounts from this thesis):

Embodiment. This relationship is about how technology co-shapes human experience by
influencing the person’s perception (lhde, 2008). In this case, technology is to be considered any
instrument that becomes an extension of a person's daily life. This instrument can be non-
technological (basic tools), such as a spoon, or technological (complex machines and systems,
electronics or mechanical tools), such as hearing aids (lhde, 2009). The main idea is that
technology is embodied in the end-user and as a consequence, transforms their experience. lhde
(1990) provided an example of a person who needs prescription glasses to correct their vision.
When the person is not wearing their spectacles, the world is blurry. However, when the person
wears their glasses, the glasses become an extension of them and their experience is transformed

through the technology. Ihde (1990) synthesises this relationship as:

(Human-Technology) —World (p.86)

Hermeneutic. In a hermeneutic relationship, the word ‘interpretation’ is key. This relationship
entails the interpretation of textual or visual images through technologies (Ihde, 1995). In this
case, a person interprets the world by reading a display on the piece of technology (for example,
forming an idea after reading a dashboard). Ihde (1990) illustrated this relationship by reminding
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the reader of how people interpret a thermometer. In theory, people read a number from the
physical instrument (degrees) and interpret the number into a temperature. This temperature,
whether it is to inform the reader about the weather outside or to measure a fever, shapes a
person’s knowledge about the world, and this is done through technology. Ihde (1990) exhibited
this relationship as:

Human —(Technology-World) (p.87)

Alterity. lhde (2008) explained that the main idea of alterity relationships is that
technologies interact directly with a person in a person-like manner (for example,
prompting questions). Alterity relationships are purely human-technology relationships,
therefore, the world remains in the background. This means that the technology
influences the person, but not their world. In alterity relationships, technology imitates the
one-to-one interaction between humans. lhde (1990) illustrated this with an example of a
person withdrawing cash from a cash machine. In this case, a person interacts with the
cash machine by requesting money and the cash machine responds with precise
guestions about the transaction (such as whether the person wants to display the balance
or print a receipt). According to Ihde (1995), in this type of relationship, the technology
remains in the middle because there are certain scenarios in which the technology can
briefly interact with the world (such as sending an email), but the world does not interact

with the person. This relationship is illustrated by Ihde (1990) as:

Human—Technology(-World) (p.107)

Background. These relationships are the ones in which technology becomes part of the
environmental context (Ihde, 1995). In other words, it is when the technology is not focal
and does not interact with people, rather, it shapes the perceptions of the experience by
remaining in the background. lhde (1990) exemplified lighting and central heating as
having background relationships with people because if they disappeared, experiences

would be perceived differently. These are elements that sometimes people take for
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granted but significantly contribute to the environment of the experience. Ihde (1990)

represented this relationship as:

Human (Technology-World) (p.109)

In table 2.5.3a, a summary of the four presented human-technology mediation
relationships. From left to right, the first column displays the type of relationship,
followed by the aim and the representation.

Type of human-
technology Aim Representation
relationship
To mediate humans’
Embodiment perceptions of the
-T | - k
relationship world through (Faman: 1 acobny) = Wond
technology
To mediate humans’
Hermeneutic perceptions of the Human = (Technology-World)
relationship world by interpreting a
technology
To relate a human to or
with a technology, as
Alterity relationship | opposed to being Human = Technology(-World)
related to the world via
a technology
To exist not as a focal,
Background foreground Interaction,
Human (Technology-Worl
relationship but in the background AN (ReCHTICIogy-veon).
of perception

Table 2.5.3a The types of human-technology mediation (Ihde, 1990)

Moreover, postphenomenology has another interesting framework that is relevant for this work as it
focuses on identifying the two-sidedness (that is, the dualities) that delineate technological mediation.
The following is an examination of Kiran's (2015) four dimensions of technology mediation. Kiran
explained that this two-sidedness refers to how technology mediation intensifies and/or draws our
attention to certain actions during an experience, whilst in parallel, blurring or distracting us from other
ones. These dualities add an important dimension to the experience of care because it can shed light
for designers and developers on the reality of how an AT impacts the life and role of an IC at a personal
and societal level. For instance, the dualities could potentially reveal the inability to predict just exactly
how the technology will be appropriated and what an experience of care will mean for an IC when it is
mediated by these technologies since everything is subject to other factors (for example, the PwD’s

personality and preferences, the IC’s ability with technologies, and so forth).
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They could also mean that aspects of care that are challenging (for instance, to prevent wandering)
can be balanced by the dualities. For example, to certain ICs when the PwD is very fragile, it is
important to have monitoring cameras in the bathroom and in the PwD’s room to prevent falls and
injuries. To some, this is a breach of the PwD privacy but for other not. Therefore, in here the duality
could be evaluating if it is ethical or not to monitor, without their consent, all visitors, nurses, and so
on that enter those parts of the home. It would be interesting to see if these types of reasoning could
provide a middle ground for AT innovation in dementia care that deals with these type of complex
challenges (e.g., would designing cameras with face recognition that would only turn on when
established users are on the video frame a good solution?). It can be argued that these dimensions
can provide the grounds reasoning that designing technologies for dementia care is more complex
than expected because people behave differently when technology is mediating the
experience (particularly in different cultural contexts). Kiran (2015) stated that the four dimensions are
ontological, epistemological, practical, and ethical. Each of these dimensions are described for the

present study.

The ontological dimension: revealing-concealing

This first dimension refers to how technology shapes people’s worlds (Kiran, 2015). Ontology is the
study of understanding the nature of the existing world (Willig, 2013). This dimension refers to how
technology has changed people’s worldviews (Kiran, 2015). Kiran explained that within this new
reality, technology is revealing the world around us, that, in most cases, is new and exciting. It also
allows a person to reveal parts of themselves to the world in specific ways. In contrast, this mediated
reality is concealing other alternative ways of being in and experiencing the world. For example, social
media often reveals the images of ourselves that we want to portray, whilst concealing the truth. This
dynamic shapes our identities and how other people perceive us. In the same vein, when searching
on social media, you unwittingly reveal your interests to the platform. Henceforth, reality is shaped by
your previous searches as the platform targets you with content its algorithms believe you will like.

This conceals reality and can shape your opinions and views of the world.

The epistemological dimension: magnification-reduction

Epistemology is concerned with how knowledge is created (Saunders et al., 2011). In this dimension,
Kiran (2017) explained that epistemology refers to how a technology shapes people's knowledge. This
shaping and creation of knowledge occurs through the process of magnification and reduction. He
stated that magnification occurs when a technology augments any of our senses during an experience.
In contrast, reduction happens when a technology minimises any of our senses that distracts

awareness from parts of the experience. For example, having a face- to-face conversation with
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someone is experientially different from making a call with a mobile phone. In the first instance, our
senses allow us to perceive the other person's level of engagement with the conversation and react
appropriately to their expressions. Notwithstanding this, during a phone conversation, a person
depends on the technology to start the conversation. In this instance, the telephone magnifies a
person's hearing but reduces their other senses.

The practical dimension: enabling-constraining

This dimension refers to the way a technology shapes a person’s behaviours and actions (Kiran,
2015). The practical aspect of mediating technologies becomes apparent when they enable a person
to perform an activity they desire, however, they constrain the ways the activity can be done (Kiran,
2017). For example, a mobile phone enables communication in real-time with people across the world
but constrains the user to establish the desired conversation with certain restrictions: downloading a
specific app, having an internet connection, creating an account, having knowledge of how to use the

phone, and so on.

The ethical dimension: involving-alienating

The last dimension focuses on emphasising the ethical implications from the previous dimension
(practical). The focal point is to categorise the different enabling and constraining behaviours that
could raise ethical concerns (Kiran, 2017). Kiran (2015) explained that labelling a technology as ‘good’
or ‘bad’ has serious implications. He argued that these labels could involve or alienate a particular
technology from people’s attention. For example, a fithess tracker could be perceived as a resourceful
tool that provides health benefits to a person who is looking to be more conscious about their body
parameters. In this way, the fitness tracker is involving in that they give a person an awareness of their
own health and habits. However, this technology has been proven to affect people’s mental health
since fitness trackers encourage people to compete with others by sharing their progress on social
media platforms rather than regular one-on-one interactions (Azeemullah, 2019). This constant

distraction from reality socially alienates people from their activities and relationships.
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Dimension

Description

Ontological

This dimension refers to
how technologies have
changed people's
worldviews.

Epistemological

This dimension refers to
how a technology shapes
people’s knowledge.

Practical

This dimension refers to
the way a technology
shapes a person’s
behaviours and actions.

Ethical

The last dimension
focuses on emphasising
the ethical implications
from the previous
dimension (practical).

Table 2.5.3b The four dimensions of technological mediation (Kiran, 2015).
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2.6 Research on ATs for dementia care

In this section, the researcher aims to discuss the current research on ATs for dementia care. This
particularly includes research on the experiences of ICs with ATs since it pertains to this research. In
the particular case of ICs (this include formal and informal ones), the literature suggests that
technologies can have a significant impact in the way the care is being carried out and perceived
(Alasad, 2002; Wikstrom et al., 2007; Price, 2013; Lee, 2004). For instance, Hofhuis et al., (2008)
highlighted how the presence of technologies during caregiving duties (e.g., using a surveillance
camera) have the potential to distract carers from noticing psychological changes in the care recipient.
In the same vein, Price (2013) stated that using technologies for their caring role care can sometimes
be perceived by caregivers as impersonal and dehumanising. Finally, Wilkstrom et al. (2007)
described that several carers (specifically, formal caregivers) feel safer using technologies to
document their actions, objectively, rather than paper-based since it is difficult to follow other formal
caregivers’ personal notes that are not standardised. They continue arguing that many of the identified
errors are associated with human paper-based mistakes (e.g., another formal caregiver illegible
handwriting). By understanding what is known about the ATs for ICs is that the basis of this study will
be established since it will inform the development of the research design. In section 2.6.1, there will
be an exploration of the different research strategies that have been used to evaluate the experiences
of ICs of PwDs using ATs. Section 2.6.2 is concentrated on the studies of ATs for dementia care that
have been conducted in LMIC. Finally, in section 2.6.3, a holistic picture is provided of the future trends

for dementia care technologies and initiatives for a dementia-friendly future.

2.6.1 Previous methods that have been used to evaluate experiences with ATs for dementia

care

Researchers of prior studies have stressed the importance of understanding the lived experiences of
PwDs and their carers to provide better solutions that could increase their quality of life since there
is no known cure for dementia (Brittain et al., 2010; Bartlett, 2014; Gibson et al., 2015). Carmody
et al. (2015) suggested that most dementia research is quantitative because funding bodies
prioritise this type of research. They argued that there is a paucity of fund grants for qualitative
research and as a consequence, many substantial questions are left open relating to people living
with a type of dementia and their carers. The Alzheimer’s Society (2019) has expressed the need
for more qualitative research and the specific need to investigate the experiences of people living
with dementia in order to complement the existing quantitative data of previous studies. It has also
publicly encouraged funding entities to prioritise the understanding of the experiences of

stakeholders within dementia research.
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Therefore, in light of the need for qualitative research, this section focuses on examining the
different research strategies that have been previously used to study the lived experiences of
PwDs and their carers with ATs. The review identified three research strategies in this area of
interest, namely, ethnography, grounded theory method, and phenomenology. The examples
highlight the way in which each strategy was used and the research questions that they were trying
to answer.

Olsson et al. (2013) conducted an ethnographic approach (see section 3.3.1) to understand the
lived experiences of PwDs and their spouse carers using a passive positioning alarm (for example,
a GPS). This type of AT requires the active participation of the carer so that the passive positioning
alarm can work properly. This means that the carer needs to activate and place the device inside
one of their PwD’s pockets. This level of involvement made their perspective very valuable in this
exploratory study. Five married couples (one being the carer and the other the PwD) were recruited
from an Alzheimer’s Disease support centre in Sweden. As part of the study, the researchers
provided the AT for the duration of the project. The couples agreed to be observed for a brief
period of time in their homes and during outdoor walks (previously planned). Interviews were also
conducted jointly after each observation once, and all the subsequent ones conducted separately.
Their findings highlighted an increased trust in the technology, even though they described
themselves as having poor technological skills. This finding indicated that PwDs and their carers
change their perspective towards ATs over time, which emphasises the relevance of ethnographic
studies. Olsson et al. (2013) revealed that using this ethnographic approach allowed them to
interview the participants in the comfort of their homes, giving them a trusting environment in
which they could express themselves freely. It can be argued that some of the strengths of this
study are that the authors were able to repeat participant observations and informal conversations
(due to the flexibility of participants) and all interactions were done in the comfort of the
participants’ own homes reducing the challenges of communicating with a PwD. However, an
identified weakness was that the spouses who tested the technology were limited to test the

monitoring device on their outdoor walks.

Rosenberg and Nygard (2012) aimed to explore the actions of the people that interact with a PwD
at home when an AT is used in their daily lives. More specifically, they wanted to understand the
dynamics between all the people involved in the care and how the PwD adapts to the AT. The
study followed a grounded theory method (see section 3.3.1) approach using techniques from a
case study (see section 3.3.1) approach as well. The main purpose of the study was to understand
the influence of technology in the experience. Three families, each with a member affected with a
type of dementia, were recruited. The data collection methods were in-depth interviews,

observation, and field notes. Each family was treated as one case and analysed following the
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guidelines of grounded theory method. Between the three cases, six different types of ATs were
identified. It was revealed in the findings of this study that people involved in the PwD’s life were
driven by doing ‘what was right’ and therefore, chose the AT for the PwD. The PwD’s opinion of
the AT was excluded from the final purchase decision. The authors expressed that they
considered using grounded theory method for their study as a strength that allowed them to pay
close attention to the interactions and details of the experiences, whilst a case study made them
give their whole attention to each case rather than aiming for data saturation (as would be the
case if only using grounded theory). Notwithstanding this, the authors expressed that an identified
weakness to their study was that they only recruited PwD who cohabited with someone else, when

it was in their interest to recruit both PwD living alone and with others to have cross case analysis.

Arntzen et al. (2016) explored the implementation process of an AT into the life of a PwD, the
meaning of the AT for the PwD, and the role of the family during the adoption period. The recruited
participants were a total of 12 PwDs and their respective carers. Each participant was consulted
by an occupational therapist that suggested various types of ATs for each case. The suggested
ATs were then given to each PwD and carer for a period of 19 months. The study followed a
phenomenological hermeneutical approach (see section 3.3.1) in which the researchers visited
the participants on five occasions (the beginning of the study, and the third, sixth, ninth and twelfth
months) to conduct in-depth interviews about their experiences with the AT. It was revealed in
their results that the PwD needed to perceive the AT as valuable from an emotional, practical,
and relational point of view in order to accept it. Their carers accepted the AT only if they perceived
that the device kept their PwD safe and secure. The researchers described how using a
phenomenological methodology was a strength of their study since it allowed them to process the
very complex process and dynamic that involved the acceptance of the AT. They argued that going
beyond the PwD and investigating their family members’ interaction with the AT gave them a better
understanding of their role as embodied subjects within the experience. A weakness from this
study was that the authors used a small sample, making it challenging to generalise their findings

to a wider audience.

Evans and Collier (2019) conducted an interpretative phenomenological study (see section 3.3.2)
in which they examined the lived experiences of PwD and their carers with a specific AT, namely,
electronic calendars. The participants were recruited from support groups in England. A total of
six dyads that actively used electronic calendar reminders in their daily lives agreed to participate

in the study. The participants were encouraged to take photographs of how they used the calendar

reminders. The researchers conducted individual and group (dyad) in-depth interviews, followed

by two focus groups with all participants. The collected data were analysed following an
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interpretative phenomenological analysis. The researchers found that PwDs felt that this specific
AT was used because it was a familiar object and format to them. The main finding of the study
was that electronic calendar reminders were used as compensatory aids that facilitated the PwD’s
independent living and gave reassurance to carers. The authors concluded that their findings
supported the idea that ATs for PwDs should be designed to support time orientation. In addition,
they argued that their methodological choice was a strength of their work as it allowed them to
explore the intangible and implicit parts of the complex experience with a sensitive approach to
their vulnerable participants. Nevertheless, an identified weakness was that the study only
involved dyads with female carers, hence the views of male carers were not explored. Lastly, the
authors also acknowledged that their work was limited by not including the social and cultural
contexts of their participants during the analysis.

These four studies presented the different ways in which experiences of ICs with ATs can be
explored. It can be argued that each of the different research strategies were chosen by the
authors since their research questions and aims subscribed to the epistemology of the selected
approach. These studies paved the way for researchers to investigate experiences with
technology using a qualitative approach. For example, similarly to Olsson et al. (2013), if the aim
of a study is to investigate the outcome of experiences over time, ethnography would be
appropriate.In studies where the focus is to explain the experience for social phenomena,
adopting grounded theory similarly to Rosenberg and Nygard (2012) would be suitable. Finally, if
the aim of a study is to understand the meanings or essence of an experience, as seen in Arntzen
et al (2016), a phenomenological approach should be selected. More details about research
strategies and the different types will be explored in section 3.3.1. In the next section, previous

studies of ATs for dementia care that were conducted in LMIC are presented.

2.6.2 ATs for dementia care in LMICs

This section will present previous studies of ATs in dementia care that have been conducted in LMICs
from South Asia and Latin America. Only studies within these two regions were identified and will be
discussed since no studies of LMICs with AT solutions specifically for dementia caregivers were found.
Therefore, the aim of this section is to document the few studies that were identified addressing the
subject of ATs for the field of dementia care exclusively in LMICs and to demonstrate that in those
countries, research challenges in the field of ATs for PwD and/or ICs have not been delineated. This
section also intends to indirectly hint that there is a need to research and develop AT solutions within
this field that will not only benefit a PwD, but also their IC since, in LMICs, it is common that these two
stakeholders live together in the same household (Rodriguez Rodriguez, 2013). The following review

is not exhaustive, but it provides an overview into research from those countries that focuses on and
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explores AT in dementia care. The identified studies were conducted in Pakistan, Bangladesh, India,
Ecuador and Mexico. From these studies, only one focuses on ICs that live with their PwD at home,
whilst the rest of the studies focus on PwD living independently at home.

Pakistan: According to Asghar et al. (2018) there are no known studies of ATs in dementia care
usability in South Asia. In their work, they focus on evaluating the impact of ATs for PwDs since
they did not have a reference point of the factors that influenced their acceptance and adoption
of these types of technologies. For this study, they adopted a qualitative approach to understand
the experiences of PwDs who used ATs on their own for ADL. They conducted surveys and semi-
structured interviews with 20 PwDs who used ATs in Pakistan. The data collected was coded
using a thematic analysis. Their results revealed that PwDs in Pakistan used ATs mainly for
communication, reminders, health, and activity monitoring. Results were also divided since half
of their participants perceived the ATs as helpful and beneficial, whilst the other half felt the AT
was difficult to use and was making them feel isolated from their family. However, in their findings,
the authors suggested that the ATs were, to a certain extent, rehabilitating the PwD since they
were being cognitively stimulated on a daily basis. The authors concluded by highlighting the
importance of cultural context and how there is an imminent need for tailored ATs for PwDs in

Pakistan.

Bangladesh: For the case of Bangladesh, no empirical studies of ATs for dementia care were
found. However, Pryor et al. (2018) conducted a study to understand the needs and uses that
people with a type of disability have of ATs in two districts of Bangladesh. Even though the authors
aimed to assess the different types of ATs within a wide range of disabilities, they found that there
was little usage of PwDs — equivalent to 2.7% of the participants. They identified two main reasons
for this result: 1) respondents did not know about the existence of any ATs; and 2) they could
simply not afford them. Interestingly, their findings suggest that since the participants felt that their
needs were unmet, most of them built the ATs themselves from materials that they could find in
local markets. For example, they described how some people created their own walking canes by
carving wood. The authors concluded their study by highlighting the need for new investments in
Bangladesh and suggesting that future work should focus on addressing the gaps of AT need and

utilisation.

India: In India, Kasliwal & Patil (2017) designed and developed a real-time monitoring system
proof-of-concept for PwD that used GSM and GPS systems to locate them when they wander
outside their homes. The system consisted of two communicating artefacts, namely the ICs own

mobile phone with the system’s app and a wearable device made for the PwD consisting of
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miniature tracker. They explained that when the PwD exits the established perimeter, a notification
arrives to the ICs mobile phone. This system has only been tested in a laboratory. Another study
made in India was from Pirani et al. (2016). They created an android base application called “ALZ”
that aimed to assist PwD with diverse functionalities that would increase their independence. For
example, the app included food and medicine reminders, their family’s information, a GPS and
navigation customised to their own home, a panic button and cognitive games. All of the main
information has to be configured by their main caregiver. The researcher’s conducted surveys,
however they did not specify their recruitment process and the synthesis of their results.

Therefore, it is unknown the current development of this prototype.

