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Abstract

The rapid increase in the rate of global ageing implies generally longer and healthier
lifespans. However, as people get older they become more prone to chronic and
degenerative diseases such as dementia, the incidence of which is expected to rise
from 35.6 million people in 2010 to 115.4 million in 2050 (Prince et al. 2013; World
Population Ageing 2013).

‘Dementia’ describes a collection of medical conditions caused by the loss of
neurons in the brain (Prince). The most common symptoms are behavioural (such as
aggression), psychological (such as hallucinations) and a decline in the ability to
remember new information (Alzheimer’s Association 2014; Finkel et al. 1996).

As the symptoms exacerbate, family members find it increasingly difficult to handle
and communicate with affected individuals (0’Connor et al. 1990). This often leads to
their placement in aged-care facilities where professional help is available (Schultz
and Williamson 1991). However, due to shortfalls in staffing levels, caregivers have
busy schedules and are unable to provide residents with as much one-on-one
attention as they would like (Cohen-Mansfield 2001). Individuals with dementia
therefore spend much of their time in isolation (Alm et al. 2003).

Medication is the primary method of treating the symptoms of dementia, despite
frequent reports of the efficacy of placebo treatments (Ballard and O’Brien 1999). More
than 40% of people with dementia at aged-care facilities are being prescribed
unnecessary medication (Margallo-Lana et al. 2001) which leads to reduced well-being
and quality of life, and may expedite cognitive decline (Ballard et al. 2001;
McShane et al. 1997).

According to the Alzheimer’s Society (2006), all medications used for treating the
symptoms of dementia have adverse side effects, the prevention of which
encourages the use of non-medicinal interventions (Douglas et al. 2004).

Current literature has reported the use of personalised multimedia interventions in
alleviating some of the symptoms of dementia (O’Connor et al. 2009), and touchscreen
technology in providing a degree of autonomous use to this cohort (Astell et al. 2008;
Cahill et al. 2008).

This thesis describes the design study of a non-medicinal intervention that addresses
common symptoms at aged-care facilities prevalent in residents with mild, moderate
or severe dementia (especially loss of self-reliance, boredom and isolation and/or
loneliness). The research uses a mixed methods approach, in particular exploratory
sequential mixed methods, through studio-based, social and clinical research.

The outcome is a multimedia system consisting of a dedicated physical dimension
and specially considered information architecture that provides personalised media
to individuals with dementia. This has shown potential in:

e providing a high degree of autonomous use to individuals at any stage
of dementia

reducing depression and anxiety in individuals with mild dementia
reducing agitation in individuals with moderate or severe dementia
adapting to the different impairment levels of dementia

providing high levels of enjoyment to affected individuals, their family
members and caregivers

This innovative intervention represents a significant contribution to the research
field by demonstrating that with such a system, the current generation of people
with dementia can independently access their favourite media, attain a higher
degree of self-reliance and restore their own sense of joy and contentment as well as
that of their family members and caregivers.

Where a reference is presented without its date, please treat as ‘ibid’.
During field-tests (Chapter 6), the multimedia system was referred to as ‘Memory Box’.



Chapter One Introduction



Chapter Overview
Chapter 1 outlines the areas that provide purpose for this research:

e Global ageing — its increasing impact over the years and its
associated problems

e The increase in the incidence of degenerative diseases that are more
common in older people

e Dementia — psychologically oriented paradigms and the reasons behind
some of the symptoms of dementia, the alleviation of which forms the
basis of this research

e  The challenges faced by caregivers and individuals with dementia at
aged-care facilities
The problems with currently prescribed medication
Non-medicinal therapies that offer potential in treating some of the
symptoms of dementia

The chapter concludes by identifying the research question:

How can a personalised multimedia system be designed to enhance the quality of
life of individuals with dementia and provide them with a high degree of
autonomous use, while adapting itself easily to the deteriorating stages of their
condition from mild to moderate to severe?

In this research ‘residents’ refers to people with dementia who are in aged-care facilities.
‘Levels of dementia’ refers to the mild, moderate or severe stages of dementia.
Age and year bands vary according to the information available in referenced literature.



1.1 Global Ageing

The term ‘global ageing’ refers to an increase in the median age of the world’s In 1995, the 65+ group numbered 542 million or 9.5% of the total population. By
population. This phenomenon, also referred to as the ‘demographic transition’, is the year 2030, it is projected to reach 1.2 billion or 13% of the population
caused by reductions in the rates of mortality and fertility (longer lifespans, fewer (Krug 2002) (Figure 1.2).

births), thereby tilting the global age ratio in favour of the older age bands
(World Population Ageing 2013).
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The highest increase will occur in Japan where, by 2030, 24% of the 65+
population is expected to be at least 85 years old (Powell 2009). Between 2003 and
2004, the number of old people worldwide increased by 10.3 million. This
translates, on a linear scale, to a net increase of 850,000 old people every month
(Krug 2002). If this trend continues, by the year 2050 there will be more old people
(65+) than young people (under 65) for the first time since formal record-
collecting began (Powell 2009). Figure 1.3 displays the prevalence of global ageing
in men and women, separately and collectively, in the year 1995, and the
projection for the year 2025.
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Figure 1.3 An ageing population
World Population Ageing 2013

The predominance of women in the older population is due to genetic, hormonal
and lifestyle factors (Kraemer 2000; Mather et al. 2002; Wizemann and Pardue 2001). In
2013, the number of men per 100 women (known as the ‘global sex ratio’) was
80 in the 65+ group, and 62 in the 80+ group. This ratio will gradually become
more balanced, projected to increase by the year 2050 to 83 in the 65+ group and
69 in the 80+ group (Figure 1.4). This is due to a projected decline in adult and
old-age mortality in men (World Population Ageing 2013).

2013 2050

80+ @ @
o [

women
(100)

Figure 1.4 The gender ratios in 65+ and 80+ populations
in 2013 and 2050
World Population Ageing 2013



Global ageing comes with a number of associated problems. One of these is the
negative impact of increasing financial and social pressures on support systems
like aged-care facilities. In the developed world, the number of working-age
adults per older person in the population (the old-age support ratio) has declined
continuously since 1950. The ratio has dropped from 12:1 in 1950 to 8:1 in 2013
and is expected to drop to only 4:1 by 2050 (World Population Ageing) (Figure 1.5).
This means fewer people will be available within families or in facilities to
provide aged-care support.

working-age
persons
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Figure 1.5 Number of working-age persons per older person
World Population Ageing 2013

Longer lifespans raise the question of whether those additional years will be
associated with continued good health or with prolonged disability and
dependency. As people grow older, they become more prone to chronic and
degenerative diseases. One such ailment is dementia, the incidence of which is
proportional to age.

Dementia is expected to affect 115.4 million older people in 2050 if no major
breakthrough is made before then (Alzheimer’s Disease International 2009; Prince et al.
2013; World Health Organization 2007). Every 15 seconds, one new person joins the
number of people diagnosed with dementia.

1.2 Dementia

The term ‘dementia’ describes a number of conditions caused by neuro-
degeneration in excess of that resulting from natural ageing (Prince et al. 2013; Wimo
et al. 2003). The deterioration in the volume of cortical tissue (from mildly-affected
to severely-affected) creates voids in the brain that become larger, while the
cortex undergoes shrinkage (Figure 1.6).

voids

healthy mildly severely
brain affected affected

Figure 1.6 Healthy and affected brain tissue
Alzheimer’s Australia 2009



Dementia can occur at any stage of adulthood but is far more common in the
geriatric population (Graham et al. 1997). Approximately 10% of adults over the age
of 65 and 50% of those over 90 are affected (Bickman et al. 2000; Jick et al. 2000; Jorm et
al. 1987). Most of the conditions responsible for late-life dementia are progressive,
degenerative and irreversible (Alzheimer’s Australia 2009).

1.2.1 The Prevalence and Incidence of Dementia

In 2010, the population of people with dementia was 35.6 million. This number is
estimated to nearly double every 20 years to approximately 65.7 million in 2030
and to 115.4 million by 2050 (Alzheimer’s Disease International 2009; Prince et al. 2013;
World Health Organization 2007).

With larger populations of older people, the low- and middle-income countries
account largely for the global increase in the prevalence of dementia (Figure 1.7).
As far as gender is concerned, Ruitenburg et al. (2001) reported that in many
studies suggesting a gender imbalance, results were based on limited data and
therefore inaccurate. The Rotterdam Study, however, reported that incidence was
similar in men and women up to the age of 90, but higher in women over 90. This
was particularly true for Alzheimer’s disease. Meanwhile, men of all age groups
had a higher incidence of vascular dementia (Ruitenburg).