Ecuador: Palacios-Navarro et al. (2015) conducted a pilot study where they developed a virtual
reality game for PwD on Microsoft Kinetic, a motion sensing input device. The aim of the game
was to motivate PwD to be more active with specific mobility exercises. They recruited seven PwD
to test how they received and utilised the virtual reality game for five consecutive weeks in a
clinical rehabilitation centre in Ecuador. The participants reported having positive experiences
playing with a virtual environment. There were no results presented from the participants’
feedback, apart from demographic data. The findings from this study revealed that participants
felt safe when testing the game and therefore expressed they would prefer to play this at home,

rather than in a clinical setting.

Mexico: Navarro et al. (2016) conducted a two-part pilot study to evaluate a technological
intervention using an ambient-assisted intervention system (AalS) approach. According to their
own description, an AalS is a type of system that aims to improve the quality of life of the PwD by
identifying and preventing the presence of challenging behaviour. These types of systems use
artificial intelligence to suggest an appropriate intervention or to distract the PwD by modifying
something in their environment (for example, loud sounds). The aim of the intervention was to
evaluate whether the system was decreasing and managing the problematic behaviours of the
PwDs. For the evaluation phase, they recruited two dyads, one who was affected with dementia
in Mexico. The implemented system was divided into two components, namely an AnswerPad
installed on the ICs’ mobile phone (which evaluated the caregiver burden through a survey) and
an AnswerBoard implemented on an LCD touchscreen for the PwDs (which displayed cognitive
games and medicine reminders). The first part of the study consisted of evaluating first non-
technological/traditional interventions (physical puzzles, observing photographs, and so forth) on
the participant’s home after eight weeks. The second part evaluated the efficacy of the AnswerPad
and AnswerBoard after a period of eight weeks as well. The findings of their study suggested that
the participants affected with dementia reduced their apathy towards activities and experienced

improvements in their overall mood. It was also revealed that their ICs felt less burdened since
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the intervention entertained their PwD. They concluded their study by suggesting the need for
more data to get a better sense of the efficiency of this system.

In this section, the researcher presented studies from South Asia and Latin America that hinted
at the different priorities and diverse projects that exist among nations from the same regions. The
first three studies from South Asia suggested that each country has different aims and priorities.
For instance, the study conducted in Pakistan was focused on understanding what the factors
were for accepting and adopting ATs. In contrast, Bangladesh appears to be far behind, focusing
on low-tech AT solutions and exploring the reasons why they have such a low rate of acceptance.
It can be argued that Bangladesh might have studies of ATs for PwDs but perhaps they were
written in their official language of Bengali. In the last South Asian country, India, an approach
was suggested that involved the design and development of an AT that would keep PwDs safe. It
can, therefore, be assumed that researchers from India are focusing on developing safety solutions

for PwDs.

The two studies presented from Latin America were coincidently pilot studies of ATs that were
used as an intervention. For the case of Ecuador, the aim was to motivate the PwD to increase
their mobility with virtual reality and in Mexico, the focus was to decrease the challenging
behaviours of a PwD at home through an interactive system that prompted reminders and games.
Interestingly, both studies were built around the involvement of the IC of each PwD. With this in
mind, it can be argued that researchers from Latin America are looking for solutions that would
allow the PwD to live easily with their ICs, rather than to facilitate independence. Perhaps, these
trends of research (in India and Latin America) reflect the needs and the priorities set out by the
researchers, funding bodies and governments from those countries believe are needed. The next

section is a discussion of the potential areas of innovation for ATs in dementia care.

2.6.3 The future of technology in dementia care: the promising directions of emerging

technologies

The field of dementia care has been increasingly growing as a result of new technologies that
have opened opportunities for innovative solutions (Lindeman et al., 2020). This section will
present an overview of the promising new technologies that might direct the future of dementia
care research. The review identified four distinctive technology solutions: artificial intelligence (Al)

and machine learning (ML), big data and data mining and the Internet of Things (loT).
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Al and ML: Plant (1994) described Al as “the study and implementation of techniques that allow
actions requiring intelligence on the part of a human, to be performed on computational devices”
(p.1). In other words, it means that computers with Al should have human-like behaviours, for
example, robots. In the past decades, the term Al, originally a branch of computer science, has
been used in different areas of research (for example, medicine) and combined with ML
approaches to innovate in dementia care. According to Joshi (2020), ML refers “to a computer
program that can learn to produce a behavior that is not explicitly programmed by the author of
the program. Rather is capable of showing behavior that the author may be completely unaware
of” (p.4). The combination of Al and ML has proven to have the potential for innovation in dementia
research (Ben Miled et al., 2020).

Brayne et al. (2020) suggested that Al has the potential to create technologies that could predict
and diagnose dementia in a timely manner. However, they argued that before developing these
types of technologies, biased data from clinical records need to be addressed first. They explained
that dementia diagnoses have changed and have had different performance effects across the
globe in the past decades. In addition, they contend that not having a universal consensus for
dementia diagnoses tests as well as unstructured data (for example, medical notes), should be

sufficient to attest that the available data is unreliable and potentially biased.

Researchers in several studies focused on using ML techniques to identify dementia promptly.
For example, Cleret de Langavant et al. (2018) developed an unsupervised ML classification (an
algorithm that created hierarchical clusters) to evaluate the likelihood of a person developing
dementia based purely on sociodemographic data from surveys without a professional clinical
diagnosis or behavioural measure. The analysed survey was the Survey of Health, Ageing and
Retirement in Europe (SHARE). They found that the survey had an accuracy rate of 93.1%, which
confirmed its validity. In addition, Lins et al. (2017) created an ML algorithm with the capability to

classify nonlinear patterns from a specific database containing the information of PwDs or mild

cognitive impairment. The aim of their study was to test the reliability of this algorithm using clinical
and psychometric data. Their results suggested that their algorithm had 96.8% accuracy, which

is of high relevance to health practitioners since the data analysed were clinical.

Big data and data mining: According to Czarnuch and Astell (2019), big data has no formal

definition but it refers to the sizable amount of data that, thanks to technological developments, is
easy to collect and store. Notwithstanding this, the authors highlighted the three most important
features of big data: volume, velocity, and variety. Within the literature, there are two ways to

approach the concept of big data, namely from a qualitative or quantitative lens. For instance,
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Baro et al. (2015) developed a definition of big data that addresses the challenges of information
veracity that many healthcare related fields face with their quantitative data. Therefore, after a
systematic literature review Baro et al. (2015) stated that “big data should exclusively be defined
by volume, and a dataset could be qualified as ‘big dataset’ only if is superior or equal to 7 [Log(n
*p) 2717 (p.6). A contrasting view is the one offered by Mikalef et al., (2018) who developed a
definition of big data with a focus on human skills, knowledge and organisational decision making.
Their definition of big data fits into the business context as they view this concept as a way to add
business value and competitive performance gains in companies. Through a systematic literature
review, Mikalef et al. (2018) demonstrated that big data can be used as a source of competitive

business advantage.

Moreover, Hand et al. (2001) described data mining as the area of research that is focused on
extracting knowledge and relevant information from huge databases. In dementia research, the
common consensus is that big data are datasets from electronic medical records (EMR), magnetic
resonance imaging (MRI), positron emission tomography (PET), blood data, cerebrospinal fluid
(CSF), and cognitive tests (Deetjen et al., 2015).

Religa et al. (2015) created and evaluated the quality of big datasets from Swedish national
database “SveDem”. This database contains all the medical records of people affected with a type
of dementia in Sweden from 2007 to the present date. The team of researchers evaluated the
quality of clinical reports that were published each year, prior to the creation of the database, to
healthcare professionals and policymakers. Their results suggested that using data mining
SveDem has the potential for the relevant parties to provide tailored medical treatments and to

conduct epidemiological studies, study clinical expressions, and recruit patients for clinicaltrials.

10T: The Internet of Things (IoT) is generally defined as a network of systems that communicate
and are connected through the internet (Sadoughi et al., 2020). Czarnuch and Astell (2019)
suggested that in dementia research, l0T is being used to create full healthcare integrations and
smart homes solutions. For example, Rostill et al. (2018) created an integrative system called
technology integrated health management (TIHM). TIHM consists of four main elements: 1) the
smart devices installed at the patient’s home; 2) the backend of TIHM which includes storage and
analysis tools; 3) the user interface; and 4) clinical pathways that will indicate the essential steps
that a healthcare practitioner should follow. The aim of this project was to translate raw data from
patients with dementia in real-time into useful information and alerts for health providers to provide
better care for PwDs. No studies show the level of adoption from this particular project at a grand
scale, however the participants who were recruited were aged over 65 and live in Surrey (Rostill

et al., 2018). Some of the benefits from this project are that studies show it is possible to deploy
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an loT and machine-learning solution to monitor and manage the health of PwD in the community
and that there was a statistically significant reduction in the participants’ neurological symptoms,
e.g., depression, agitation and anxiety (Rostill et al., 2019). A drawback was identified about this
project, being the realisation that TIHM requires improvements in internet connectivity as its signal
strength is not consistent across different regions of the country, particularly rual areas where
connections are slower (Rostill et al., 2018). The authors implemented their system on the NHS
England National Test Bed Programme and concluded that their pilot study was successful and
had acceptable results. However, further refinements will be carried out for the second part of

their study.

Demir et al. (2017) created a prototype smart home solution that consisted of placing sensors in
strategic places in the PwD’s home, namely the kitchen, bedroom, bathroom and toilet, that would
detect and quantify the activities of daily life of a PwD. More specifically, to monitor actions and
prompt reminders if an action is avoided or only partially completed. All the data collected is sent
to the cloud and it is analysed in real-time and sent in the form of text notifications or alerts to
inform the PwD, their IC and their doctor. The historic data can then be analysed by a doctor to
assess the level of dementia progression in the patient. There is no further work about this project
since 2017. A strength of this project is that it intends to support PwD independent living by
providing a solution that safer environment by identifying activities and their logical consequences
in a way that if there is a hazard at home, a reminder is triggered to emergency services and their
primary caregiver (Demir et al., 2017). However, a drawback is that the project is not mature
enough to discuss and consider the potential scenario of electrical and connection failures (Demir
et al., 2017). Therefore, it is still unclear if this smart home solution could be successful and

realistic.

There is still a lot to be done before any of these technologies from different emergent areas could
be pervasive in our lives. Many aspects need to be considered before any of the aforementioned
innovations could be adopted around the globe. For example, ethical concerns, cultural aspects,
national resources, health care systems, and technological infrastructures need to be investigated
to assess the feasibility of these projects. It can also be argued that in the future, multiple
disciplines will have to collaborate with each other in order to address the challenges that each
disruptive technology faces and to contribute in the global efforts to overcome this chronic
disease. Moreover, designers and developers of dementia technologies will have to consider how
these new emerging technologies could be applied to the needs of PwD and their ICs. For
example, how with technologies becoming more intelligent they could potentially aid and enhance,
in an ethical way, both stakeholders’ lives without major disruption (e.g., need to learn the

technology or adapt it) during the caregiving experience.
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2.6.4 Summary of ATs for dementia care

A review of the current literature in ATs for dementia care was the focal point in this section. A
discussion around the different qualitative methodologies that have been used for experiential
studies in ATs for dementia care was presented in section 2.6.1. It was stated that the best
research strategy would be the one that helps answer the research questions and aims of the
study. Section 2.6.2, presented studies that have been conducted in LMICs. The paucity of studies
focusing on ATs for dementia care emphasised the need for more research in LMICs. There are
a number of potential future technological innovations in dementia care research that were
identified in section 2.6.3. These were identified as: Al and ML, big data and data mining, the IoT
and autonomous vehicles. A description of each concept and their potential direction in dementia
research were stated with examples of studies. The next section provides a synthesis of the

literature review.

2.7 Synthesis of the literature review

The evidence provided during this review revealed that the caregiving experience is complex. The
involved stakeholders from the caregiving experience, e.g., PwD, IC, siblings, and so on, are affected
in different ways, e.g., ambivalent feelings (Losada et al., 2016) and caregiving burden (Wang et al.,
2014) and by multiple factors , e.g., family, values, culture, society, and so on (World Health
Organization, 2012). Understanding that different complexities existed within their experiences,
revealed that the role of informal caregivers is multidimensional (Sander and Power, 2009). This
means that ICs are subjected to multiple stressors as part of their many responsibilities (Bertrand et
al., 2006; Cuijpers, 2005). A potential limitation of having a multidimensional role, is that some of the
affecting factors, namely family, values, society, and so on, will affect stakeholders in different ways
and as a consequence their behaviour. For example, in Edgell (2013) it was shown that adult child
carers and spouses carers display different caring styles as some factors, such as the relationship to
the PwD and values affected their role. The same findings were echoed in Sanders and Power (2009).
However, both studies failed to identify specific causes for different behavioural responses among the
caregivers who were investigated. This limitation relates to the argument stating that the caregiving
experience is complex and thus difficult to comprehend due to all the variable factors that may affect
a caregiver. It can be argued that part of the problem within the informal caregiver literature is the
misrepresentation of such, since there are few studies that inform us about who they are, what they
need and what affects them during their caring experiences (Arevalo-Flechas, 2008; Adams et al.,
2002; Mendez-Luck et al., 2008). Therefore, this lack of understanding is a current challenge among

the informal caregivers literature that needs to be addressed since this issue not only affects the
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advancement in this field but also it affects the provision of solutions within the healthcare system and

pertaining governments, such as those from LMICs (Alzheimer’'s Society, 2017).

Moreover, the review also showed that the state of the art in AT solutions, specifically for ICs, is limited.
This was clear when the literature revealed that most of the solutions developed for ICs are
technological support interventions rather than solutions to alleviate burden or minimise their
responsibilities (Fredericks and Kerns, 2019; O’Connor et al., 2014). When looking at studies what
have been used to evaluate experiences with ATs for dementia care, it was also found that none of
the studies identified seem to apply, at least in an explicit way in their study, any of the ethical principles
from Beauchamp & Childress (1991) and/or discuss any of the common issues within the dementia
care literature like, for example stigma (Olsson et al., 2013; Rosenberg and Nygard, 2012; Arntzen et
al., 2016; Evan and Collier). A weakness among these studies is that they did not mention or
acknowledge the specific conditions that need to be met when doing research with an IT (Stahl, 2012).
However, all the previous studies acknowledged and advocated that all studies involving AT and PwD
and/or ICs need to have extensive ethical discussions to evaluate the implications for all stakeholders.
Therefore, it is clear that there needs to be more studies that support better practices (e.g., ethical
designs), in particular for places where culture, society and values are considered highly complex and
as a consequence may affect the caregiving experience. It is important to note that all the
aforementioned studies are from a clinical perspective, that may not have taken a socio-technical
perspective, and therefore there is a need to understand the needs of ATs of carers and PwD from

multidisciplinary perspectives, including those from socio-technical perspectives.

Another limitation of AT dementia care solutions is that most of them are designed to help the PwD in
their daily lives and not necessarily their ICs (lenca et al., 2017; Gibson et al., 2016; Beauregard,
2019). However, there are some authors that claim that since the IC has to acquire and operate the
AT that will be used for the PwD, then by extension the IC is also benefited by the positive outcomes
that come from the PwD utilising and accepting the AT (Stravropoulos et al., 2017; Haritou et al., 2012;
How et al., 2013). It is clear then, that a trend within the literature of AT solutions for dementia care is
to support the PwD. This argument then strengthens the claim around how misrepresented the
informal caregiver is within the literature of AT for dementia care, since even when they are

stakeholders of the caregiving experience, the solutions are not directly aimed at their needs.

It was also identified that both the ICs needs and challenges are conditioned by the LMICs in which
they reside (Fletcher, 2020). The literature of ATs for dementia care in LMICs revealed two main
issues: 1) studies are mainly conducted in South Asia and Latin America; and 2) there is not one single
study focusing on a specialised AT for the IC. A limitation to the first point is that having most of the
studies from the field of ATs for dementia caregiving from LMICs concentrated in two main regions is
disadvantageous as it lacks diversity in the findings and lacks knowledge about the conditions in these
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countries which affect the caregiving experience and thus the provision of solutions to their issues. As
it has been mentioned in this thesis, the professional care sector is unprepared for the increasing
cases of dementia around the world (Zwaanswijk et al., 2013). It has also been stated that evidence
suggests that there is a shortage of nursing homes for PwDs in LMICs; therefore, the role of informal
caregiving is fundamental, since 95% of PwDs are cared for at home as opposed to in a nursing home
(Alzheimer’s Disease International, 2019). Without meeting the needs of ICs and providing solutions,
their lives will be compromised with an immeasurable amount of stress. The second point aims to
emphasise, once again, the issue of misrepresenting the role of an IC and its complexities within the
ATs for dementia care literature , which has been echoed in the caregiver literature too. It can be
argued that the absence of specialised AT solutions for ICs is potentially a reflection of the lack of
funding within the governments of LMICs. It could also be argued that, perhaps solutions are not being
proposed because of factors that have not been identified such as stigmas, cultural values, and so on
(Fletcher, 2020). However, this is something that has not been explored and that should be of interest
to current research, in particular if at one point, the field of AT for dementia caregiving in LMICs aims

to create appropriate solutions.

2.8 Gaps in the literature

In this section the researcher concentrates on highlighting the gaps (in italics) that have been
addressed in this thesis. In short, the focus on this review was on ICs of PwDs (section 2.3), ATs
(section 2.4), concepts related to technology mediation (section 2.5), and the current research on
ATs of ICs of PwDs (section 2.6). These three elements encompass discrete gaps in the literature.
In the following subsections, the researcher takes a wider view of the literature review to establish

in a clear manner, the gaps that were addressed for this investigation.

2.8.3 The need to study ICs of PwDs from LMICs.

In section 2.3.1, it was stated that the professional care sector is unprepared for the increasing
cases of dementia around the world (Zwaanswijk et al., 2013). Accordingly, the demand and
reliance on ICs will increase in LMICs leaving family members with no choice than to care for their
PwD at home. It can be argued that since ICs provision of care is unpaid and invisible to many,
ICs have become a key stakeholder that helps balance the healthcare and government systems
in LMICs. This could mean that if at any point governments face a shortage of ICs, their health
and social systems could collapse. Few studies have been conducted about ICs of PwD from
LMICs.
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There was also a discussion around the integral part of the ICs role. It was shown that their roles
are multi-dimensional since ICs not only act as carers but they are also advocates and
communicators for the PwD. It was also stated that the quality of the care is correlated with the
relationship that the IC has with the PwD. This was explored with the example of spouse carers
and adult children carers. Both stakeholders had different motivations, strains, and involvement in
their care which affected the progression of dementia in the patient. This makes ICs essential
players in the quest to fight dementia since they are the people who have daily interactions with
PwDs and they provide their care. Nonetheless, there is a gap in the literature about how the factors
that influence ICs’ provision and perception of care in LMICs. Therefore, there is a need to

understand the complexities that their experiences entail.

2.8.4 The need to understand how culture influences the caregiving experience in Mexico.

The literature contains different arguments that revealed the importance of understanding culture
when investigating caregiving experiences in LMICs. For instance, it was stated that culture
shapes the caregiving experience (Aranda & Knight, 1997; Knight & Sayegh, 2010). This means
that since culture is a socially constructed concept, there also needs to be a focus in
understanding other elements of culture like ethnicity, traditions, ancestry, and so forth. It was
shown that these elements increased the prevalence of stigmas, misconceptions and strict
religious beliefs around the concept of dementia influence ICs provision of care. Therefore, there
is a need to understand how cultural nuances affect the overall experience of ICs of PwDs from
LMICs to develop appropriate support interventions that could increase dementia awareness and

their quality of life.

Moreover, there was a discussion about the impact that already established cultural expectations
by family members have on the ICs and the caregiving experience (Napoles et al., 2010;
Montgomery, 2014; Scharlach et al., 2006). Accordingly, it was highlighted that there is a need to
investigate family-driven values from specific cultural context to examine the way it influences ICs

individually.

It was then concluded that in the particular case of Mexico, there is a paucity of research about
ICs of PwD. There is a need to understand the meanings that Mexican ICs ascribe to dementia
so that culturally appropriate interventions can be developed. There is also a need to explore the
other cultural values that define the Mexican culture and the role that they play in the caregiver
experience (other than just familism). Finally, in section 2.3.3 it was stated that in the Spanish
language there is no word to translate ‘caregiver burden’ accurately, in the sense the word burden

is used in the literature (Arevalo-Flechas, 2008). The closest translation of burden into Spanish is
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the word ‘carga’, which in English means load, not an emotional state similarly to how the word
burden is used. This theory was only tested in Latino cultures within the USA. Therefore, there is
a gap in the literature of whether Latin American people understand the concept of caregiver
burden as it is described in the wide literature.

2.8.5 The need for knowledge about ATs use in Mexico

The review on ATs highlighted an important point that has not been addressed (thoroughly) in the
literature. All the sections from 2.4 provided evidence that types, applications, categorisations,
ethical frameworks, and leading studies on ATs have been stated and led by HICs. As a
consequence, LMICs can rely only on the research of HICs to create solutions for PwDs (Matter
et al., 2017). It can be argued that if LMICs have formed their views around the studies of HICs,
then the solutions they have created and will create, are most likely to fail, since these countries
have complex cultural contexts. In the same vein, section 2.5.2 indicated that all of the top 10
countries leading the research of ATs in dementia care were HICs. Hence, the need for
exploratory studies that could elucidate the complexities that exist in LMICs to create appropriate

AT solutions.