Examples of low- and middle-income countries — Bangladesh, India, Nigeria, Pakistan, Sri Lanka,
Sudan, Vietnam, Zambia.

Examples of high-income countries — Australia, Canada, France, Germany, New Zealand, Singapore,
Switzerland, United Kingdom, United States.

(World Bank 2017)
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Figure 1.7 Projected growth in number of people with dementia
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Alzheimer’s Disease International 2009



1.2.2 The Types of Dementia

Dementia may be caused by any of several diseases. The most common is
Alzheimer’s disease, also referred to as AD. It accounts for more than 50% of all
cases. It is caused by the loss of nerve cells, resulting in shrinkage of the brain
and abnormal changes in brain tissue. The second most common type is vascular
dementia (VaD) which is caused by a lack of blood supply to the brain, most

commonly through a stroke. It is possible for AD and VaD to be co-existent
(Figure 1.8).

V4 4
/

10-15%

10-15%

60%

/ Alzheimer’s disease
W Vascular dementia

\J Alzheimer’s disease and vascular dementia

Others

Figure 1.8 Distribution by causal disease
Department of Health and Ageing 2006



The less common types of dementia include Parkinson’s disease, dementia with
Lewy bodies, frontotemporal dementia, Huntington’s disease and Creutzfeldt—
Jakob disease. The most prevalent among these is Parkinson’s disease, caused by
the loss of the neurotransmitter dopamine in the brain. It is a progressive disorder
of the central nervous system that may result in tremors, body stiffness, speech
disorders and difficulty in initiating physical movements. Parkinson’s disease
accounts for 3% to 4% of all cases (Department of Health and Ageing 2006).

1.2.3 The Symptoms of Dementia

Dementia has many symptoms. The most common initial symptom is a decline
in the ability to remember new information. This is because the first neurons
to die are in the regions of the brain where new memories are formed
(Alzheimer’s Association 2014).

The International Psychogeriatric Association (IPA) has grouped the symptoms
of dementia under the umbrella term ‘behavioural and psychological symptoms
of dementia’, also referred to as BPSD (Finkel et al. 1996). These may vary
depending on the level of impairment. An individual with mild dementia may
experience one or two symptoms such as misplacing items or repetitive
questioning that have a relatively minor effect on day-to-day living. Those with
moderate or severe dementia may experience a greater number of symptoms such
as agitation or aggression that require constant oversight.

Behavioural symptoms of dementia include wandering, screaming and cursing,
restlessness, culturally inappropriate behaviours and sexual disinhibition.
Agitation and wandering have been reported as the most enduring symptoms of
dementia (Devanand et al. 1997).

Psychological symptoms of dementia include depressive mood, anxiety,
delusions and hallucinations. Other common symptoms (neither behavioural nor
psychological) include loss of memory, confusion, loss of language and

communication skills, loss of ability to perform everyday tasks, disorientation in
relation to time and space, impaired judgement and physical coordination due to
muscle rigidity, learning and concentration difficulties, altered sleeping patterns
and eating disturbances (Alzheimer’s Australia 2009, 2012; IPA 2012).

A British survey reported that among mildly, moderately or severely
affected persons at aged-care facilities, the rates of aggression ranged between
4% and 42%, while the rates of agitation ranged between 48% and 82%
(O’Connor et al. 1990).

BPSD make life very difficult for affected individuals, family members and
caregivers (Burgio et al. 1996; Deimling and Bass 1986; Finkel et al. 1996). Untreated BPSD
may contribute to premature institutionalisation (O’Donnell et al. 1992), increased
financial cost (Cohen-Mansfield 1995), reduced quality of life for both caregivers and
individuals with dementia (Burgio et al. 1996) and significant caregiver stress at
aged-care facilities (Draper et al. 2000; Rodney 2000).

Psychologically oriented paradigms have emerged to explain BPSD and to
generate feasible interventions. Inappropriate behaviours in residents can become
entrenched when caregivers reward them with attention. For example, the
frequency of calling out increases if caregivers attend to residents when they are
noisy but ignore them otherwise (Teri et al. 1998).