It was also stated that only one pilot study was identified in Mexico that explored technologies for
dementia care (Navarro et al., 2016). Notwithstanding this, the technology discussed was not an
AT but an AalS. Thus, there is a need to investigate ATs in Mexico and other technologies that
could benefit dementia care research. In this study, the researcher addresses this specific gap by
exploring the types of ATs that are being used for dementia care, the motivations for use, the way

they appropriate the technology and the meanings they ascribe to the AT.

2.9 Conclusion

Chapter 2 presented the literature review and the identified gaps that this research intend to fill. It
provided a holistic understanding of what comprises the role of ICs, the challenges that they face
and the different types of support interventions that currently exist. The chapter also provided the
main applications and categorisations for ATs in dementia care. A comprehensive discussion
about the ethical considerations that dementia technologies need to address was also explored.
The current state of the literature in ATs for dementia care was presented. Finally, the gaps found
in the literature were established. The next chapter (Chapter 3: Methodology) aims to examine

the methodology and methods that were selected for this investigation.
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Chapter 3: Methodology

3.1 Introduction

In Chapter 2, Literature Review, there was an exploration of the literature of informal caregivers
(ICs) of a person with dementia (PwD) (section 2.3) and assistive technologies (ATs) for dementia
(section 2.4). The review established the gaps that this study intends to bridge (section 2.7).
Chapter 3, Methodology, presents an overview of the methodology and data collection methods
used in this investigation. This chapter is divided into the following sections: Section 3.2 Research
Philosophy, introduces the researcher’s philosophical stance and discusses the selected research
paradigm and research approach. Section 3.3 Research Strategy, describes the selected
methodology and alternative approaches considered. Section 3.4 Research Design, provides the
details of how the research was conducted and analysed. Section 3.5 Ethical considerations,
details all the procedures followed to ensure participants dignity, confidentiality and security during
the investigation. Section 3.6 Reflexivity, provides the purpose of this exercise and its role within
the research. Section 3.7 Conclusion, closes the chapter with a comprehensive synthesis. With
the aforementioned sections in mind, this chapter guides the discussion of the different options
that were explored and identified by the researcher and how the selected methodology helped

answer this project’s research question:

How do Mexican informal caregivers of people with dementia make sense and experience
their use of assistive technologies to aid their role?

3.2 Research Philosophy

This section discusses the philosophical stance and theoretical perspectives adopted for this
investigation. Easterby-Smith et al. (2012) suggested that a consideration of the philosophical
basis of an inquiry is beneficial to research because it guides the selection of a research strategy
and methods. It also helps the researcher to identify the limitations of different approaches, thus
avoiding unnecessary work. This also opens the door to methodological innovation, which can
lead to better research. The term “research philosophy” involves understanding that research is
about the “development of knowledge and the nature of that knowledge” (Saunders et al., 2011,
p. 107). In other words, it concerns the creation of new knowledge in a particular field through
reflecting on already established philosophical views. The nature of that knowledge explains the
researcher's perspective and helps them choose methods and strategies that enable them to

answer their research questions. Furthermore, it focuses on stating the assumptions and
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worldviews of a researcher (Smith, 1998). Thus, the philosophical stance of the researcher at the
outset of their project dictates the way the phenomenon or problem is observed and analysed
(Bryman, 2012). It is fundamental to state the philosophical assumptions that, taken together, will
create a holistic view of how the researcher views and develops this knowledge.

3.2.1 Research Purpose

Defining the purpose of the research is crucial in the initial stages of the study in order to
understand how the study will be conducted and analysed. According to Saunders et al. (2011),
research purposes can be explanatory, exploratory or descriptive. Explanatory studies are those
that focus on explaining a causality or difference by creating an initial hypothesis or by testing an
existing theory to understand the relationships among the involved entities. If a problem or
phenomenon has not been the subject of much research, an exploratory study enables a
researcher to understand how the problem or phenomenon happened or why it started.
Descriptive research aims to detail the subject or phenomena under investigation in an accurate
way. The intention of this investigation was to examine the lived experience of ICs of PwD using
ATs for their caring role in a developing country, namely Mexico. The purpose of the present
research is exploratory because this subject has not been studied before in a developing country,

nor less Mexico.

3.2.2 Philosophical assumptions

This section explores ontology and epistemology as the two main assumptions of social science
research, as well as the stance of this research for each one respectively (Bryman, 2012). It is
important to understand the main philosophical assumptions in social sciences, to answer the
research question, as they describe the researcher’s worldview and his/her stance in relation to

this worldview (Saunders et al., 2011).

Ontology. Ontology is the study of being concerned with knowing the nature of the existing world
and is focused on seeking answers to ‘what is reality?’ and ‘what exists?’ (Willig, 2013; Bryman,
2012; Gray, 2013). Willig (2013) suggests that every researcher has previous assumptions about
the world and these ontological realities define the researcher's relationship to the study. This
means that the ontological position will define whether the researcher is independent of, or
participatory in, the construction of knowledge (Bryman, 2012). There are two dominant positions
in ontology: realist and relativist (Willig, 2013).

Realist. Killam (2013) suggested that, as the name implies, realists are driven by the belief that
there is one unique reality and truth, which is objective. This truth is governed by static natural laws,

can be measured with experiments and is independent of human subjectivity. Realists also believe
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that any study involving people can be analysed systematically in their natural context because
participants act independently from the spectator (Gray, 2013). Realism is an ontological perspective
used when adopting a post-positivist paradigm of research.

Relativist. Relativists, in contrast, build their reality based on individual experiences where “truth of
X is relative to the truth of y” (Zimmerman, 2007, p. 314). They recognise a phenomenon as inter-
subjective, based on content and knowledge on the social and empirical levels (Willig, 2013). Blaikie
(2007) suggested that relativism supposes that reality only exists in our minds as it is being
constructed by thoughts and does not occur autonomously from our perception. Relativists, from
an ontological point of view, are concerned with contextual factors in the world (for example
social, political, historical, and so forth) and the diverse intertwined relationships that can be
interpreted from different angles (Willig, 2013). Due to its subjective nature, relativism is generally

used when adopting a constructivist paradigm of research.

Epistemology. The concerns of epistemological philosophical assumptions are about how
knowledge is created (Saunders et al., 2011). It aims to understand the theory, justification and the
kinds of knowledge that are legitimate and adequate for obtaining the truth (Bryman, 2012). This
assumption reflects the researcher’s relationship and position towards the investigation, which is
the driving force for choosing the methodology (Saunders et al., 2011). The two main
epistemological assumptions in social science research are positivism and interpretivism (Bryman,
2012).

Positivism. The belief of positivism is that credible data can be obtained through direct observation
and measurement of a natural phenomenon that can form a universal truth (Guba, 1990). The role
of the researcher is limited to only the collection of data and interpretation of the measurable results
whilst holding an objective attitude (Saunders et al., 2011). Additionally, positivists focus on
statistical analysis to generate facts that will explain and model a specific phenomenon (Walliman,
2011). These arguments appoint science as the foundation of positivism. It is fundamental that the
researcher maintains distance from the research to prevent any influences on the results, as social

knowledge exists in itself (Thietart, 2001).

Interpretivism. The contrasting assumption to positivism is interpretivism. This theoretical
perspective assumes “that access to reality (given or socially constructed) is only through social
constructions such as language, consciousness, shared meanings, and instruments” (Myers, 2013,
p. 39). Its proponents also claim that human behaviour is complex, and thus impossible to measure

using scientific methods (Gray, 2013). This demonstrates that interpretivism is subjective as there
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is a lack of empirical evidence and the researcher is required to interact with the participant’s setting
to understand their viewpoints. Furthermore, its aim is to unravel the underlying meanings that
participants assign to people, places and things around them and that are pertaining to the
phenomena under study (Boland, 1991). Interpretivism can be approached in different ways (Gray,
2013). These variations help refine the view that is adopted in the research (Creswell, 2007). The two
most common interpretative approaches for experiential research are phenomenology and
hermeneutics (Aagaard, 2017b).

Phenomenology. Phenomenology was influenced by the philosophical perspective of Edmund
Husserl, and other philosophers who have introduced variations in phenomenological research, for
example, Heidegger, Merleau-Ponty and Sartre (Smith et al., 2009). Morse (1991) described
phenomenological research as being “a human science that strives to ‘interpret and understand’
rather than to ‘observe and explain’, which is an approach normally found in a natural science”
(p.59). In other words, researchers using this approach seek to discover the essence, underlying
meaning and essentials of human experience by removing any preconceptions from their lives, and
use intuition and creativity to comprehend the participant's reality (Miller & Salkind, 2002).
Furthermore, it focuses on developing an understanding through an inductive logic, the participant’s
subjective experience, interpretations, and opinions about the phenomenon under study (Gray,
2013).

Hermeneutics. Hermeneutics is the branch that deals with the theory of interpretation and was used
to interpret sacred texts, historical documents, and poetry (Smith et al., 2009). It focuses on the role
that language plays in the world and in experiences (Moran & Mooney, 2002). Hermeneutics has
been directly influenced by phenomenology as it is also concerned with interpreting meaning
(Aagaard, 2017b). Martin Heidegger was an influential hermeneutic philosopher who agreed with
phenomenology because it supported his idea that meaning was hidden between texts and
interpretation was a way to disclose them (Smith et al., 2009). As a result of his views, the
hermeneutic-phenomenology perspective, which derives from interpretivism, was formed (Gray,
2013).

Table 3.2.2 shows the ontological and epistemological positions in relation to the research

paradigms that will be described in section 3.2.3.
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Characteristic | Post-positivist | Constructivist | Participatory Pragmatism
Inquiry
Ontology Realist Relativist Realist Relativist
Epistemology Positivism Interpretivism Interpretivism Combination of
both
Role of the Objective, Subjective, Subjective Goal oriented
Researcher observer interacts with
participants

Table 3.2.2. Summary of philosophical assumptions.

The epistemological position of interpretivism and the ontological view of relativism were selected
for this research. The research questions of this study are grounded in the epistemological position
of interpretivism as they focus on exploring the experiential connection that Mexican ICs develop
with ATs and how they make sense of ATs mediating their experience. The theoretical focus of
hermeneutical phenomenology was adopted to facilitate the elicitation of the hidden meanings
inside the transcripts of the participants’ interviews. Mexico is a country that is culturally rich, with
specific values and traditions. The ontological view of relativism was selected, because it
acknowledges that the aforementioned elements directly influence a participant’s construction of
reality. Relativism focuses on subjective experiences and is relevant to complex relationships
around ICs, which will allow for an in-depth and truthful elicitation of the participants' first-person

accounts.

3.2.3 Research Paradigm

In the social sciences, there is not a unanimous definition for the term “research paradigm” nor a
defined set of universal paradigms for researchers to use (Guba, 1990). This is because each
author has different experiences that influence how research paradigms are chosen and defined
(Bryman, 2012; Burrell & Morgan, 1979; Guba & Lincoln, 1979). Some authors oppose the use of
the term “paradigm” altogether (Hammersley, 1992). This investigation adopted the definition of
a research paradigm as “the basic belief system or worldview that guides the investigator, not
only in choices of a method but in ontologically [see Section 3.2.2] and epistemologically [see
Section 3.2.2] fundamental ways” (Guba & Lincoln, 1994, p. 105). In simple terms, this is the lens
through which the world is seen and which shapes how a problem is approached. When adopting
a research paradigm in the social sciences, the researcher is not aiming to establish an absolute
truth or new discovery, but to justify and clarify how they approached their research based on their

beliefs and/or worldviews (Guba, 1990).
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Authors such as Burrell & Morgan (1979), Orlikowski & Baroudi (1991), Guba & Lincoln (1994)
and Creswell (2013) differ in their typologies of research paradigms. Guba & Lincoln (1994), for
example, outlined four types: positivism, post-positivism, constructivism and critical theory. In
contrast, Bryman (2012) argued that positivism and interpretivism are the only research paradigm
typologies. For this study, Creswell's (2013) four research paradigms were used, since they
allowed the researcher to explain in detail how this study was viewed and rationalised.
Notwithstanding this, other authors who concur with some of Creswell’s paradigms will be
included to complement the discussion. The four paradigms are constructivism, post-positivism,

participatory inquiry, and pragmatism.

Constructivism. Guba (1990, p. 26) suggested that constructivism “depicts knowledge as the
outcome or consequence of human activity; knowledge is a human construction, never certifiable
as ultimately true but problematic and ever-changing”. He explained that constructivists consider
the positivists’ view of the world (described in Section 3.2.2) as flawed for stating that there is only
one truth. In contrast, constructivists believe many realities can be constructed from people’s
minds and can only be interpreted from a subjective perspective (Gray, 2013). This suggests that
knowledge is co-constructed as a result of the researcher’s subjective interaction with participants
in their natural environment, and that it can have many meanings that vary from person to person
over time and depending on purpose. Thus, knowledge is constructed by giving meaning to the
participant’s social and cultural context, relationships, and community interactions. This is
accomplished with the help of qualitative methods due to their subjective nature. Examples of

these are interviews and participant observation, among others (Young & Collin, 2004).

Post-positivism. Post-positivism aims to obtain knowledge through prediction, observation and
control with an objective perspective (Guba, 1990). Onwuegbuzie et al. (2011) suggested that
post-positivists can only perceive pieces of reality because observations are fallible due to the
subjectivity of human reactions under diverse circumstances and, thus, they can only approximate
to reality and truth. In a more comprehensive way, through observation and measurement,
probabilities can be assigned to make inferential statistics that transform into knowledge.
Therefore, there is not an absolute truth under this view, only probabilities (Creswell, 2007). Both

gualitative and quantitative methods can be used within this paradigm (Pickard, 2012).
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Participatory inquiry. Gray (2013, p. 23) defined participatory inquiry as a paradigm that
“questions currently held values and assumptions and challenges conventional social structures”.
Nonetheless, the main distinction between this paradigm and the others is that reality is influenced
by the oppressive experiences that participants undergo in a society. This presents as an invitation
for the researcher to question current social structures and values, instead of focusing only on
interpreting the world (Gray, 2013). As realities are socially constructed, they will always be
influenced by an internal power source such as a feminist or materialist way of thinking (Guba,
1990). The aim of the participatory paradigm research is not only the acquisition of knowledge,
but there is also a focus on actions by empowering their participants to implement change in their
communities (Heron & Reason, 1997). Qualitative and quantitative methods can be used in this
particular paradigm for the collection and analysis of data (Willmott, 2008).

Pragmatism. Pragmatists believe that reality is debatable and modifiable as it is subject to
different interpretations and, because of this, the truth can be discovered with any method as long
as it is beneficial for answering the research question (Saunders et al., 2011). A particular
philosophical stance is not adopted in this approach (Creswell, 2007). Moreover, it is pluralistic as
the use of many methods from other paradigms is allowed (Johnson & Onwuegbuzie, 2004).
Hence, depending on the research questions, either quantitative and/or qualitative methods can
be used within this paradigm (Tashakkori & Teddlie, 1998). Table 3.2.3 presents a summary of
the key points of the four research paradigms discussed in this section that are used in social

science research.

Constructivism Post-Positivism | Participatory Pragmatism
Inquiry
View Not one truth One truth and Political Changeable and
probabilities structures constantly
renegotiated
Belief Many realities One reality Transformative | Facilitate human
social change problem-solving
Perspective | Subjective Objective Subjective Subjective
and/or Objective
Constructs | Co-constructed Through Through the Based on
knowledge | from people’s prediction, political beliefs | experience.
minds observation and | and opinions of
control. the researcher

Table 3.2.3 Summary of research paradigms for social sciences.
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On account of the above considerations, the selected paradigm for this research is constructivism.
The reason behind this choice is because constructivism is compatible with the previous selected
views of relativism and interpretivism. Constructivism will allow the researcher to create multiple
assumptions as data is interpreted. Since each participant situation is unique, there is not an
absolute truth, thus meaning has to be constructed as interactions occur.

3.2.4 Research Approach

The aim of this section is to explore two different ways in which research can be approached:
inductively or deductively. As theory and research are, by nature, interrelated, it is important to
define the way theory is rationalised in a study (Bryman, 2012). The theory is tested or created
throughout an investigation, defining the role it plays in guiding and influencing the method of
research (Saunders et al., 2011).

Through empirical analysis, researchers using the deductive approach test a theory or hypothesis
to be true or false (Bryman, 2012). The deductive approach logic implies that, if while testing the
theories or hypotheses the premises are true, then the conclusions ought to be true too (Gray,
2013). Saunders et al. (2011) suggested that existing theories can be found within the literature
and once they have been selected, the researcher can start testing them, possibly revise them,
and/or refute them. This is known as the ‘top-down approach’, in which the researcher starts

working from the general, being the top, to the specific, being the bottom (Myers, 2013).

The inductive approach is the converse of the deductive approach. The inductive aims to explore
empirical data through a ‘bottom-up approach’ (specifics to general) to establish patterns,
coherence, and purpose (Myers, 2013). Its objective is to generate meanings or, in some cases,
theories from gathered data, which are compared to the literature afterwards (Saunders et al.,
2011). It is not expected that the researcher has to know all the literature in order to use the
inductive approach; on the contrary, a comprehensive review of the most relevant literature in the
field and the researcher’s pre-existing judgements should be sufficient for formulating the

research questions (Saunders et al., 2011).

Consistent with the selected philosophical views from the previous sections and taking into
consideration the subjective nature of this research, it was decided that an inductive approach
would be followed. The aim of this study was to interpret the meanings embedded within the
relationships of ICs and ATs as a consequence of their caregiving experiences. The intention was
also to investigate the ways ATs were used, the motivation to get the technology, how the ICs
accepted the AT and whether appropriation occurred. The purpose of this research was
exploratory. Therefore, the intention of obtaining the findings was to inform and suggest further

exploration into relevant theories from the field of information systems. This means that an
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inductive approach was suitable for this investigation.
3.3 Research Strategy

Having described the research philosophy adopted for this study in Section 3.2, the aim of this
section is to provide a description of the difference between qualitative and quantitative methods
and present an in-depth exploration of the selected research strategy and the alternative
approaches considered for this investigation.

A quantitative approach “is deductivist and objectivist and incorporates a natural science model
of the research process (in particular, one influenced by positivism)” (Bryman, 2012, p. 715).
Additionally, its aim is to test human behaviour through theory and concepts in an artificial setting
by quantifying and analysing samples that will generalise findings in a structured way (Bryman,
2012). Flick (2015) suggested that in this type of approach, the worldview is fixed and the
researchers are uninvolved with the participants, meaning that the subjects’ points of view are
irrelevant. This research approach was not utilised in this study as the underpinning philosophical
assumptions were not compatible with the research, so there will not be an exploration into the

different strategies within this category.

Those taking a qualitative approach are “interested in how people make sense of the world and
how they experience events” (Willig, 2013, p. 8). The main objective is that, through an inductive
approach and an interpretivist assumption, the investigator creates theory without claiming an
absolute truth (Bryman, 2012). Saunders et al. (2011) suggested that it is an unstructured process
in which the researcher comprehends the phenomenon by immersing themselves in it, so that

theory and concepts can be developed from data and be transformed into meaningful patterns.

For the purpose of this investigation, a qualitative approach was selected as it aligned with the
aims and objectives of the study and it allowed the researcher to elicit detailed first-person
experiential accounts of the participants under investigation. This approach facilitated the
exploration of this phenomenon and permitted the researcher to interact with the participants in a
guided and controlled manner. In addition, qualitative research made sense, since it works
harmoniously with the stated philosophical views from previous sections and it can purposefully

be adjusted to the subjective and interpretative nature of this investigation.

Table 3.3, below is a summary of the selected philosophical choices and methodological

approaches for this research.
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Research Paradigm | Constructivism

Ontology Relativist

Epistemology Interpretivism
-Phenomenology
-Hermeneutics

Research Approach | Inductive approach

Research Strategy Qualitative approach

Table 3.3 Summary of the researcher’s philosophical stance.

Kaplan (1973) defined the purpose of research strategy as “to describe and analyse methods,
throwing light on their limitations and resources, clarifying their suppositions and consequences,
relating their potentialities to the twilight zone at the frontiers of knowledge” (p. 23). In simple terms,
research strategy refers to selecting, planning, assessing, and explaining the methods one chooses for
their study (Bryman, 2012). Saunders et al. (2011) suggested that there are several factors that have a
significant influence in the selection of a research strategy, such as the researcher’s prior knowledge
of the subject, the philosophical assumptions, the nature of the research questions, the length of the
project and the project’s aim. Willig (2013) also suggested that, from these factors, the philosophical
assumption of epistemology is considered to be the most influential in guiding the nature of the
strategy since it constrains which methods to use in the study. She extended this statement by
explaining that not all methods are appropriate for some research strategies, because they are not
always compatible. An example of this is using qualitative methods, such as an interview (see section
3.4.1.2), to measure variables within a sample or population. This contradicts the purpose of an
interpretivist assumption (as described in section 3.2.2), which is the driving force in a qualitative
research strategy (Willig, 2013).
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3.3.1 Alternative Approaches Considered

In this section, there is an introduction to the research strategies that were also considered for
this qualitative study. As this study involved participants who were considered vulnerable, only
gualitative research strategies from the information science realm that allowed the researcher to
investigate in an ethical, experiential, and empathetic manner were considered. The considered
research strategies were grounded theory, ethnography, case studies, narrative analysis and
phenomenological research. Each subsection contains a brief discussion and an outline of the

researcher’s reasons for choosing the specific research strategy.

Grounded Theory Method (GTM) was developed by Glaser and Strauss in 1967, who objected to
how existing theories dictate social research. GTM is a way “to identify and explicate
contextualized social processes” (Willig, 2013, p.47). They described the method as “theory that
was derived from data, systematically gathered and analysed through the research process”
(Strauss & Corbin, 1998, p.12). Flick (2015) explained that grounded theory does not use
theoretical assumptions, rather its aim is to construct a contextualised theory out of the gathered
data. It is clear from the two aforesaid descriptions that this strategy contains a description of one
of the main characteristics of a qualitative approach, which is generating new theories through
induction, rather than testing them (Willig, 2013). Wiesche et al. (2017, p.686) elucidated that “the
method is particularly relevant for research on issues for which limited prior research has been
conducted and for which theory building is needed”. They further explained that although
developing theory is an espoused goal of GTM, in some cases, developing models and/or
formulating richer descriptions of new phenomena could be an alternative way to approach GTM.

These three different types of research contributions can be differentiating in what follows.

Theories are the type of contributions that include relevant variables and an explication of the
relationship between those variables (Whetten, 1989). Moreover, it also includes the justifications
of the relationships of the variables and the limits of the theory (Whetten, 1989). Models contain
the definitions of any relevant variables and the relationships among them, however, they do not
aim to justify the relationships nor limit their boundaries (Markus and Robey, 1988). Lastly, rich
descriptions of phenomena are “narratives based on empirical observations without abstraction”
(Wiesche et al., 2017, p.686).

GTM has an appropriate selection of suitable techniques for data collection, including various types
of interviews, participant observation, and diaries (Willig, 2013). There are also predetermined sets
of tools and/or procedures that provide guidance whilst the researcher analyses the data, for

example, theoretical sampling, coding, theoretical saturation, and constant comparison (Bryman,
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2012). The aim of the analysis is to ground theory in data by creating concepts and categories
(Willig, 2013). The researcher cannot bring their own assumptions or expectations when analysing
and interpreting the data.

GTM has been used across different disciplines and for multiple types of studies, including
experiential research (Smith et al., 2009). Notwithstanding this, even when the focus of GTM is
on experiential research, the aim is still to create a conceptual explanation of the participants’
accounts to illustrate the resultant theoretical claim or to challenge theories (Boyd & Gumley,
2007; Cutcliffe, 2000; Tweed & Charmaz, 2012). Therefore, this approach was not selected since
this study aimed to create first-person accounts.. Furthermore, the vulnerability of the participants,
the cultural context and the difficulty in finding a sample experiencing the phenomena under

investigation were crucial factors in the exclusion of this strategy.

Bryman (2012) defined ethnography as “a research method in which the researcher immerses
him or herself in a social setting for an extended period of time, observing behaviour, listening to
what is said in conversations both between others and with the fieldworker, and asking questions”
(p. 711). This definition indicates that ethnography is a method in which the researcher has to
actively participate every day in people’s lives by getting to know them as intimately as if the
researcher is part of their culture (Flick, 2015). In addition, the aim of this methodology is to identify
the link between culture and people's reactions to a particular event or phenomenon (Gray, 2013).
Therefore, it is recommended that when adopting this methodology, the researcher considers
living in a place close to the participants to be able to start conversations with them and
understand their environment (Bryman, 2012). Some of the frequently used data gathering
methods are observations, interviews, field notes, and the collecting of documents (Bryman, 2012;
Gray, 2013). Data analysis uses interpretative methods that will help give meaning to any
established behaviour or statement given by a participant (Flick, 2015). Gray (2013) also
suggested that this research method does not have a defined or recommended number of
participants required for the study; it can be as many as needed. Finally, ethnography attains
reliability of data through triangulation, that is, having various sources of data collection that can

be cross-checked (Gray, 2013). Ethnography is an exploratory method that focuses on a culture,

requiring interaction with participants in a specific location to understand the meanings created
through their narratives (Maggs-Rapport, 2000). It requires a profound understanding of the
participants’ views, values, behaviours and language to describe the knowledge they construct
through culture (Flick, 2015).

This is an exploratory study, the aim of which is to uncover the essence of the relationship that is

formed by ICs with ATs during their caring role and the way in which ATs shape ICs' perception
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of the phenomenon. Ethnography facilitates the interaction with participants from different cultures
in an emphatic and ethical way (Gray, 2013). However, the required length of time for extended
observation was not suitable given that the funds for the research were limited and PwD may
show any common dementia symptoms, including aggression, which could be harmful during
interviews with ICs (Fauth & Gibbons, 2014). From an ethical point of view, it would have been
difficult to overcome all of the possible constraints that such a sensitive topic could be subject to.
Thus, it was decided that ethnography would not be used in this research.

Case studies focus on an exhaustive analysis and exploration of a single case (or several cases)
that can be an institution, situation, incident or even experience (Bryman, 2012; Willig, 2013).
Case studies allow a single complex situation to be analysed from different angles with the help
of different resources, to better understand the phenomena in place (Baxter & Jack, 2008). Willig
(2013) defined a case as “the particular unit of analysis” (p. 74). Cases are analysed to answer
the ‘hows and whys’ of complicated human experiences (Yin, 2009). This approach uses the
following methods for data collection: interviews, focus groups, observations, surveys or paper-
based notes that could help the researcher to better understand the story each participant has to
tell of the phenomenon under study (Crabtree & Miller, 1999). Willig (2013) described several
characteristic features of case studies, such as their focus on the specific details, rather than the
general, and that they follow a holistic approach as the overall framework of the case is examined.
She explained that case studies occur within a specific period of time, so it is important to
understand that change and development can occur throughout the project. Yin (2009) highlighted
that case studies begin with the formulation of a hypothesis or theory that will guide the entire
investigation. He outlined five types of case studies: critical, unique, representative, revelatory,
and longitudinal. He also stated that case studies could contain a combination of the
aforementioned types. This research strategy is suitable for qualitative and quantitative methods
(Bryman, 2012). Case studies allow in-depth descriptions of cases bounded in experiences
(namely, ICs of PwD) to be provided, taking into account participants’ feelings, beliefs, and the
cultural context (Gray, 2013). Nonetheless, they are limited to descriptions and do not focus on
sense-making and essence (Willig, 2013). Hence, case studies were not compatible with the
researcher’s philosophical views and, as a consequence, were deemed not suitable for this

research.
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Phenomenological research is rooted in the philosophical views of phenomenology (Creswell,
2007). This type of research strategy allows researchers to understand the world in terms of the
relations that humans form using intentionality (Verbeek, 2005). Intentionality “is the power of
minds and mental states to be about, to represent, or to stand for, things, properties and states of
affairs” (Jacob, 2019, p. 1). This means that this concept is a very basic form of human intuition
because, for example, we cannot just hear, we always hear something and somehow we always
direct this attribution at the world around us. Hence, phenomenology tries to take intentionality as
a starting point for everyday experience. From the traditional phenomenological research
perspective, consciousness is key, as it contains the participants’ experiences from the past and
present that provide meanings, images and memories that are fundamental for extracting
knowledge (Miller & Salkind, 2002). When using this research strategy, data is gathered using
unstructured methods, for example, in-depth interviews and narratives, since they provide
accurate descriptions of the experience (Gray, 2013). Other less frequently used data collection
methods are diaries and visual methods (Bloor & Wood, 2006). As part of the analysis,
phenomenological researchers use reduction (techniques to extract essence), the creation of
themes and the construction of meanings (Miller & Salkind, 2002). Samples tend to contain
between five and ten participants and the two most common sampling strategies are purposive
and systematic (Bloor & Wood, 2006). Phenomenology has many variants that permit researchers
to adopt a perspective that fits comfortably with their views or to answer specific questions that
relate to human experiences and meaning (Creswell, 2007). Notwithstanding this, the following
two phenomenological approaches can be used for experiential research: descriptive and
hermeneutic (Aagaard, 2017b).

The descriptive type was introduced by Husserl, the father of phenomenology, and the focus of
this is on understanding and giving meaning to particular human experiences (Miller & Salkind,
2002). This approach aims to bracket any previous memories, knowledge, judgements, or
experiences, to avoid any imposition from the researcher that could taint the data (Crotty, 1998).
Willig (2013) explained that descriptive phenomenological research has a degree of dependency
on the researcher’s intuition and creativity to comprehend the worldview from the participants,
since the analysis is subjective. In short, the premise of this type of approach is that
presuppositions from the researcher may cloud the purity of human experience, so that the focus
should be on deciphering the perception of the participants (Smith et al., 2009). This is
accomplished through a series of already established procedures that will help statements

extracted from interviews to be analysed and used to later on form themes (Crotty, 1998).
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In contrast to descriptive phenomenology, the hermeneutic approach uses previous assumptions
and knowledge from the researcher's worldview to better understand the perception of
participants experiencing phenomena in a particular context (Willig, 2013). This branch of
phenomenology was first introduced by the philosophical scholar Heidegger (Lopez & Willis,
2004). Miller & Salkind (2002) suggested that this approach, which is rooted in interpretation,
focuses on the connection between an experience and a participant, and how knowledge is
constructed from that exchange. To produce a hermeneutic interpretation, an iterative process
called the hermeneutic circle is implemented by the researcher to facilitate the understanding of
texts (Moustakas, 1994). Smith et al. (2009) suggested that the hermeneutic circle works with
‘parts’ and ‘wholes’ because “to understand any given part, you look to the whole; to understand
the whole, you look to the parts” (p. 28). The connotation of words, which are the parts, becomes
clear when seen through the whole context. Willig (2013) explained that the hermeneutic circle
uses the researcher’s presuppositions and tests them while analysing narratives so that every
emerging set of meanings or themes can advance the understanding of the phenomena under
study. Hermeneutic phenomenology is concerned with engaging with the participants’ narratives
and interpreting their beliefs and way of thinking in relation to the events under study (Willig, 2013).
Finally, this approach does not have a unigue truth; it can have several interpretations, due to the

many ways that phenomena can be perceived (Miller & Salkind, 2002).

3.3.2 Interpretative Phenomenological Analysis

This section contains an in-depth exploration of the selected methodology called interpretative
phenomenological analysis (IPA) and introduces the procedures it is comprised of. Discussion of the

rationale for this choice and the application of IPA to this research are included in this section.

IPA is a variation of hermeneutic phenomenological research, founded by Jonathan Smith and
popularised in the mid-1990s in the field of psychology (Smith, 1996). Nowadays it is used in the
research of diverse areas, such as healthcare, education and nursing (Roberts, 2013). Pietkiewicz
& Smith (2012) define IPA as “a dynamic process with an active role of the researcher which will
influence the extent to which they get access to the participant’s experience and how, through
interpretative activity, they will make sense of the subject’s personal world” (p.362). Smith & Osborn
(2008) described the aim of IPA as follows: “to explore in detail how participants are making sense
of their personal and social world, and the main currency for an IPA study is the meanings particular
experiences, events, states hold for participants” (p.53). The last two definitions support the idea
that every IPA researcher should attempt to walk in the participant’s shoes throughout the study
and to understand them as much as possible in order to truly reflect the participant’s perceptions

with the process of interpretation (Willig, 2013). IPA has three main key philosophical
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underpinnings: phenomenology, hermeneutics and idiography (Smith et al., 2009). Phenomenology
focuses on comprehending a human experience (Miller & Salkind, 2002), whilst the hermeneutic
circle is used to understand the narratives from participants taken from textual forms (Willig, 2013).
Idiography is defined as “the study of any specific situation or event” (Larkin et al., 2006, p. 103).
This philosophical foundation uses an in-depth analysis that follows specific procedures and
interprets a phenomenon under a particular context (Smith et al., 2009). Hence, the combination of
the three main elements of the philosophical points of view: subjective interpretation
(phenomenology), analysing texts (hermeneutics) and in-depth analysis of a specific event
(idiography) are the underpinnings of IPA (Larkin et al., 2006; Miller & Salkind, 2002; Smith et al.,
2009). Willig (2013) stated that IPA is concerned with interpreting the subjective lived experiences of
participants. She also highlighted that IPA has a relativist ontology as it focuses on “how participants

experience the situation or event” (p. 97).

The focus of this experiential study is on exploring the meanings that Mexican ICs of PwD form
during their experiences using ATs and how this type of technology influences their caregiving role.
A phenomenological methodology is suitable for this investigation because the aim of this type of
methodology is to understand the lived experiences and sense-making of the participants (Creswell,
2007). Phenomenology allows for the thoughts and feelings caregivers have about ATs to be
elicited. Phenomenological research permits and guides researchers to interact with participants in
an empathic and ethical way (Moran & Mooney, 2002). This research was of a vulnerable group that
described their caregiving experiences through in-depth interviews. Such experiences can be
overwhelming or difficult to relive. The possibility of emotional distress emphasises the importance of
an approach that will allow participants to be interviewed once in an unstructured way with the focus
on the depth of their interviews. Finally, the researcher’s philosophical and theoretical views are
compatible with the underpinnings of the chosen variation of hermeneutic phenomenological

research, interpretative phenomenological analysis (IPA).

IPA was chosen for this research for various reasons. Firstly, there are few known studies which have
adopted IPA for the exploration of experiences between humans and technology (Linder & Arvola,
2017; Murray, 2004). Hence, analysing the embodied (Merleau-Ponty’s view as described in section
2.5.1) human-technology relationships with an alternative perspective and method was a way to
respond to the Information Systems (IS) research agenda for experiential computing and to expand
the methodological options for lived experiences with technology (Bgdker, 2017; Yoo, 2010). IPA
provides first-person accounts that focus on what is of interest to the participants rather than to the
researcher and “opens up the possibility for a critical, decentered examination of the nature and
significance of material artefacts in human experiences, thought and action” (Schraube, 2013, p. 14).

This means that the participant’s individual accounts will help unravel the embodied interactions (i.e.,
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“the interactions with computer systems that occupy our world, a world of physical and social reality,
and that exploit this fact in how they interact with us® [Dourish, 2004, p.3]) between ATs and ICs that
will provide essential insights about a particular cultural context. Secondly, IPA is a methodology that
allows researchers to first analyse their participants using an idiographic focus (providing a focus on
their individual experience) and then comparing across to establish the convergences and
divergences among them (Larkin et al., 2019). IPA also has a bottom up approach that centralises the
research around the participant lived experiences. Finally, IPA is a morally-oriented methodology with
empirical sensitivity (Smith et al., 2009) that will provide the researcher with the guidelines and
flexibility to adjust the theoretical lens (Ihde, 1990) needed for the analysis of a mediated experience.

The following section will describe the research strategy.

3.4 Research Design

Having described the research strategy in section 3.3, this section will detail the way this research
was undertaken by following the step-by-step guidelines of IPA (Smith et al., 2009). Section 3.4.1
contains a description of how IPA was conducted for this study. In section 3.4.2, there is a
discussion of the limitations of IPA and section 3.4.3 has an outline of the measures taken to

maintain validity and credibility in this research.
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3.4.1 Conducting IPA

This subsection contains an introduction of the four suggested steps formulated by Smith (1996)
and the manner in which they were conducted for this study. Table 3.4.1 below contains a
summary of the steps of planning, collecting data, analysis and writing.

How to conduct an IPA study What to do?

Step 1: Planning Select sample size, manage your time and

consider ethical practices.

Step 2: Data Collection Select either a semi-structured or in-depth
interview and conduct it. You can also use
diaries, surveys and documents as data-
collecting methods.

Step 3: Data Analysis Read and re-read interview transcripts,
write notes and comments on the data,
develop emergent themes and search for
connections across emergent themes;
repeat these steps for the next transcript
and finally look for patterns across all

cases.

Step 4: Writing up Make sure your writing contains an
illustrated representation of the clusters and
themes, transcript extracts and a narrative

account of each participant.

Table 3.4.1. Steps to conduct an IPA study (Smith et al., 2009).
3.4.1.1 Planning

The two main components for planning are: selecting a sample size and time management (Smith
& Oshorn, 2008).

It is encouraged in IPA to use a purposive homogeneous sample of approximately three to six
participants. This is because the complexity of human experiences can turn data analysis into an
overwhelming task (Smith et al., 2009). There are many factors that could affect the process of
selecting a sample size. Smith et al. (2009) suggested that there are usually three main factors
that determine the size of a sample in IPA research: “the degree of commitment to the case study
level of analysis and reporting; the richness of the individual cases; and the organisational
constraints one is operating under” (p.51). These factors can vary from case to case. Depending
on the specifics of the study, these factors will guide the researcher to select a sample size (Smith
& Osborn, 2008). Given that the researcher is interested in acquiring a detailed account of a
person’s experience, quality is a priority over quantity (Smith et al., 2009). In other words, it is
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better to have a small sample with good narratives than a large sample that is difficult to
comprehend. Thus, itis recommended that although each study’s aim is different, a small sample
of approximately three to six participants should be used. Although IPA has iterative processes
that can continue, in theory, as long as the researcher wants, it is important to stop when meaning
saturation has been reached with the sample. Hennink et al. (2017) defined meaning saturation
as “the point when we fully understand issues, and when no further dimensions, nuances, or
insights of issues can be found” (p.594). Therefore, when the emerging themes were able to
answer the research questions and the researcher identified a pattern in participants’ responses
that was the moment when meaning saturation was reached providing an understanding of how

participants engage with the world (Willig, 2013).

The second point for planning is time management. Flick (2015) suggested that a Gantt chart
should be created for effective date organisation, and setting tasks and milestones clearly and
explicitly. Generated in consultation with the researcher’s supervisors, multiple versions of Gantt
charts were used to guide the study. Smith et al. (2009) suggested the following times as a

guideline for novice IPA researchers:

e For every recorded hour of interview, allow seven hours for transcription.

e The analysis is long and it normally takes several weeks (namely: analysing three cases
on a full-time basis may take up to two months).
e The comparison across the different transcripts takes approximately one week.

The first draft of the analysis may take up to two weeks.

3.4.1.2 Data Collection

The second step in IPA concerns the data collection methods (Smith, 1996). In gqualitative
research, the most frequently used data collection methods are interviews, surveys, observation,
diaries, and documents (Saunders et al., 2011). Bryman (2012) suggested that when selecting a
method for gathering data, the researcher needs to use one that will produce quality data. He
explained that quality is achieved by having controlled measurements, for example, making sure
the technology used for recording and transcribing is appropriate, creating protocols for interviews

or observations, and other measurements.

The following subsections will be a description of the recruitment process and a discussion of the
recommended data collection methods for IPA in this section. Smith et al. (2009) suggested that
the best methods for IPA data collection are the “ones which will invite participants to offer a rich,

detailed, first-person account of the experiences” (p.56). In-depth and semi-structured interviews
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are good examples of methods that can capture a person’s thoughts and feelings about the
phenomenon (Smith et al., 2009; Willig, 2013). In addition to interviews, there are other methods
that can also be used in IPA studies, such as diaries, observation and questionnaires (Flowers et
al., 2001; Larkin & Griffiths, 2002).

Recruitment of participants

Participants were recruited through the “Federacion Mexicana de Alzheimer” (FEDEMA), or the
Mexican Federation of Alzheimer in English. FEDEMA was founded in 2002 in Mexico City and it
is a non-profit society formed of different support groups, including 18 Alzheimer associations
around Mexico (FEDEMA, 2016). The association collaborated with the researcher on the project
and from their databases, provided the contacts of informal caregivers from one association. The
name and location of the association will not be disclosed to maintain the anonymity of the
participants since they all attended support groups in the same location that could identify them
easily. No financial incentive was offered to the participants because FEDEMA explained that
people under these particular circumstances want to be heard and to participate freely. They

explained this is a normal procedure and that the people are used to researchers’ interviews.