The unmet needs paradigm states that inappropriate behaviours stem from
caregivers not perceiving or addressing basic physical, emotional and social
human needs (Cohen-Mansfield 2001). Individual needs for social interaction and
physical movement, for instance, can be addressed through carefully selected
group activities and exercise. According to the stress threshold model, dementia
reduces the ability to deal with stress, resulting in unbefitting behaviours (Hall and
Buckwalter 1987). Attending to signals of distress and allowing alternating periods
of activity and rest can decrease stress levels (O’Connor et al. 2009).



O'Connor et al. (1990) observe that carer burden is proportional to the severity of
the symptoms of dementia. The behavioural patterns of individuals with dementia
pose a challenge to the inexperienced family members charged with the
responsibility of caring for them. More severe stages of dementia result in
individuals being admitted to aged-care facilities, where they can be cared for
and monitored by professional health workers (Schultz and Williamson 1991). The
result is a high prevalence of BPSD in resident populations (Haupt and Kurz 1993).

1.3 The Challenges at Aged-Care Facilities

Moving from the comfort of family homes to residential care can be very
challenging. The sudden change of routine, loss of self-reliance and lack of
familiarity in a new environment often result in depression, which can affect a
resident’s quality of life and increase the risk of cognitive impairment (Baldwin
2008; Boyle and Wilson 2010). The situation may be compounded by family members
gradually finding it more difficult to communicate with their loved ones in
the facility.

Shortfalls in staffing levels due to low wages and lack of adequately trained
personnel may result in limited personal attention, assistance and social
stimulation for residents (Cohen-Mansfield 2001), creating a sense of boredom and
isolation and/or loneliness in the interned population (Alm et al. 2003; Cohen-Mansfield
2001). This leads to a lack of meaningful activities in aged-care facilities (Brooker et
al. 1998; Chung 2004). By providing more stimuli and activities, the quality of life of
people with dementia could be improved (Marshall and Hutchinson 2001;
Robinson et al. 2006).

1.4 The Problems with Medication

Even though there is currently no cure for dementia (Alzheimer’'s Australia 2009),
medication is used to treat BPSD (not including common symptoms such as loss
of memory, which are neither behavioural nor psychological). Despite evidence
of high placebo response rates, medication continues to be the primary form of
treatment for BPSD (Ballard and O’Brien 1999; Douglas et al. 2004). According to
Douglas et al. (2004), medicinal approaches, due to their adverse side effects,
should be the second-line approach in treating BPSD. In the developed world,
more than 40% of people with dementia are being prescribed unnecessary
medication. Prescribing these drugs without first considering other treatment
options can be of particular concern (Margallo-Lana et al. 2001). They may produce
adverse side effects such as sedation, falls, reduced well-being and quality of life
(Ballard et al. 1997), and even cognitive decline (McShane et al. 1997).

Other side effects include drowsiness, shaking and unsteadiness, increased risk of
infections, blood clots, stroke, worsening of other dementia symptoms and
possibly an increased risk of death (Ballard; McShane).

Drugs may help reduce BPSD, but at the expense of a person’s quality of life
(Ballard and O’Brien 1999; Douglas et al. 2004). Table 1.1 displays the adverse side
effects associated with the more commonly used antipsychotic drugs.



involuntary movement (lower mouth) H Occurs more frequently with ‘conventional’” antipsychotics

T o
< || &
@ ad
= s e
= o <
= g g o 58
S N o o & 2
%‘5 ) £ = O o <] = O _- GCJ Q. GC>
=Y Q = Q - T Q Sx |l 8 co |6 Tl ©
g - 8 = 909 £ 0 S © g Sxllaz |80 3%
= E> o & ac O T D S O c O [|E8 §F w O
» S o f=te)) T a Qs N & o =0 |loo Q| 85
‘c 0O [oNYe! o = N O o = c o 2 0 5= 8V gl 8O
=15 =2 = @ O 5 s 2 < > T & S (| FNall 6@
adverse effect s L SRS o2 || 3Q || 242 o Q= gL || 20| "N
I weight gain ” + “ + “ +++ ” +++ “ ++ ” +++ “ ++ H ++ || ++ H + |
| sedation o+ o e e e | e | e | e ] e || e ]
| dry mouth, dizziness, constipation H + || + “ e H — H - H e H + H ++ || + H + |
’ involuntary reflexes and movement ” ++ || + H ++ ” + ” +++ ” + “ e H - || ++ H + |
’ low blood pressure, dizziness ” + || + H +++ ” ++ H + ” + “ ++ H ++ || e H ++ |