FEDEMA allowed the researcher to recruit participants by email. Invitations were sent by the
allocated association on behalf of the researcher with details of the research and researcher. As
few email responses were received, the association permitted the researcher to recruit
participants at their support groups in person. The researcher’s second approach was through
snowball sampling. According to Gray (2013), snowballing is when “the researcher identifies a
small number of subjects, who, in turn, identify others in the population” (p.88). To effectuate this
approach, the researcher gave a brief announcement at the beginning of the support group
meeting. In her speech, she invited any potential candidates to participate and to invite others
who could potentially participate. The researcher recruited a homogeneous sample of 21 Mexican
informal caregivers from an Alzheimer’s Association in Mexico (see section 3.4.1.3 for a detailed
explanation of the sample selection and recruitment). Individual appointments were scheduled for
all the selected participants at a time of their convenience. All participants were given an
information sheet in advance which contained the details of the investigation and an oral

explanation of the research (see Appendix 1 for a copy of this).
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Inclusion and Exclusion Criteria

Participants were selected who met the following inclusion criteria:

e People who were, or had been, informal caregivers of people in the middle and advanced stages of
dementia. For the study, people who had been ICs were recruited since it was advised by the
allocated Alzheimer’s Society that people going through the experience find it very difficult to manage
their time and therefore it would be challenging to find time for an interview. In this study, the
characteristics of the middle stage were based on information taken from the Alzheimer's Society
website. The middle stage is when a patient starts needing support for basic day-to-day activities,
for example, eating, showering, using the toilet, and dressing (Alzheimer’s Society, 2017). They can
be irascible and become increasingly forgetful. In addition, they can also start showing aggression
towards people who are trying to help them. People in the early stages of Alzheimer’s disease are
not suitable as it is difficult to diagnose dementia in such early stages, and acknowledgement of the
condition does not usually occur until it reaches a medium stage. People with advanced dementia

may have lost their full mobility and be bound to their beds.

e The participants needed to have used an assistive technology, for example, monitoring cameras, for
in-home care as part of their caregiving experience. There was no minimum experience that the
caregiver had to have had with the technology before the interview. This decision was made because

the aim of this investigation was to capture positive and negative experiences with the technology.

e Informal caregivers had to be of Mexican nationality acquired through birth, not naturalisation. It was
important that the participant had lived only in Mexico their whole life. This requirement ensured the
participant knew the cultural mannerisms and traditions of the country. By interviewing native
Mexicans, an accurate representation of their collective beliefs and values as a society could be

collected.

Choosing an interview style

In social science, there are different styles of interviews used for research. The main reason for a
researcher choosing this data collection method is that it allows them to explore the participant’s
knowledge, feelings, attitudes, and values (Cohen et al., 2013). Furthermore, the aims and
objectives of the research inform the style of interview (Gray, 2013). Bryman (2012) suggested
that the aim of an interview “is for the interviewer to elicit from the interviewee or respondent, all
manner of information: interviewees’ own behaviour or that of others; attitudes; norms; beliefs;

and values” (p.209). This means that, for research purposes, an interview is a data collection
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method in which the interviewee provides information to the researcher including insights from
their personal perspective (Gray, 2013). There are twelve types of interview approaches that are
generally used in social science: structured, semi-structured, unstructured, standardised,
intensive, qualitative, in-depth, focused, focus group, oral history, group and life history interviews
(Bryman, 2012). Each research strategy normally has its own recommended set of data collection
methods, and IPA is no exception (Smith et al., 2009). As mentioned in section 3.3.2, for IPA, the
two most frequently used styles are in-depth and semi-structured interviews, as they focus on a
person’s experience in depth (Smith & Osborn, 2008). In the following subsections, there will be
an exploration of these two styles, with a specification as to which one will be used for the

research.

In-depth interviews. Saunders et al. (2011) described in-depth interviews as a way to converse in
an informal, unstructured manner about a participant’s experiences. Legard et al. (2003)
suggested that, even though a good in-depth interview appears to be a natural conversation, it
has to contain an implicit structure that can be flexible but must be followed by the interviewer. In
other words, it is highly recommended to make an interview schedule that contains the set of
open-ended questions that the researcher wishes to ask in accordance with their aims, and a plan
for any possible difficulties that can emerge in the interview (Smith et al., 2009). Furthermore, in
this style, the interviewee’s story is interpreted by the interviewer to provide new insights into the
studied phenomenon (Legard et al., 2003). This interpretation should contain a reflection of the
values, beliefs, feelings, and behaviours of the interviewees (Saunders et al., 2011). In theory, a
typical in-depth interview takes approximately one hour or more to be completed (Smith & Osborn,
2008).

Legard et al. (2003) suggested that there are four main characteristics of this style. Firstly, it is
both structured and flexible. It is structured in that the researcher needs to know what questions
he/she wants to ask, and it is flexible because the interviewee will shape the course of the
interview as it progresses. Secondly, the interactive nature of this approach is important, as the
participation of both parties is required to generate the information that is needed. Thirdly, different
techniques, such as follow-up questions, are used to achieve in-depth answers from the
interviewee. Fourthly, the researcher, in acquiring knowledge during their research, will develop

a new worldview, particularly of the phenomenon, and the various perspectives surrounding it.

Finally, this approach requires a face-to-face interview, since it is part of the analysis to
acknowledge any relevant facial expressions and hand gestures that could say something more
about the participant (for example, implicit information) (Smith et al., 2009). The aim of this study

was to understand the lived experiences of ICs using ATs for their caring role. Therefore, given
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that an insight into the phenomenon under investigation is expected, this type of interview was
deemed to be suitable for the research. This is because it would deliver a great understanding of
their lived experiences and “facilitates an appreciation of the participants’ priorities and a sense
of the relative importance of what the participants talk about and bring to the focus of the interview”
(Smith et al., 2009, p. 70). Thus, there are higher probabilities of richer data output for the research
with this style.

Semi-structured interviews. Similar to in-depth interviews, semi-structured interviews are those with
a defined agenda or schedule that contains the questions that will help the interviewer to remember
topics and focus during the interview (Gray, 2013). This approach is also flexible, since the researcher
can freely change the direction of the interview to get the answers for their research questions (Willig,
2013). Alternatively, the researcher can create a new question in the moment if this change can lead
to a possible new discovery that may be beneficial for the research (Bryman, 2012). Semi-structured
interviews are an iterative process as a researcher may start with some questions and realise by the
end of the first interview that he/she needs to make changes to the questions, without discarding the
data from the first interview (Smith et al., 2009). The questions in this type of interview should
provoke the sharing of personal stories (Willig, 2013). Smith et al. (2009) suggested that this type of
interview should contain six to ten open-ended questions, along with a couple of closed-ended and
rescue questions, in case the topic deviates. They explained that a semi-structured interview lasts
between 45 to 90 minutes. Furthermore, various authors agree that the rapport created between the
interviewer and interviewee is a crucial factor for the success of this type of interview (Bryman, 2012;
Flick, 2015; Whiting, 2008; Willig, 2013). Thus, the interviewer should make the interviewee feel
safe, comfortable, and encouraged throughout the process so that talk can be open and free (Smith
et al., 2009).

This style is compatible with IPA’s data analysis style, as it allows one to probe meaning from
those shared experiences (Willig, 2013). However, Smith et al. (2009) stated that a semi-
structured interview limits the researcher’s analysis and the opportunity for a detailed account
from the participants, as themes can only be developed from the interview schedule topics.
Additionally, they recommended in-depth interviews since IPA’s inductive nature allows
exploration from the specific to the general, thus creating richer data. Accordingly, in-depth
interviews were the selected method for this research. The following subsection details the way

interviews should be conducted, and the approach that was adopted in this study.

Planning the interviews

Before conducting an interview, it is important to inform an interviewee of the approximate length
of time of the interview, the main objective of it, and the openness of the researcher to answer

any questions they generate while they read the informed consent information (Smith et al., 2009).
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Further to that, it is fundamental to set a place for the interview which is safe, quiet, and
comfortable to the interviewee (Smith, 1996). These last steps will help to establish rapport with
the interviewee, which is essential at the beginning of the interview (Smith & Osborn, 2008). Once
the rapport has been achieved, the first question can be asked, with the researcher giving
sufficient time for the participant to think and respond freely (Smith et al., 2009). Smith et al. (2009)
suggested that “good research interviewing requires us to accept, and indeed relish, the fact that
the course and content of an interview cannot be laid down in advance” (p.65). This means that it
is likely that the interview schedule will not be followed, completed or phrased as it was written;
rather, it will serve as a guide. This should not be a reason to think the interview went wrong
(Willig, 2013).

Smith et al. (2009) proposed a key set of questions that can be used in the middle of the interview
in order to obtain a richer description of the participant’s experience, namely, “Why? How? Can
you tell me more about that? Tell me what you were thinking? How did you feel?” (p.68). These
guestions can be used particularly if the participant gives generic and impersonal answers (Smith
& Osborn, 2008). Once the interview is finished, an important part of the interview procedure is to
create a verbatim record of it, describing in detail any non-verbal utterances, for example,

laughter, long silences, crying, and so on (Smith et al., 2009).

Conducting the interviews

For this investigation, 21 Mexican ICs of a PwD who used ATs for their caring role were
interviewed face to face. Twenty participants decided to have their interview in their homes and
one participant at the Alzheimer’s Association office. The day prior to each participant’s interview,
the researcher wrote in a personal diary and logged her feelings, thoughts, and anxieties about
the participant she was going to interview. These writings were based on the recruitment process
interactions, namely, the phone conversations, text messages, email exchanges and face-to-face
conversations at their support group. The objective of this exercise was to have a point of

reflection and comparison of any pre-conceptions of each participant.

Before the interview started, the participants were asked to read their information sheet, sign their
written consent form and answer a demographic questionnaire (a copy of which is in Appendix 1).
Their interviews were audio-recorded only and transcribed in Spanish by the researcher. All
recordings were stored on the University's cloud servers and the researcher's encrypted laptop.
A copy of the interview schedule can be found in Appendix 2. The questions during the interviews

focused on asking the participant to describe the way they used the technology in their everyday
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life, how they felt and thought about it, how their family member with dementia reacted to the
technology, their expectations when they first bought the technology and the way this technology
was incorporated into their family routine. The aim of these types of questions was to elicit the
nature of the usage of ATs during the caregiving experience. Probing questions were used to
detail the narrative they shared about their experiences. After each interview, the researcher
made a second log on her personal diary about the details, thoughts, feelings, and impressions

obtained from the interviewee.

3.4.1.3 Data Analysis

The aim of data analysis within IPA is for the researcher to interpret the underlying meanings and
complexities from the phenomena under study (Smith et al., 1997). According to Smith et al.
(2009) “analysis is an iterative process of fluid description and engagement with the transcript” (p.
81). Hence, the transcripts from the interviews are the fundamental key for data analysis (Smith,
1996). The six steps are reading and re-reading, initial noting, developing emergent themes,
searching for connections across emergent themes, moving to the next case, and looking for
patterns across cases. These will be described in the next subsection, along with the rationale for
the selection of the final sample and the way participants were analysed using the suggested six

steps.

Final sample. As mentioned in section 3.4.1.1, IPA samples are usually small with approximately
three to six participants (Smith et al., 2009). Nonetheless, in this study, 21 participants were
recruited. This provided the researcher with a data buffer in case some interviews were not
adequate for the final sample for this thesis and to purposively select the most informative
interviews as discussed below. In addition, the researcher recruited this amount of participants to
have enough material for future research and publications related to the topic of IC of PwD. After
all the transcriptions were completed, the researcher allocated pseudonyms to the participants.
She then created a password-encrypted internal file in Excel to visualise the summary of the
participants’ in an orderly fashion. In order to decide which participants to analyse first, the
researcher took into consideration the notes kept in her personal diary. Comparing the pre- and
post-interview notes from the researcher’s personal diary helped her to identify the quality of the
interviews. The richness of the interview was judged according to the extent to which participants
were able to express their feelings and explain in detail their everyday experiences. The
researcher reviewed her notes under the guidance of her supervisors and selected the five most

engaging and complex stories.

These five participants were analysed following the six steps for IPA analysis, which are explained

in detail in the next subsection. As a result of the preliminary results of the first five participants,
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the researcher decided to assess the feasibility of including participants who had contrasting
views to the ones who had already been analysed. For example, if one of the participants from
the first group had a supportive family, then from the remaining sample of 18, the researcher
looked for cases with a participant that had a poor relationship with their family. This process was
made to provide the following contrasting views: hiring a nurse versus caring without extra
support; having more than one sibling versus only one sibling; working full time while being a carer
versus being unemployed; and caring for the PwD at the time of the interview versus having been
a carer in the past. Therefore, the second filter applied to the remaining sample of 18 was their
viability for a contrasting view that would illustrate different circumstances under the same
phenomena. The number of participants that were selected after the second filter were four,
making the final sample to analyse for this thesis,nine. The remaining twelve participants will be
divided into two samples of six that are planned for future publications independent from this

thesis.

Step 1: Reading and re-reading. The first step for data analysis is reading the transcript of an
interview several times to completely understand the data (Larkin et al., 2006). It is recommended
that researchers listen to the original recording of the interview several times to detect any
emotions in the voice of the interviewee (Smith, 1996). It is done in this way so that the focus of
the analysis is the interviewee because, in other methods, the researcher focuses only on the
words of the transcripts and not the emotions or reactions from the participants during the
interview (Smith, 2004). Any reflections, personal observations or new ideas emerging from the
recordings should be written down for theme generation (Smith et al., 2009). The researcher
followed this approach and listened to each recording as Smith et al. (2009) suggested. All the

emerging notes were written down in the researcher’s personal diary.

Step 2: Initial noting. The second step of data analysis is the thorough exploration of the
language and semantic content within the transcript (Smith etal., 1997). It is very time-consuming,
as it requires line-by-line coding of the transcript, but it allows the researcher to become familiar
with it and the encrypted meanings inside of it (Smith, 1996). The aim of this step is to “produce
a comprehensive and detailed set of notes and comments on the data” (Smith et al., 2009, p. 83).
The main difference between the last step and this one is that the notes from the previous step
were made only from listening to the recording, whilst in this step, they also emerged from reading
the transcript (Smith, 2004). With the initial noting, the researcher identifies the descriptive,
linguistic, and conceptual comments made by the interviewee and with this, realises what matters

to them and the real meaning of their worldview (Larkin et al., 2006).

Step 3: Developing emerging themes. In this third step, the researcher should have sufficient
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notes and familiarisation with the interviews that will allow for the development of emerging
themes (Smith, 2004). The aim of this step is “to reduce the volume of detail (the transcript and
the initial notes) whilst maintaining complexity, in terms of mapping the interrelationships,
connections and patterns between exploratory notes” (Smith et al., 2009, p. 91). In other words,

this is the time to condense data and analyse the notes from previous steps.

Smith & Osborn (2008) suggested that, during this step, the researcher will start to slowly discover
emerging patterns that will allow theoretical connection to other transcripts but that are still unique
to the analysis. However, Smith et al. (1997) explained that, in order to create themes, the
researcher will need to break up narrative flows so that meanings can start to arise. They
elaborated that this is part of the hermeneutic circle, as described in section 3.2.4. After the initial
noting analysis, the researcher needs to produce themes that will demonstrate a concise
statement to describe a category that is a reflection of the researcher’s interpretation of the text
(Willig, 2013). In other words, it should capture something that will demonstrate a meaning or
reference to the text (Smith, 1996).

Step four: Searching for connections across emergent themes. Step four works with the
emergent themes from the transcript, in chronological order, from the previous step (Smith &
Osborn, 2008). These themes need to be placed into a functional structure that will allow the
researcher to compare all the clusters of related themes, through the use of charts, maps or small
pieces of paper (Willig, 2013). This comparative analysis gives the researcher the opportunity to
see whether the themes fit into the frame of the research questions and are a true representation of
the participant's account (Smith et al., 2009). Willig (2013) suggested that some of the formed
clusters will naturally represent meanings and others will be hierarchical relationships amongst
each other. She further explained that, at this point, the researcher should create labels that could be
descriptive, a brief guotation or in vivo terms (a direct quote from the transcript) for the clusters that
can capture their essence. Once the researcher feels comfortable with the final set of themes, it is
important that he/she logs in a diary how the comparative analysis was carried out so that this can
be considered while writing the analysis (Larkin et al., 2006). The last step in this search for
emergent themes is to create a graphic representation of the clusters through simple tables. These

can be made in a Word document (Smith, 2004).

Smith et al. (2009, p.99) recommended that novice researchers should conduct their analysis using
paper based (hard copies) for certain steps and could, if preferred, using electronic files to store
the final emergent themes. They explain in their specific IPA guidelines that this provides
researchers with a better panoramic view of the data collected and it provides faster movement

when creating themes. Based on this suggestion, the researcher of this thesis decided to follow this
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advice and in Chapter 5 a detailed explanation of the way the analysis was made will be described.

Step five: Moving to the next case. Step five is the analysis of all of the remaining transcripts by
repeating all previous steps, until the analysis of the final transcript (Smith & Osborn, 2008). This
means that, in theory, each transcript can be considered as an individual case study with
particularities that need to be bracketed each time the researcher analyses a new transcript (Smith
et al., 2009). The researcher is thus adhering to the idiographic nature of phenomenological
research as described in section 3.3.2 (Willig, 2013).

Step six: Looking for patterns across cases. The last step of the cycle deals with the comparison
of all the cluster of themes from all individual cases to find patterns among them (Smith et al., 1997).
This step requires a great deal of creativity and innovation on behalf of the researcher, as he/she
needs to identify hidden meanings, connections or even new interpretations from the final sets of
themes (Larkin et al., 2006). Afinal table is created with the cluster of themes along with subordinate
theme labels, quotations that illustrate each theme and a reference to which page or line it belongs
(Smith, 2004). In this stage, many themes will be discarded because, after creating the table, they
will no longer be meaningful (Smith et al., 2009). It is considered unmeaningful if it does “not fit well
with the emerging structure or because they have a weak evidential base” (Pietkiewicz & Smith,
2012, p. 368). The final number of clusters and themes will vary in every case and in the end it

should be a meaningful representation of the participant’s account (Smith, 1996).

For this challenging step, all final clusters of themes from all participants were input into an Excel
file to visualise commonalities more easily. A detailed description of this step is given in Chapter 5
(section 5.2).

3.4.1.4 Writing up

The final step of the IPA analysis is writing up. The aim of the results section is “to give an account of
the data, to communicate a sense of what the data are like, and to offer an interpretation of the data,
to make a case for what they all mean” (Smith et al., 2009, p. 109). Some elements that this result
section should contain include an illustrated representation of the clusters and themes inside,
transcript extracts, and a narrative account of the participant (Larkin et al., 2006). Depending on the
project, more elements can appear as this is a creative and innovative stage of the methodology
(Smith & Osborn, 2008).

Furthermore, the following sections of the write-up should always be consistent and truthful to the
title and main objectives of the project (Smith, 2004). The researcher needs to be coherent with
the writing of the report by making sure all of the sections lead to the answering of the research

guestions. Smith (1996) clarifies that there is not a set of instructions to follow in order to write a

113



good IPA paper, but it is fundamental to achieve the main objective of the methodology at the

end, which is to “represent a dialogue between participant and researcher that is reflected in the

interweaving of analytic commentary and raw extracts” (p.110). Hence, this provides a full account

of the participant’s experience giving the researcher a better understanding of their worldview.

3.4.2 Limitations of IPA

IPA, like other approaches, has received criticism regarding the suitability of its use (Smith et al.,
2009). Willig (2013) highlighted that the three main criticisms found in the literature are: a) the

role of language; b) the suitability of accounts; and c) explanation versus description. The

following is a brief description of these limitations.

a) In phenomenological studies, textual forms are the primary source for analysis (Gray,
2013). These can be through the transcript of an interview, personal diary, and field notes
(Bloor & Wood, 2006). Willig (2013) suggested that focusing an analysis solely on a text can
be a problem because an experience can be perceived and narrated in different ways.
Consequently, IPA’s validity and quality come into question. As a response to that critique,
Smith & Osborn (2007) explained that “IPA has a theoretical commitment to the person as
a cognitive, linguistic, affective and physical being and assumes a chain of connection
between people’s talk and their thinking and emotional state” (p. 54). In other words, text in
IPA directly represents the participant’'s feelings, thoughts and beliefs towards the

experienced phenomenon within a particular context, rather than the phenomenon itself.

b) Tuffour (2017) suggested that one of the main concerns of IPA is the richness of an interview,
that is, how likely is it for a participant to express their experiences in a way that is suitable for the
researcher’s study. Moreover, Cioffi (2003) argued that not all people are able to communicate their
physical or emotional experiences accurately. These two arguments open the debate about the
suitability of accounts. It can also be argued that language barriers between the researcher and
participant could be problematic as people tend to express emotions through metaphors (Kévecses,
2003). Lastly, for IPA, the question has arisen as to whether vulnerable participants with speech
impediments (for example, due to medical reasons) and children, could be suitable candidates for
this method as evidently they may not be able to express themselves extensively as the approach

requires (Willig, 2013).

c) Willig (2013) explained that phenomenological research, including IPA, is, to a degree,
dependent on the researcher’s intuition and creativity to comprehend the worldview of the

participants, given that the analysis is subjective. In short, the belief in this type of approach is that
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presuppositions from the researcher may cloud the purity of human experience. Therefore, the
focus should be on deciphering the perception of the participants (Smith et al., 2009). This is
accomplished through a series of already-established procedures that will help with the analysis of
statements extracted from interviews that will later on form themes (Crotty, 1998). The problem
with this is that the nature of this approach answers only how questions, rather than the whys.
Hence, phenomenology only describes the meanings embedded in the experience, rather than
explaining why it happens. This way of thinking has led to questions being raised about the

credibility of actually understanding the phenomenon.

3.4.3 Validity and Credibility

There are different opinions among qualitative researchers about the most appropriate
considerations to make to ensure the validity and credibility of a study (Angen, 2000; Gray, 2013;
Guba & Lincoln, 1994; Willig, 2013). For instance, Gray (2013) and Guba & Lincoln (1994) argued
that validity is achieved through the coherence of the theoretical perspectives with the
underpinnings of the methods. In the same vein, Angen (2000) suggested an emphasis on ethical
procedures and considerations of the study, along with a substantive understanding of one’s own
biases through self-reflection. Notwithstanding this, for this investigation, the advisory guidelines
from Smith et al. (2009), who are the most prominent authors on the subject of IPA, were followed.
The two suggested approaches are Yardley’s criteria and independent audits. These assessment

guidelines will be described below.

3.4.3.1 Yardley’s Criteria

This approach was created by psychologist Lucy Yardley and it is composed of four main
principles for assessing the validity and credibility of the research (Yardley, 2000). The following
descriptions are based on the two main papers in which she addresses these elements (Yardley,
2000; Yardley, 2017). The first essential principle is sensitivity to context. Yardley (2000) referred
to this as the way a researcher proves the sensitivity of the subject through the presentation of a
coherent theoretical and philosophical context. She also specified that when the research is
phenomenological, it is advisable to provide a detailed description of the philosophical choices to
have a good foundation for the analysis. Smith et al. (2009) also explained that, because the
researcher is making sense of the participants’ perceptions, this principle is used in IPA when the
researcher explains the rationale of the study during data collection by using an empathic
approach with participants and when analysing the data. Another example of this principle is the

demonstration of the participants’ extracts to support the researcher’s results (Smith et al., 2009).

The second principle is commitment and rigour. This element is explained as the transparency
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that the research provides in terms of the data collection, analysis, and results (Yardley, 2017). It
is fundamental that a researcher is capable of showing thoroughness and coherence of their work.
Yardley (2000, p. 222) suggested that, for a phenomenological study, the “use of prolonged
contemplative and empathic exploration of the topic together with sophisticated theorising” are
good practices. For the specific case of IPA, rigorous commitment can be shown through the
interviews, because a rich interview is a reflection of the personal investment a researcher has
made in creating rapport with the participant (Smith et al., 2009). Finally, rigour can also be
emphasised by the appropriateness of the sample, the depth of the interpretations, and the
idiographic focus.

The third quality assessment is transparency and coherence. Yardley (2000) described these two
as the ability of the researcher to provide clarity of their work. In other words, this is how a
researcher presents, in detail, the way the analysis was conducted and how the researcher found
the presented results. Smith et al. (2009) suggested that a good approach for complying with this
principle is to provide a coherent narrative that is pleasant to read, the provision of tables and
photographic evidence of the way the analysis was carried out, and finally, that the research has

an evident phenomenological and hermeneutic focal point.

The fourth characteristic is impact and importance. This refers to the potential contribution and
utility the piece of work might have after completion (Yardley, 2000). In IPA, this impact is tested
by selecting a topic that is interesting and relevant to the area of research and that could create

awareness of an unheard lived experience (Smith et al., 2009).
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3.4.3.2 Independent audits

According to Smith et al. (2009), there are specific elements of the research that can be traced

and audited by a person who is not involved in the project, or by the researcher, for credibility.

These elements are “initial notes on the research question, the research proposal, an interview

schedule, audiotapes, annotated transcripts, tables of themes and other devices, draft reports,

and the final report” (p.183). They suggested that auditing is a good practice, because it will

provide a step-by-step guide of how the research was conducted. The two most common

approaches for auditing are: 1) collecting all of the suggested elements and asking a researcher

who has no relation to the project to conduct an audit; and 2) asking the researcher’s supervisor

to check, question, challenge or criticise the recommended elements (Smith et al., 2009). In

accordance with the suggested approaches for validity and credibility, the procedures outlined in

table 3.4.3 were followed for this research.

User element

Procedure

Sensitivity to context

A detailed description of the adopted
philosophical perspective was provided (see
Section 3.2).

Verbatim extracts of the pariicipants were used
to exemplify arguments (see Appendix 3 and 4).
The researcher has kept a personal diary used
for reflexivity purposes.

During the analysis phase, the researcher had to
go back to the recordings and personal diary
multiple times to really engage with the emotions
of the participants.

Commitment and rigour

During the recruitment phase, the researcher
volunteered at the allocated Alzheimer's
Association, to establish rapport with potential
pariicipants and to answer face to face any
potential questions they might have of the
investigation.

Interviews were done at pariicipants’ home for
their convenience as they had to care for their
family member with dementia.

Transparency and coherence

To provide clarity in this study, the researcher
provided in the Appendices, photographic
evidence of the way the analysis was done, an
example of the interview questions and
questionnaire and the invitation sent to
pariicipants.

Throughout this thesis, various tables were used
to synthesise elements of this research.

The philosophical stance of the researcher is
clear and consistent with the theoretical
underpinnings of IPA_

Impact and importance

The findings of the research contribute to the
field of dementia care research.

Independent audit

Audits were conducted for every paricipant's
analysis with the primary supervisor.

An independent audit was made by a researcher
with no relation to the project.

Table 3.4.3 Validity and credibility procedures followed for this research.
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3.5 Ethical considerations

Ethical considerations are imperative in any piece of research since they protect the well-being,
privacy and rights of the humans that participate in interviews or experiments (Orb et al., 2001). It
is important to monitor ethical practice throughout the collection and analysis phase of research,
with constant reflection and inspection into the participant's wellbeing (Gray, 2013). Research with
ICs of PwD is considered sensitive and therefore presents multiple ethical challenges (Bolmsjo et
al., 2006. The ethical considerations that were followed for this study act in accordance with the
University of Sheffield's ethical requirements which subsume the principles of the British
Psychological Society (BPS). The four ethical principles stated on the BPS (2018) Ethics

Committee’s code of ethics and conduct are respect, competence, responsibility and integrity.

The principle of respect refers to the way a researcher protects a participant’s dignity, which
includes addressing their confidentiality and rights with sensitivity (BPS, 2018). One of the
reasons this principle is fundamental in all qualitative research is to avoid harm to participants
(Smith et al., 2009). In this particular study, harm could have been done through participants
talking about their lived experiences (see table 3.5.3 to learn about the steps put into place to
respond to participants who could potentially become distressed). How someone may be affected
emotionally or psychologically can be difficult to predict, especially if the experiences they are
recalling were traumatic (van der Kolk et al., 1985). Therefore, it is imperative to communicate to
participants every aspect of the research including, but not limited to: the aim of the research, the
information that will be collected, the name of the researcher, the approximate time a participant
will be needed, and how confidentiality and data storage will be managed (Gray, 2013). It is very
important to emphasise that participants should provide their written or verbal consent before the
data collection takes place (Willig, 2013). The second principle is competence. Competence
pertains to the researcher’s skills and preparation for the research (BPS, 2018). The principle of
responsibility concerns the researcher’s professional attitude in ensuring that no participant is
harmed during or after their interview (BPS, 2018). The last followed principle was integrity. BPS
(2018) defines it as “being honest, truthful, accurate and consistent in one’s actions, words,

decisions, methods and outcomes” (p. 7).

The following subsections will describe how the ethical principles were implemented in the present
study. Section 3.5.1 provides the procedures followed to ensure participant’s dignity and
confidentiality. Section 3.5.2 describes the rationale and details of the conducted pilot study.

Section 3.5.3 outlines the procedures followed to ensure the participants and researcher’s safety.
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3.5.1 Protecting participants’ dignity and anonymity

For this study, it was agreed by the researcher and supervisors to avoid disclosing the location of
the association to protect the anonymity of the participants. This issue was addressed by clarifying
and verbally reassuring each participant, as well as through the consent form, about the potential
risks of being identified. This took place before any data were collected. The participants were
informed that the researcher’s supervisors were also going to have access to their data and that

the results of the study could be used for future publications.

This study was compliant with this principle of respect through informed consent. Informed
consent refers to the right of every participant to be fully informed about what the study constitutes
(Silverman, 2016). All participants were given a paper-based information sheet and consent form
on which to provide a written signature on the day of their interview. This form included information
about the purpose of the research, the different topics to be discussed during the interview, the
possible length of time of the study, their right to withdraw at any point and how the data would
be stored and protected. Before signing their consent forms, all participants were given time to
think and were also asked the following questions verbally: 1) Do you have any questions or
concerns about the research? 2) Do you understand that you can withdraw from the interview at
any point without providing reason, or decline to answer any question? 3) Can you confirm that
your participation is voluntary? If the participant agreed to these questions, then they were
provided a pen for signing the consent form. Copies of the information sheet, an example of the

informed consent form and the approved ethics form are provided in Appendix 5.

In accordance with ethical principles, the participants’ data were encrypted and stored on the
university's cloud servers and on the researcher's encrypted and password-protected laptop for
the length of the study. Participants’ anonymity was ensured by assigning pseudonyms that were
used throughout the analysis. The study received ethics approval in accordance with the
University of Sheffield’s Research Ethics Policy on the 17" of October 2017 (the letter of approval
is provided in Appendix 5).

3.5.2 Pilot Study

In compliance with the principle of competence, and to prepare for this research, the researcher
conducted a pilot study with the aim of strengthening her interviewing skills. The objectives were
to improve the researcher’s interviewing skills and to evaluate the appropriateness of the interview
schedule. The ethical application for this pilot study was approved on the 15" of August 2017 by
the University of Sheffield’s ethics reviewers. A copy of this document can be found in Appendix

5.
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For the pilot, data were collected from in-depth interviews. Five research students were recruited
from the University of Sheffield's Information School. The participants were chosen due to their
accessibility and proximity to the researcher so that the researcher could test the interview guide
and data collection tools in a convenient manner. Each participant was interviewed individually once
for approximately 90 minutes. The process took place in the Information School's iSpace meeting
rooms, where the participants' interviews were audio-recorded with the consent of the participants.
The obtained data were stored on the University's cloud servers and the researcher's encrypted
laptop, in accordance with the University’s requirements. A week prior to their scheduled interview,
the participants were emailed and asked to create a fictional story (the guideline of the scenario was
provided by the researcher) where they were the primary caregivers of a family member with
dementia and they were actively using ATs in their caring role. In addition, the email stated that at
any point during the interview, the participant was free to improvise their story. The questions were
focused on asking the participant to describe the way they used the technology and how they made
sense of it. The results of this pilot study were not used with the rest of the data from this research

but they helped to develop the researcher’s interview technique.

3.5.3 Protection and well-being of participants

As mentioned before, this research involved vulnerable participants (ICs) and a sensitive topic
(lived experiences as caregivers). The researcher acknowledged that during the interview,
caregivers could experience some feelings of distress as they were to share personal stories of
their life that could be difficult for them. As a consequence, two strategies were established to
manage and ensure the protection and well-being of participants. The first strategy was to
reassure the participant that the interview could be stopped at any time if they wished. At this
point, the researcher could offer some time for the participant to take a break, and to have the
water and tissues that she had prepared. The second strategy was that, with the agreement of
the allocated Alzheimer’s Association, free individual counselling could be offered, at no cost, to

any participant that experienced distress after their interview.

All interviews were undertaken in Mexico and participants were able to choose the location for the
interview. The researcher is of Mexican nationality and resided in the country for 28 years, meaning
that Spanish is her native language and she knows the culture intimately. It is important to note that
all participants were registered in the official databases of the Mexican Federation of Alzheimer's
as clients who received counselling and support through specialised groups. This means that social
workers from the association had their contact details and knew the potential participants
personally. In order to keep the researcher safe, there was a special system in place, made between
the researcher and supervisors, in case of an emergency or unforeseen circumstance. The table

below, Table 3.5.3, details the way the system in place for three specific scenarios: 1) interviewing
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a participant at a public place or their home, 2) what to do in case of a medical emergency and 3)

how to act upon a violent, abusive or uncontrollable situation during the interview. All elements

described in Table 3.5.3 are in line with the University of Sheffield policy for field work.

Potential scenario

Steps to follow

Interviewing a
participant at a public
place or their home

1) Inform a close relative or friend, through text message, about
her location upon arrival to the agreed place. The location she
will provide will be just the street name and not the house
number to ensure the participant's anonymity. Due to the time
zone differences, it will not be practical to notify her supervisors.
If the researcher does not inform about her location in the first
15 minutes since she left the vehicle, the friend or relative
should call her. If there is no response after 3 consecutive
attempts, the friend or family member should report this
situation to the police.

2)Upon completion, the researcher will text once more her
relatives or friend that she is leaving the place safely. If the
researcher’s friend or relative does not hear from her after two
hours since the initial time of the agreed appointment, the
relative or friend should phone her._If there is no response after
3 consecutive attempts, the friend or family member should
report this situation to the police.

A medical emergency

1)The researcher will ring the emergency services that she will
have saved previously on speed dial.

2)The researcher will proceed with what authorities or emergency
services recommend and then notify relatives or friend from
Mexico about her whereabouts.

3) Notify supervisors about the incident.

A violent, abusive or
uncontrollable situation
during the interview.

1)The researcher will stop the interview and get out of the place
as fast as possible.

2)Once she has reached a safe place, she will notify the family
member or friend who brought her to the interview.

3)Ask for a taxi/uber from her mobile phone.

4)Notify supervisors about the incident.

Table 3.5.3 Protection and well-being of participants

The next section, Reflexivity, will describe the purpose of exercising reflexivity and the way it

was conducted in this study.
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3.6 Reflexivity

Willig (2013) suggested that IPA requires reflexivity which means “an awareness of the
researcher’s contribution to the construction of meanings throughout the research process, and
an acknowledgement of the impossibility of remaining ‘outside of one’s subject matter while
conducting research” (p.10). In other words, reflexivity in this instance acknowledges the
dependency on the researcher's perspective and prevents their own assumptions or opinions from
tainting the results (Charmaz, 2006). Nonetheless, this does not mean that the researcher’s
worldview is incorporated into the final writing, but that the researcher uses their knowledge in the
subject to interpret the participants’ comments (Smith, 2007). Reflexivity was exercised following
three main procedures during the phases of data collection, analysis, and results for this study.
Section 3.6.1 explains the rationale behind writing in a reflexivity diary before each interview.
Section 3.6.2 describes the procedures that were implemented after each interview. Section 3.6.3
described the way reflexivity was implemented during the analysis phase. Finally, section 3.6.4
presents a first-person reflexivity statement made by the researcher of this investigation to provide

transparency of what her preconceptions were during the methodology stage.

3.6.1 Writing in the reflexivity diary before each interview.

Before each interview, the researcher decided to write down in a personal diary all her
assumptions and preconceptions of each recruited participant. With a total of 21 individual entries,
the researcher wrote her first impressions, personal opinions, expectations and feelings towards
each participant. This exercise was very valuable as it allowed the researcher to bracket (see
Section 2.2) the prejudgements made during the recruitment process based on the participants’
personalities, expressions, moods, stories, or even their voice. Each entry also reflected the

researcher’s fears and anxieties around the project.

3.6.2 Notes after each interview

After each interview, a set of procedures was implemented as part of the reflexivity for this
research. These included the storage of the interview recording and paperwork following the
ethical measures stated in section 3.5 and the written reflection of the researcher post-interview.
These reflections were logged as individual entries in the researcher's personal diary. The main
thoughts included concerns, ideas, initial interpretations, unexpected reactions, and opinions
formed of the interviewed participant. These involved the researcher’s self-awareness of mistakes
made during the interview and any issues around the procedures that needed to be followed post-

interviewing (namely, uploading the interview recording and encrypting files).
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3.6.3 Reflexivity during the analysis

As a continuation of the previous two steps, the researcher reflected upon the results that
emerged during the analysis. During the reading of the transcript in progress, the researcher
wrote, without restrictions, any instinctual first thoughts about the interview. These notes were
then re-read, processed, and compared with the diary entry of the participant in progress. This
procedure prevented the researcher’s formed opinions from corrupting the emerging results. In
the following chapter, reflexive boxes will be used after each participant’s account and the group
analysis results to reveal how the researcher’s positionality and pre-judgments influenced the
interpretations. Finally, during independent audits, all findings were questioned and adjusted in
line with the feedback received from the auditor.

3.6.4 Reflexivity statement

I have been interested in both technology and medicine since | was a child. | come from a family of
medical doctors on both my mother’s and father's sides. The earliest memories of my life were
centred on hospitals. Although | have never intended to study medicine, | consider myself a person
with an above-average understanding of how the human body works or how it can be fixed. During
family gatherings, | learnt how to cure fevers, what to do if | ever had a broken bone, and the early
signs of a stroke. As a result of my unconventional upbringing, | developed a huge respect for
medical doctors, nurses, and trained carers. My innate curiosity and respect for the field made me
stand side by side with my uncles and aunts who cared for my late grandmother during her difficult
last years. My grandmother was a tremendous influence in my life. | spent many hours under her
care every time my parents had to go to work. My grandmother had a series of health complications
that included vascular dementia as a result of a stroke. This event occurred during my
undergraduate degree, where my passion for technology grew. | watched her and my entire family
suffer from this disease. My grandmother was no longer the same person in the last years of her
life. | remember | was angry and stopped visiting her because | felt hurt and confused by her
behaviours toward me. After her passing, my family was drowned in debt and divided as guilt and
resentment grew over the years. This disease broke my family and left me wondering if | could do
something. | am passionate about technology and fascinated about the ways it is immersed in our
lives. For my PhD, | wanted to study something related to technology and dementia. Therefore,
following my instincts and inspired by the hard work of informal caregivers, | decided to undertake
this research. |, the researcher of this study, acknowledge that my background in information
systems and my country of origin might be seen as possible elements that could bias the
interpretations resulting from this investigation. | was born and raised in Mexico and understand the
idioms, sayings, political discourses, cultural values, and traditions of this region. Having all these
elements to my advantage helped me have a clear understanding and space to interpret the
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participants’ views more thoroughly. | understand that this situation might seem convenient for
some, as a person who does not understand this country might feel | am being biased. As a
preventive measure regarding this possibility, | state that | have no relation whatsoever with anyone
who participated in this research. The allocation of the Alzheimer’s Association and recruitment
process was made through the people from FEDEMA, based on the number of potential people |
could interview. With this in mind, the first contact was made through the people from the Alzheimer’s
Association, who kindly sent an email to participants on my behalf. | also clarify that my views for the
interview and analysis process are inspired by ethnocentrism and cultural relativism. This means
that | aimed to see the world from the Mexican perspective (namely, understanding the politics,
sayings, and so forth) and also | believe that this particular sample can be understood properly by
taking their cultural context into consideration. However, | fully disclose that this was not the adopted
approach for the discussion and literature review, in which my views remained bracketed.
Specifically, for the findings section, a double hermeneutic (see Section 4.2.3) was employed.
Exercising this allowed me to interpret my participants recursively since the approach acts as a
second layer of interpretation. In other words, once | finished the analyses and had all my final
categorised themes, | was able to step back from the results, reflect, and critically analyse the
results against identified elements within their context. | am also fully aware that, at the time of the
recruitment and interviewing process, people might have seen me as a technology consultant or an
expert that could advise them of products that could help them during their lived experience. In order
to avoid this situation, | clarified my intentions and credentials before the scheduled interview to
participants. As | have no previous training or experience in research, | decided to leave an evident

auditable trail to ensure that my work remained as transparent and as clear as possible.

3.7 Conclusion

This chapter has contained an in-depth description of the methodology followed for this research. In
section 3.2 Research Philosophy, the qualitative nature of the study and the researcher’s philosophical
stance were revealed. The views from the constructivist paradigm were adopted to accommodate the
interpretative epistemological views of the analysis. The relativist ontology permitted the inductive
exploration of the subjective experiences that helped in the creation of the participants’ accounts.
Section 3.3 described the selected phenomenological research strategy called IPA in detail and
discussed other considered approaches. In section 3.4, Research Design, the step-by-step recommended
guidelines by Smith et al. (2009) were described and followed. This section included the fundamental phases of
data collection and data analysis. The limitations of IPA and validity concerns were also briefly discussed. Section
3.5 detailed all the ethical considerations and safety measurements taken for this study. To conclude the chapter,
in section 3.6, the researcher acknowledged and declared her prejudgements and opinions about the
phenomenon under investigation. Reflexivity was exercised to avoid any biases or favouritism that could taint

the results. In the following chapter, there will be a presentation of the results from the idiographic analysis.

124



Chapter 4: Results

4.1. Introduction

In Chapter 3, a comprehensive description of the research philosophy, strategy and design were
presented. These components formed the pillars of this investigation. Together, they reflect the
way this research was rationalised and completed. Chapter 4 introduces the results from the
phenomena under investigation of this research. The following Section 4.2 describes the way the
data from this research was analysed and interpreted. Section 4.3 introduces the results from the
idiographic analysis of all nine participants. Finally, Section 4.4 concludes the chapter. This
chapter, paves the way for the next stage of the analysis, Chapter 5, in which the results of the
group analysis are presented.

4.2 Analysing the participants

Prior to the detailed description of the findings from this research, it is important to provide
contextual information to unravel the worldviews of the participants. In this study, worldview is
defined as the “set of mental categories arising from deeply lived experience which essentially
determine how a person understands, feels and responds in action to what he or she perceives
of the surrounding world and the riddles it presents” (Sire, 2015, p. 43). This definition is Sire's
(2015) interpretation of the teachings from the hermeneutic philosopher, Wilhelm Dilthey, whose
contributions are known for his focus on human experiences (Makkreel, 2016). This view
emphasises the uniqueness and complexity of human experiences. For instance, it attempts to
explain that, through interactions and relationships with objects, culture and language, people
create a personal understanding of the world, that together with their lived experiences form their
worldview (Smith et al., 2009). In line with the phenomenological tradition, this study considered
the participants’ physical bodies as sensory instruments that informed the biological,
psychological and sociological components of the world around them (Takacs, 2003; Merleau-
Ponty, 1962). This assumption was made to explain how present and past experiences shaped
the informal caregivers (ICs) perspective of the world (Takacs, 2003). All the data were collected
in the Spanish language, therefore, prior to conducting the analysis, all transcripts and relevant
diary entries were translated to English by the researcher. All recordings were stored on the
University's cloud servers and the researcher's encrypted laptop. The length of each interview
varied between each participant. The shortest lasting 26 minutes and the longest 1 hour and 35
minutes. In line with the idiographic commitment of Interpretative Phenomenological Analysis
(IPA) to the particular, each participant in this study was analysed and evaluated as an individual
case study. Once all the participants were interpreted, the individual accounts were subjected to

an across-case analysis. Therefore, the participants’ worldviews were revealed after

125


https://www.zotero.org/google-docs/?XibXeH
https://www.zotero.org/google-docs/?maWFt5

completingnall the steps from the IPA analysis. The following subsections will describe the steps
taken for the idiographic analysis and the elements that supported the interpretations of this study.

4.2.1 Description of the sample

The following are the demographic details of the final sample that complement the understanding
behind their lived experiences. All the participants were born and raised in Mexico (n=9). At the
time of their interview, the sample had a mean age of 56.78 years (range: 49 to 64 years). From
the sample, one participant was in the late 40s, six in their 50s and two in their 60s. The
predominant gender was female (n=8, 89%) with all of them reporting being mothers at the time
of their caring role. In terms of their caring role, they all identified themselves as the primary
caregivers (n=9) of a parent affected with a type of dementia. Two (22%) participants were working
full-time, three (33%) part-time, three (33%) were unemployed and one (11%) identified as retired.
The average time spent caring per day was 15 hours (n=9). Married (n=5, 56%) was the most
common relationship status reported among patrticipants, followed by widowed (n=2, 22%),
divorced (n=1, 11%) and single (n=1, 11%). All participants’ reported their assistive technology

purchase was for home safety reasons(n=9).

Other quantifiable observations among the participants were extracted from the individual
interviews and the overall analysis. For instance, at the time of the interviews three (33%)
participants were currently living the experience of being a carer, whilst the six (67%) remaining
participants narrated their past experiences as caregivers. The assistive technologies acquired
by these caregivers were surveillance cameras (33%), emergency buttons (22%) and the
combination of a surveillance camera with either a baby monitor (22%) or a voice recorder (22%).
Three (33%) participants reported hiring nurses to help them with their caring responsibilities and
the remaining six (67%) acted as the only caregiver. Table 4.2.1 presents a summary of some of
the demographic characteristics from the final sample. Within the table, the first column presents
the participants with their allocated pseudonym, followed by their gender, employment status, the
assistive technology (AT) used during their experiences and the status of their person with

dementia (PwD).
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. Employment PWD
Participant | Gender Status AT used Status
Sofia Female | Full-time Sur'».r_enlance camera and baby Alive

monitor
Claudia Female | Pari-time Surveillance camera and voice Deceased
recorder
Valentina Female | Pari-time Sur'».r_enlance camera and baby Deceased
monitor
Camila Female | Unemployed Surveillance camera Alive
Maria Female | Unemployed Surveillance camera and voice Deceased
recorder
Frida Female | Unemployed Surveillance camera Alive
FPablo Male Full-time Surveillance camera Alive
Margarita Female | Part-time Emergency button Deceased
Gloria Female | Retired Emergency button Deceased

Table 4.2.1 Demographic characteristics from final sample.
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4.2.2 The idiographic analysis

This section presents the procedure followed for the idiographic analysis from this research. In
Chapter 3, idiography was described as the study of particular occurrences with people, events
or historical moments in a detailed and systematic manner (Larkin et al., 2006). In this research,
the researcher was trying to understand how the ICs perceived and understood their experiences
with ATs. To achieve this, their personal experiences were explored to identify potential patterns
that can complement existing theories or concepts. The aim of this analysis was to give a ‘voice’
to the IC’s experiences, reflections, sense-making process and concerns about their use of ATs
during their caring activities. This ‘voice’ emerged from their narrative and was then interpreted to
understand the meanings they placed on their interactions with ATs. These interpretations aim to
provide a comprehensive report of the IC experiences to inform policymakers, design and
developers about practice. All interpretations from the idiographic accounts followed the
hermeneutic-phenomenological approach. IPA’s phenomenology is interpretative, meaning that
in this study, the focus was to understand the perspectives of the ICs on ATs and the contextual

factors of the experiences that influenced the sense-making of the ICs (Lopez & Willis, 2004).

4.2.3 The different lenses used for the interpretations

As mentioned in Chapter 3, the first step of the IPA analytic process is reading and re-reading
individually and line by line each participant’s interview transcript (Smith et al., 2009). During this step,
the researcher carefully read the participant’s transcripts and listened to their audio recordings,
multiple times, to annotate any comments, concerns, observations and understandings that emerged
from the transcripts. These annotations were written on the printed transcript of each participant and
any early feelings were recorded in the researcher's personal diary. Moreover, the researcher
continued with steps two, three and four from the IPA analysis (see Appendix 3 for photographic
evidence). These steps were executed in the following order: initial noting, developing emerging
themes and searching for connections across emergent themes. This was a complex, detailed,
creative and time-consuming process that required a systematic approach. The researcher created

the following strategy for each participant’s account:
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1) The first step was to print the participant’s transcript in double space and wide margins. This
conventional approach provided the flexibility to work at convenient places (for example, flight
commuting) and with visual amplitude. Each participant was analysed as an individual case to
respect the idiographic nature of IPA. Three different coloured highlighters were used to represent
the descriptive, conceptual and linguistic semantic contents of the interviews, e.g., green was
used for conceptual, orange for descriptive and pink for linguistic content.

2) The second step was to establish the semiotic language that was going to be analysed from the
transcripts. The researcher adopted Smith et al.'s (2009) suggested categorisation for semiotic
content: descriptive, linguistic and conceptual. Descriptive comments were considered those who
described something of significance and/or made an experiential claim (e.g., | feel happy).
Linguistic comments were considered as the unique language nuances found in the participant’s
narrative (e.g., the use of metaphors or analogies). Conceptual comments were the ones that
provided objects of concern to the participants (e.g., relationships, opinions). Semiotics are
important in this research as they “provide formalisms for the description and explanation of
individual sense-making” (Rosa, 2008). After this classification, the researcher handwrote
exploratory comments on the printed transcripts of the aforementioned semiotic contents (see
Appendix 3). All transcripts were in Spanish and the selected quotes were translated to English
for the analysis. In some cases, the researcher consulted with an expert on Mexican-Spanish
discourse, to understand and translate metaphors and generational Mexican sayings. The final
interpretation of these specific commonalities was discussed and approved in a meeting between

the expert and the researcher who resides in Mexico.

3) The third step was to create structures in which the exploratory comments from the previous
step were organised and recorded. All tables from this research were created using MS Word.
The aim of creating the tables was to store electronically the handwritten data from step two. Table
4.2.3a shows the headings that were used in the tables to identify the most relevant data at this
point. The column labelled transcript stored the extract that was analysed. The column with initial
noting/exploratory notes was used to write the handwritten annotations from steps one and two
(namely, from diary and exploratory comments). The semiotic column was used to define whether
the content was descriptive, conceptual, or linguistic. The designated column for line was to note
the line(s) in which the extract was situated within the transcript. The last column was for noting

the emergent themes.

Transcript Initial Noting/Exploratory notes Semantic Line Emergent
Content Themes

Table 4.2.3a. The headings used for tables in steps two and three.
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4) The fourth step was to print all of the emergent themes identified from step three, cut them and
place them on a flat surface. This approach provided the researcher with visual amplitude that
facilitated the process of pattern recognition of the themes. More photographic evidence of this
procedure can be seen in Appendix 3. Once patterns have been established, names were
allocated to each cluster of themes. The researcher then compared, contrasted and retreated
back and forth to think about all the information until all emergent themes were part of a clu ster.
Emergent themes that were not compatible or relevant for the study were place aside at this stage,
since they would be used later for the across-case analysis. A relevant name was assigned to
each cluster to represent the overall idea or meaning that emerged from that group. The clustered
data were then stored in tables. Figure 4.2.3b demonstrates how the populated tables looked.
Each table contained the cluster name at the top of the table identifying the group. Under the
categorised cluster, the first column displays the emergent themes, followed by the line indicating
the location of the emergent theme within the transcript and, lastly, keywords taken from the

extract as a reference to the theme.

Cluster 1: Irreconcilable family differences

Emergent Themes Line Keywords

Sued siblings out of fear 258-261 | had to report

Blames her siblings 290-292 They said

Afraid of siblings 160-161 Legal safeguard
Exhausted of family conflicts 261-263 Started legal problems
Emergent Themes Line Keywords

Frustrated that siblings don't support her 255-258 Nobody supported me
Frustrated that siblings oppose her views 296-297 Mess that was made
Frustrated that no one believed her 297, 300 Believe me

Figure 4.2.3b. Example from table used during step four.
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5) The last step was to interpret all the data from the analysis (namely, from the tables). The
process of interpretation through the lens of IPA is influenced by the views in hermeneutic
phenomenology from philosophers Schleiermacher, Heidegger and Gadamer (Smith et al., 2009)
The interpretations from this research followed Schleiermacher’'s focus on the analysis of
linguistics and the lay interpretation of the participants’ psychology (namely, the meanings behind
the participant’'s emotional state) (Marind, 2006) This study also acknowledged Heidegger’s
contribution to hermeneutics regarding pre-understandings/pre-experiences of the researcher
about how the phenomenon under investigation influences the interpretation process (Larkin &
Thompson, 2012). However, with Gadamer’s approach to exercising reflexivity through a double
hermeneutic (see section 4.2.4), this research addressed the aforementioned limitation (Smith &
Osborn, 2003). This study was also guided by Gadamer's (1976) input on hermeneutics that
suggested history, culture, and linguistics as factors that influence people’s sense-making
processes. Therefore, all the interpretations made during the analysis were guided by the ideas
of the preceding philosophers and adhered to the ideology of the hermeneutic circle (see section

4.2.4). This conceptual process will be described in the following subsection.

4.2.4 Using the hermeneutic circle

The hermeneutic circle analysis is carried out by levels and in a non-linear manner; the ‘parts’ and
the ‘whole’ of a text are analysed against each other, to add new layers of interpretation
(Gadamer, 1976). Smith et al. (2009, p. 28) explained that “to understand any given part, you look
to the whole; to understand the whole, you look to the parts”. In other words, this suggests that
the researcher analyses at macro (the ‘whole’) and micro (its ‘parts’) levels of the text to create
new knowledge and/or reference the meanings that emerge from it. Table 4.2.4a exemplifies this

statement.

The parts (Micro) The whole (Macro)

Level 1 The single word The sentence in which the word is embedded

Level 2 The single extract The complete text

Level 3 The particular text The complete oeuvre

Level 4 | The interview The research project

Level 5 | The single episode | The complete life

Table 4.2.4a. Adapted from Smith et al., 2009; p. 28
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The first column from Table 4.2.4a locates all the micro components from the text that are referred

to as the ‘parts’. These ‘parts’ can be analysed in relation to the ‘whole’, which in this case are the

macro elements situated in the second column. Each ‘part’ analysed against a ‘whole’ has the

potential to elicit new meanings. For example:

The parts

The whole

1)*I realised”
2)*Could not stop thinking”
3)“Called my daughter

Last week | went on a trip. My brother stayed with
her [ill mother]. Then | realised that | could not
stop thinking about her [ill mother]. So |
immediately called my daughter and asked “hey,
is your grandma ok?" (Camila, 158-160)

Interpretations (the parts in relation to the whole)

The parts

1) Camila had an epiphany in the
middle of her trip that made her
anxious.

2) Camila acknowledges that even
when she is apart from her mother,
she constantly thinks and cares
about her wellbeing.

3) It appears that Camila trusts her
daughter enough to share her
newfound anxiety.

The whole

Camila does not trust in her brother's caregiving
skills and feels anxious that he might neglect
their mother. She trusts her own daughter, so
she called her to get updates and avoid
confronting her brother. Being away from her
mother has made her trigger obsessive thoughts
about care.

Table 4.2.4b. Example of how the hermeneutic circle was carried out in this research.

As shown in Table 4.2.4b, Camila’s extract was analysed as ‘parts’ in relation to the ‘whole’. In

the previous example, the interpretations from the ‘parts’ reflect the different meanings that can

emerge from the micro analysis of words. However, when referenced against the ‘whole’, the

macro, the cumulative meanings from the ‘parts’ transform, refine the interpretation of the

experience. This concept is commonly illustrated as a circle because it represents how the

knowledge that surfaces from the text, is metaphorically moving back and forth, refining the

meaning of the ‘parts’ and ‘whole’ (Debesay et al., 2008). Figure 4.2.4c. illustrates the implied

‘circular’ process of the hermeneutical approach. The ‘parts’ in the figure are referencing

meanings that arise in the context of the ‘whole’ and the ‘whole’ is referencing the meaning of the

interpreted ‘part’. All transcripts from this study were analysed following this process. The

hermeneutical circle was repeated until all the transcript’s ‘parts’ and ‘whole’ were interpreted.
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REFERENCES
EMERGING MEANINGS
IN CONTEXT OF

THE THE
PARTS WHOLE

REFERENCES
THE MEANING
OF THE INTERPRETED

Figure 4.2.4c. The hermeneutic circle of participants’ sense-making of the experience.

The next step in this analysis was the application of a double hermeneutic. This concept was
proposed by Giddens (1982) to emphasise that social science researchers, in comparison to
researchers in the natural sciences, need to analyse cautiously as there are two dimensions within
the field that need to be considered when interpreting. The first dimension refers to the complexity
of scientific constructs in the human sciences. Giddens (1982) argued that because humans have
a bilateral relationship with the world (for example, knowledge transforms people and people
transform knowledge), theory and concepts around human sciences are constantly changing and
consequently researched using multiple approaches. This identified challenge indicates that
people’s dynamic and convoluted relationships must be interpreted attentively to understand the
complexities of the investigated phenomenon (Marcus & Fischer, 2014). This is not the case with
the natural sciences, since the aim there is to objectively understand the natural world from a one-
way perspective. In other words, researchers from the natural sciences aim to understand a
phenomenon from a one-way perspective since the phenomenon does not aim to understand the

researchers.

The second dimension invokes attention to contextual information that could provide a holistic
understanding of the participant’s worldview. This means that researchers who study human
behaviours need to inspect background information (for example, history, culture, and linguistics)
to understand why humans’ worldview is the way it is, how they make sense of their world, and
how their world shapes their behaviour (Gadamer, 1976). To address the challenges mentioned
from both dimensions, Giddens (1982) suggested analysing the phenomenon under investigation
using the hermeneutic circle twice, hence the name double hermeneutics. He extended that
following this approach individually for both dimensions equips a researcher with foundations to
claim an objective perspective from a subjective experience. Smith et al. (2009, p. 3) explained

that with double hermeneutics, “the researcher is trying to make sense of the participant trying to
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make sense of their experiences”. For example, in this research, the hermeneutic circle first
analysed how a participant made sense of his/her experience with ATs and all emerged meanings
were interpreted directly from his/her interview. Figure 4.2.4c above illustrates the rationale behind
the first cycle and addresses the first dimension. Furthermore, to attempt an objective
interpretation, the researcher needs to repeat the hermeneutic circle process but with a focus on
understanding the way the participant made sense of his/her experience. Figure 4.2.4d references
the steps from the second hermeneutic circle which deals with the challenges raised from the
second dimension. Firstly, the researcher reassessed the ‘parts’ from the participant experience
(namely, themes, diary entries, annotations, and contextual information). Then, she referenced
the emerging meanings against her own preconceptions to avoid any bias. Lastly, the identified
assumptions, guesses, or inferences about the participant’s narrative were bracketed to refine the
findings from the experience. This process continued until the researcher interpreted all the
established contextual settings from the ‘circle’. In this study, the identified contextual information
included the historical, cultural, and linguistic elements that shaped the informal caregivers’
experiences. The following section contains the results of the individual analysis of each

participant.

REASSESS
MEANINGS TO AVOID

PARTICIPANT'S SEARCHER
EXPERIENCE PRE-CONCEPTIONS
(THE PARTS E WHOLE)

BRACKETS TO REFINE
THE MEANING OF

Figure 4.2.4d. The second cycle of hermeneutic circle analysis.
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4.3 Results from the idiographic analysis

This section contains the results from the nine participants that were recruited from an Alzheimer’s
Association in a city in Mexico. The aim of the following interpretative accounts was for an in-
depth understanding to be gained of participants’ perceptions about ATs and the world. In
addition, these accounts also include descriptive elements about the participants’ lives based on
the interactions the researcher documented in her personal diary after each interview and the
participants’ transcripts. As was pointed out in the previous section, each participant was analysed
using an idiographic approach. This approach consisted of following a systematic procedure
(section 4.2.3) that identified themes and placed them at two categorical levels (namely,
superordinates and subordinates). In this study, superordinates are the high-level categorisation
that clusters any themes with identified patterns (Smith et al., 2009). In contrast, subordinates are
the low-level category of themes that belong in a group that share a commonality or are descriptive
of an idea (Smith et al., 2009). To exemplify these statements, figure 4.3 illustrates these two-
level categorisations. The toaster, blender, and microwave are positioned at the subordinates
level since they share a commonality. The superordinate level in this example is kitchen
appliances as it is a suitable name describing the apparent commonality among the
aforementioned subordinates. All the themes that emerged from this research were interpreted
using a double hermeneutic approach (described in section 4.2.4). Sections 4.3.1-4.3.9 contain
the participant’s accounts. Superordinate themes will be emboldened and subordinate themes
will be presented with italics. Quotations, coloured in blue, will be used to explain participants’
accounts and support interpretations. All names mentioned in the interviews have been changed

intentionally. Lastly, section 4.4 concludes the chapter.

SUPERORDINATE Kitchen
LEVEL

appliances

SUBORDINATE I I ' I
LEVEL Toaster Blender Microwave

Figure 4.3. Two levels of categorisation
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4.3.1 Sofia’s account

Sofia was a full-time carer for her mother who was diagnosed with Alzheimer’s disease more than
10 years ago. She struggled to rationalise the diagnosis of dementia for years. At some point
during the interview, she was able to make sense of how she had been denying the diagnosis of
dementia. She expressed this realisation by describing:

“She hid things, she repeated things and everything | attributed to her age, | thought that was part of being
an elderly person. Then she started doing strange things, for example, she liked to put her shoes in the
oven and | still justified it. | said, ‘she probably likes them to be warm” (Sofia, 487-490).

Sofia was trying to justify her mother’s erratic behaviour with excuses (for example, it was a
mistake, a little accident, a one-time thing) since she could not understand what was happening.
After multiple visits to different doctors, her mother was diagnosed with dementia. The
unfamiliarity with the disease made her assimilation process a very difficult one. She felt the need
to educate herself about the condition since she became the primary caregiver for her mother.
Sofia understood dementia as a structured and progressive disease. During the whole interview,

she categorised dementia into stages:

“..at a certain stage of the disease... in another stage... it was at different stages...” (Sofia, 5-6, 8,10).

Sofia’s depiction of dementia was consistent with general public knowledge. However, through
her discourse, it became apparent that she was a person with a need for information, at least, at
an unconscious level. In this case, Sofia felt the need to inform herself about the topic to
rationalise, process, and accept dementia. After learning the specifics of dementia, she used this
knowledge to form her own ideas about the situation. The previous quote reflected how Sofia
emphasised the word “stage” to describe what dementia means to her. Thus, she concatenated
the knowledge she extracted from theory (that is, the categorisation of dementia by ‘stages’) and
her own experiences (namely, the use of ‘at a certain’, ‘in another’, ‘it was at different’) to express

her opinions about dementia.

Sofia has children and decided to move into her mother's home with her children to provide for
the care and needs of both her children and her mother. Sofia’s siblings imposed the role of carer
on her as she lived at their mother's home. As a consequence, she developed negative effects

of caregiver burden that made her feel that her life was collapsing.
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“When things started to get complicated because of the dementia, | felt that | could not deal with the
responsibility alone. They [siblings], thought that it was common sense that if | lived there, | would voluntarily
take care of her [mother]. And things are not like that sometimes. It's hard to know about this disease and
know how to react to it and the fact that no one helps you; it really gets to you. That made me feel bad
because | did not like it; | did not want it for me or anyone. It was very difficult, very difficult for me to have
had that big responsibility on me” (Sofia, 167-173).

The imposed role led her to experience caregiver burden since she had multiple responsibilities
at that time (for example, being a caregiver, employee, and mother). Whilst caring for her mother,
she was allowed to work remotely from her mother’s home on a full-time basis. Although that
arrangement allowed for some flexibility, she also had to care for her children, completing the
everyday chores that any mother has. The combination of those activities brought increased
costs, stress, and depression into her life. Sofia’s role started to become problematic when she
became completely immersed in her caregiver role, isolating herself from friends and wider family.
She realised that what she was experiencing was depression, and she decided to go for a holiday
with her children and hire full-time nurses to care for her mother while she was away.
Nevertheless, she felt anxiety throughout the holiday. When reflecting on this event, she realised
that it was because she was away from her mother for the first time since assuming the caregiving

role. She believed that she had grown to become codependent with her mother. She recalled:

“A codependence is created. They need you but you are already too involved so that you cannot get out of
that mess. Your life isimmersed in that disease, so you neglect yourself. You do not want to know anything;
you say no to everyone. | never said no to anything before and at that stage | did not go out with my friends.
| left my hobbies; | left everything because | had to take care of her and that was my excuse” (Sofia, 571-
576).

To Sofia, this codependency was rooted in her need to feel needed. At this point in her story, she
was deeply committed to her role that she began to lose her identity pre-caring. She became
obsessed with her family’s approval so that any criticism or disapproval from her mother or siblings
affected her self-esteem. Sofia needed validation from her caregiving role because she felt
alienated from her family. Furthermore, when she returned from the trip she realised that her
siblings had installed monitoring cameras inside her mother's home without her consent. Sofia
saw this action as a breach of her and her children’s privacy and demonstrated a lack of trust after
caring for her mother for many years. Devastated, she continued with her caring role and
distanced herself from her siblings. After that point, their relationship deteriorated. It gradually

progressed from mistrust to a lack of support that she vocalised during the interview:
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“..many other problems started between us [siblings], for example, us saying "it's your turn, it's not your
turn" — which is something that | did not like” (Sofia, 204-205).

The tensions became apparent and frequent so that caring for their mother troubled their sibling
relationships. Sofia felt torn at this point since she wanted to find the balance to be a good carer
for her mother, a good sister to her siblings and a mother to her children. Finding herself incapable
of making everyone happy, she decided to ask for professional help. She remembered the
psychological distress that she went through at the time and how the disease affected her overall
wellbeing:

“We [humans] are limited and as | say we also have lives and this disease drags you. Only one person gets
the disease but you as a caregiver and all your family members are dragged into the disease too.” (Sofia,
455-457).

This statement encompassed the emotional pain that she felt during her experience. Sofia used
the word ‘drag’ as a metaphor. This can be interpreted as her viewing her role as a tedious and
tiresome task. This quote also suggested that, to Sofia, dementia is a slow life raider that implicitly
forces all family members to get involved in the caregiving role. From visits to financial
contributions, however big or small the help, dementia claimed the family’s attention. Her lived
experiences and time made her build strong emotional resilience to cope with the stresses in
her life. For instance, after she accepted the need for external help, she realised that her feelings
and emotional state were only temporary. She realised that it was ‘ok’ to step back from her role

to work on herself.

“I believed for a long time that | could do it alone. Later on, | realised that it is best to ask for help and it is

best to know that we just cannot do it alone” (Sofia, 472-474).

It took Sofia many years and a lot of courage to finally stand up for herself and regain control of
her own life. Sofia described that she fully recovered when she started to go back to church. She

disclosed that she used her faith as a coping mechanism.

“l would advise everyone to hold onto God's hand in order to cope with this disease that is very hard, but it can
be done, with his help” (Sofia, 651-653).
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To Sofia, faith represented hope and internal strength. The metaphor “hold on to God’s hand”
symbolised Sofia’s constant need for patience to exercise her role. Religion gave her a designated
system that helped her cope through the hardest times. This system consists of all the beliefs and
practices that come with her particular affiliation. Moreover, during the interview, Sofia explained
that the feeling of being constantly observed by her siblings made her self-conscious about her
caring role. She expressed feeling overpowered by her siblings’ decision of placing the cameras,
and felt the need to voice her opinions about the technology. Notwithstanding this, she shared
that long before the placement of the cameras, she incorporated an old baby monitor for her
caring role. Sofia bought this baby monitor and mentioned that it was the one she used when her
children were toddlers. She appeared to be keen about the baby monitor as she explained the
benefits of the technology, for example:

“I preferred when | had the [baby] monitor and could listen when she [mother] got up from her bed. The

9

nights | did not hear her, | would open my eyes and there she was standing next to me and staring at me’
(Sofia, 78-81)

The baby monitor helped her prevent nocturnal accidents and unwanted scares. With this
statement, she was implying that this technology only served her personal needs as she was the
only one using it. To her siblings the baby monitor provided no benefits, however, the monitoring
cameras made them feel less guilty and gave them a sense of having an active caring role. As
the disease progressed, Sofia became aware of how one of her siblings became increasingly
obsessed with watching her mother through the camera. She attributed this behaviour to a

conseqguence of misusing the technology.

“I believe that technology is a good tool that allows you to be able to continue with your life. But | also think
that in the case of monitoring cameras, you have to know how to set limits, because as | told you, | felt that
my sibling was obsessed [with watching mum]” (Sofia, 132-134).

Sofia’s opinions about the technology have been so far, positive. Notwithstanding, it appears that
during her experience, she only adopted one AT (a baby monitor) and her siblings, another
(monitoring cameras). These statements suggest that Sofia was cautious with her selection of

ATs and developed a techno-sceptic attitude.

“Believe me, | was not 100% sure about placing cameras around the house because | feel that it is
something that you can obsess about... Like watching how they [nurses] work and if they are doing their

work to a certain standard” (Sofia, 40-41).

She only appropriated the AT that made her feel comfortable and that was not forced upon her.

As previously stated, the cameras were installed by Sofia’s siblings without asking for her opinion.
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Sofia took their decision as an offence and therefore direct aggression towards her caring skills.
It can be interpreted that Sofia’s perceived this AT as unnecessary since she believed her siblings
purchased the cameras to give the illusion that they cared. Since she associated these cameras
with a sour experience, she developed a scepticism towards cameras. Nevertheless, in spite of
her unpleasant experience, she strongly believed that the AT served as a source of
accountability during her time as a carer.

“The need to observe the care of my mother was covered [by cameras] and that relaxed the attention of my
siblings over me. Because before, they knew about mum through what | said or through what the girls
[nurses] said and that was a big problem for them. The girls had a version of things and | sometimes had
another, which we discussed with the rest of the family, and sometimes things were different. So | think the

cameras brought objectivity to what was really happening” (Sofia, 350-355).

This particular AT [camera] helped ease and solve confrontations with her siblings. To her, the
surveillance camera provided evidence of the care. Her statement ‘“relaxed the attention of my
siblings” suggests she strongly believed that part of the felt burden was attributed to the criticism
and questioning she withstood before the adoption of the surveillance cameras. Finally, Sofia did
not regret any of her past decisions or actions and felt at peace with her choices. The combination
of her opinions and previous experiences shaped her views about ATs. At the time of the
interview, her mother resided in a nursing home due to her advanced Alzheimer’'s and she was
bedridden at that time. Table 4.3.1.1 is a brief summary of the superordinates and subordinates

that were identified for this account.

Superordinates Subordinates

Rationalising the diagnosis of dementia Denying the diagnosis of dementia

Assimilation process

Effects of caregiver burden Codependent of her mother

Troubled their sibling relationships

Psychological distress

Emotional Resilience Accepted the need for external help

Faith as a coping mechanism

Opinions about the technology Benefits of the technology

Consequence of misusing the technology

Tecno-Sceptic attitude

AT served as a source of accountability AT [camera] helped ease and solve
confrontations

Surveillance camera provided evidence of
the care
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Table 4.3.1.1 Summary of Sofia’s idiographic analysis

Table 4.3.1.2, is a small sample from the analysis of Sofia’s account. For more details about how the

idiographic analysis was done step by step please see section 4.2.4. In Table 4.3.1.2, from left to right,

it can be seen in the first column the transcript passage that was selected by the researcher as part

of the initial analysis. The second column contains the exploratory notes and/or initial impressions that

the researcher wrote when reading the transcript for the first time. The third column contains the type

of semantic content: linguistic, descriptive or conceptual (these concepts are described in section 4.2.4

point 3). The next columns provide the line in which the transcript is positioned. The fifth column

contain the themes that were emerging during the analysis and finally, the final column contains the

superordinate themes from this particular participant.

Participant 5: Sofia
Time: 1:05

Total lines of franscript: 653

Transcript Initial Analysis/Exploratory notes Semantic Line Emergent Superordinate
Content Themes Themes

We used Collective, sense of belonging to a linguistic 5 Family as a |

qgroup. system
‘We used cameras at a certain Used the cameras fo monitor how the descriptive 5-7 Cameras uzed
stage of the disease where she carers were doing their job, rather than to monitor
was cared for by professionals... by | to monitor their mother. carers.
professional caregivers and we felt
the need to see how they were
doing their work.
_we felt the need to see how they | Meed to control? Collective anxiety? linguistic 7 Siblings did not | Troubled Sibling
were doing their work trust nurses. Relationships
...we used the baby monitor... Who? She still refers to herself as part | inguistic 8 Family as a

of a unit-family. unit
..we used the baby monitor to Used the baby monitor to learn descriptive 5-9 Technology Benefits of
lknow more or less at what time she | mother's habits and her own gllowed her Technology
woke up and not have to be literally | convenience. This gave her some some personal
next to her. personal space and privacy. privacy.
...at a certain stage of the Acknowledges the disease has diffierent | conceptual 5-6,8,10 | Understands Processing
disease_.in another stage_.it was stages and understands the different differents dementia
at different stages needs in each of them. stages of

Table 4.3.1.2 Sample Data Analysis of Sofia
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Reflective Box

Interviewing Sofia was somewhat difficult since she only offered me time for her interview at work

and during working hours. This brought several complications that affected the quality of the interview
since we were interrupted twice. Returning to the interview after each interruption was complicated
as resuming the pace of the interview felt artificial and forced. To put it in perspective, the first
interruption was three minutes where a colleague was asking for some information. The second
interruption was 10 minutes in which she had to take a phone call. During that second time, | decided
to leave her office so she could take the call privately. When | returned to her office, Sofia expressed
how sorry she was for both interruptions and it was obvious, based on her tense gaze, that she wanted
to finish the interview soon. For me, as an interviewer, this experience opened my eyes to the fact
that | always have to be alert to this type of unforeseen event. Fortunately, | prepared myself well and
at the moment when the interruptions happened, | wrote down the last question to prevent losing the
conversation. To my surprise, | got the impression that after the second interruption, Sofia felt a little
more comfortable with me and began to speak freely about her feelings. However, the change was

drastic for me, since her emotions were quite difficult to interpret. For example:

“You learn to communicate in another language, which is the language of love” (Sofia, 643-649).

“I tell her that | have a doctorate in patience and that the doctorate has been given to me by the
university of life. She has given it to me because this disease can only be cured with two things:
with patience and love” (Sofia, 645-648).

As you can see, Sofia began using metaphors to express her emotions. This speaks of how difficult
it was for her to open up about this vulnerable topic. From my point of view, her emotions were
complex since Sofia was narrating something that she still had no time to process. That is, Sofia, at
the time of the interview, was still actively in the role of her mother's caregiver and since this
experience was her present, it was expected that her emotions would be intensified. Moreover, during
Sofia's analysis, | had to read literature on vulnerability and the use of metaphors to understand her
point of view. | also had to return multiple times to the recordings to pay attention to the tone of her
voice used before and after the interruptions. | think this helped to reflect an interpretation closer to

the true essence of Sofia.

Findings from Sofia’s account
e Sofia used religion as a coping mechanism.
e The AT provided Sofia with a factual video that helped reduce conflicts.

Sofia used the AT only when the AT proved to be reliable.
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4.3.2 Claudia’s account

Claudia’s father was diagnosed with vascular dementia, which arose as a result of a previous
stroke. Claudia could not give me an exact date when the stroke occurred as she told me she had
blocked out the painful memory. However, she estimated that her caregiver experience lasted
around 15 years. Her father was primarily cared for at her home for a period of time. She
constantly expressed how difficult the whole experience was for her as she felt pressure to meet
the cultural expectations her siblings and friends were bestowing upon her. Claudia thought it
was unfair the way her family handled the caring responsibilities. For instance, she started to
realise, while narrating her story, that she instinctively knew that it was ‘ok’ for her to demand
more participation from her sisters and address any issues with them. Whilst for her brothers, this
would be an inappropriate request that would have been seen negatively by the extended family.
As the interview progressed, she started to make sense of these events and the apparent gender

roles that were instilled in her. She expressed:
“My brothers did not get involved at all. How convenient.” (Claudia, 393).

This quote reflects the moment she realised her brothers’ only caring responsibilities involved
financial contributions. Claudia’s brothers assumed the role of monetary providers. By undertaking
this role, their brothers dissociated with the burdensome tasks of caregiving (for example, toileting,
grooming, and so forth). This positionality is consistent with machismo behaviour (described in
section 1.2.4), namely, alluding to ‘manly’ qualities such as being robust and brave, and playing
the role of guardian and provider. Claudia’s epiphany made her realise that she normalised her
brothers’ behaviours and wrongfully resented her sisters for years. This realisation suggests that
she was clouded by her values and was incapable of rationalising, at that point, the unfairness of
the situation. Claudia was dealing with many things on a personal and professional level, meaning

that her caregiving role became overwhelming.

“l had to assume it [caregiving role] basically 100%. So, this... well, it was very difficult for me” (Claudia,
396-397).

Balancing her responsibilities as a wife, daughter, and mother drained her. At this point in the
interview, Claudia acknowledged that her caregiving role was imposed as a consequence of the
distance placed by her sisters’ and brothers’ disinterest. Her family’s behaviour appeared to be
careless and this increased her stress. Presumably, Claudia felt stressed because she voiced, on
several occasions, the help that was needed and did not get it from the people who should be involved
in the experience (namely, her siblings). As her awareness progressed throughout the interview, she
acknowledged that one of the reasons why she continued to care for her father until his final days was

out of loyalty to him. She reflected upon herrole:
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“Well, I believe in loyalty — being loyal to him after he took care of us. He always gave me everything; he
was a good father. So for me, it was a way to repay him with the same favour — it was like a kind of love —
out of loyalty to him” (Claudia, 406-408).

Loyalty in this context was interpreted as a symbol of respect that was influenced by the value of
familism. As mentioned in section 1.2.4, familism is a value that enhances the importance of
loyalty, honour and dedication to one’s own family. Claudia wanted to wholeheartedly honour her
father and help him. However, the forged resentment against her siblings made her experience
caregiver burden, affecting her entire persona.

“To me yes, it was a really difficult situation. But.... what can you do? The only feasible thing was to go on
at the cost of my health, my family, and my children because I tried to help him” (Claudia, 379-381).

“It was very tiring and | did see it as a duty because who else would have done it?” (Claudia, 412).

Claudia’s quotes confirm the lack of involvement from her siblings with their father’s care. Two
key expressions suggest that she felt unaccompanied and unaided during her experience “what
can you do?” from the first quote and “who else would have done it?” from the second one. These
emotionally charged expressions suggest that Claudia is implicitly blaming her siblings for all the
hardships she went through. This is presumed because the only other people that could have

assumed the caregiving responsibility were her siblings who were clearly avoiding the role.

“My siblings were upset because | have the tendency to test them [their loyalty to father]. | said to them: "Yes, |
was testing you all, because | wanted to see what you were capable of doing for dad. And | tell you all beforehand
that you are going to care for dad too, because it is also your obligation. And whoever does not comply, I'm

going to report you [authorities], because you are not doing your job as his children.” (Claudia, 390-396)

She was desperate to find a solution to her overwhelming role since anxiety was progressively
becoming a regular incidence in her daily life, as was exhaustion. The previous quote, shows how her
emotions made her irritable and confrontational around people, in particularly her siblings.

Furthermore, Claudia remembered how vulnerable and isolated she felt at that time.

“I had to use my personal resources to more or less cope with situations” (Claudia, 188).

In this context, personal resources were interpreted as Claudia’s personal money, skills, and
knowledge. Claudia’s statement suggests she found it difficult to trust others since she believed
in her self-efficacy. To her, being her father's caregiver was a lonely and alienating experience.

She recalled:
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“Well, | had to [assume the role of caregiver]. | had to put up with it [since siblings were not helping]. | only
saw my dad, my husband and children during that time [caregiving experience].” (213).

Claudia found it difficult to open up (to the researcher) and share how she struggled during her
time as a caregiver. During the interview, it was evident by her body language that she felt
embarrassed to admit she felt alone during her time as a carer. Moreover, it can be seen that
Claudia continued her statement hesitating when she revealed her family’s lack of support. She

stumbled with her words with evident pauses:

“That’s right [pauses] — no, no, I did not have it [family support]” (215).

Her hesitation implies that she felt guilty when speaking negatively about her family, since after
all, in the present time she mentioned (in the interview) being in good terms with her siblings.
However, during her caregiving experience, believing that she did not have any support increased
her perception of caregiver burden. This formed idea of emotional abandonment triggered
unfavourable attitudinal changes that affected not only her but her entire family. It took her years
to find emotional stability after the experience. She was able to open up about the struggles her
caregiving experience had on her marriage. For instance, she described how she increasingly
started to speak rudely to her husband. Claudia started to take for granted her husband’s support

by becoming highly domineering.

“l would say to him [husband] ‘Run, go and buy medicine and nappies. Then come back and help me with
this”” (Claudia, 251).

Claudia admitted that she relied heavily on her husband during her time as a carer. Her imposing
demands progressively affected their marriage. Claudia’s unmeasured demands could be rooted
in the lack of help from her family. She felt that without delegating tasks, she would not have been
able to survive the experience. Since her husband was her only reliable ally, she wanted to
demand of him the duties that were her siblings. However, Claudia could not see how the
responsibility only belonged to her and her father's family. Another attitudinal change was
Claudia’s increasing need to control people and situations. For example, when asked about what

would be the ideal technology for her caring role and why, she responded:
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“A device that can monitor the arrival and departure of a nurse” (Claudia, 328-329).

“It could be a portable camera that would be worn by the nurse or... | do not know, for when a nurse is with
him [patient]. This will allow... to see what they [nurses] are doing or how he [patient] is doing. | would like
to see his face, his body, or his reactions. | would like the nurse to have it [camera] around her neck or in a
backpack, on a clip, or something. So, like a 360-degree portable camera with night vision, with obvious

daytime vision, with audio... and... so that you can also be there [with them]” (Claudia, 333-339).

Her statements suggested that she wanted an AT only to observe the nurses, not her father. This
was a conflicting view since one would expect that the caregiver would describe their ideal
technology for their role as being something that would benefit the patient. Claudia’s statements
also implied a lack of trust in the nurses. One could argue that her mistrust stemmed from her
siblings’ unreliability with their father’'s care. She suspected her siblings alienated her to avoid
responsibilities, making her more apprehensive with control. Therefore, Claudia could have been
thinking that if her own family was not giving or doing much for the wellbeing of their father, neither
would the nurses. Another interpretation for her statements could be that she wanted an AT that
would allow her to provide and manage all caring responsibilities online. Claudia’s expressions ‘to
see his face, his body, or his reactions” and “you can also be there” suggested that she still wanted to
participate in the experience but keep a distance. To a certain extent, it appeared she wanted to
avoid burdensome tasks and rely on an AT that could provide her with the surveillance that permits
interaction with the patient. Claudia was advised by a close friend to get a surveilla nce camera.
She hesitated as she described herself as a technologically insecure person. After multiple
episodes of herfather leaving her house, her husband installed a black and white camera and audio
recording devices to track him down. Since this was many years ago, cameras were not as
advanced as they are now and it did not include audio and colour video. Claudia described herself
as someone inexperienced with technology. She was worried that she could not handle the new
adopted AT and as a consequence she only had partial trust in the technology. Claudia described

the positive effects of having an AT for he