QTc prolongation (in heart) ” Can occur with all antipsychotics: ziprasidone has a greater risk

fever, muscular rigidity, altered Reported with all antipsychotics
mental status and autonomic
dysfunction

+=10%
++=>10%
+++=>30%

Table 1.1 Common and serious adverse effects of oral antipsychotics
National Prescribing Service 2011

The medical terms for the adverse side effects in Table 1.1 have been changed to their more common names for purposes of this research.
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It has been reported that antipsychotic drugs help 50% of people with dementia;
however, they can cause serious side effects, especially if used for more than
three months. According to the Alzheimer’s Society (2006), all medication used
for treating the symptoms of dementia has side effects that may worsen those
symptoms. This encourages the use of non-medicinal approaches to alleviate
some of the symptoms of dementia. Douglas et al. (2004) point to an increasing
recognition for pharmacological treatments to be used as a second-line approach
and for non-pharmacological options, in best practice, to be pursued first.

1.5 Non-Medicinal Therapies

O’Connor et al. (2009) reported that non-medicinal therapies, in particular those
tailored to participants’ backgrounds, interests and skills, were effective in
reducing some of the symptoms of dementia. Increasing numbers of non-
medicinal therapies are available for individuals with dementia, with several
areas of overlap among them. It is very rare for one therapy to be used on its own
(Ballard et al. 2001). It is therefore important for therapists to carefully select the
combination that best suits an individual’s preference. These therapies fall within
the three highlighted categories listed in Table 1.2.

standard therapies alternative therapies brief psychotherapies

behavioural therapy art therapy cognitive behavioural therapy
reality orientation music therapy interpersonal therapy
validation therapy activity therapy
reminiscence therapy complementary therapy
aromatherapy

bright-light therapy
multi-sensory approaches

simulated presence

Table 1.2 Types of non-medicinal therapies for treating BPSD
Douglas et al. 2004

Of these, reminiscence therapy, music therapy and simulated presence reported
high beneficial effects (0’Connor et al. 2009). The chapter now discusses studies
involving these three therapies. Information on other types of non-medicinal
therapies can be found in Appendix A (page 184).



1.5.1 Reminiscence Therapy

Reminiscence therapy is a way of reviewing one’s past or telling others about
past experiences. It focuses on positive events to facilitate pleasure, improved
quality of life or adaptation to present circumstances. This is accomplished with
the aid of tangible reminders such as photographs, familiar items, music and
archived sound recordings (Cappeliez et al. 2005; Dochterman and Bulechek 2003;
Woods et al. 2005).

Research on reminiscence systems has focused largely on people with dementia
and kindred ailments (Astell et al. 2008; Sarne-Fleischmann and Tractinsky 2008). During an
assessment of reminiscence therapy, its benefit and value to people with
dementia were shown by Wang (2005). However, Woods et al. (2005) showed that
there was not enough evidence to reach a definite conclusion. Chaudhury (2003)
has suggested place-based reminiscence as potentially beneficial to enhancing the
quality of life of older adult residents, including those using reminiscing facilities
(Kuwahara et al. 2006). Bohlemeijer et al. (2007) showed that reminiscence, in
particular life review (elements of familiarity), improved psychological
well-being.

A study on the effectiveness of life review (Cohen-Mansfield and Werner 1998) focused
on bare surroundings at aged-care facilities that caused a lot of pacing in
residents. Two of the most used corridors were chosen as the setting. A ‘natural’
scene was created in one corridor using posters, plants, forest smells and taped
bird-chirping sounds. In the other, a ‘home and people’ scene was created using
family photographs, traditional music and an aroma of citrus. The behaviour of
residents was measured by direct observation, photoelectric counters and activity
monitors. This inexpensive and easy-to-set-up experiment resulted in residents
doubling the amount of time they spent in the corridors and cutting down on
pacing and frequent wandering. Time spent seated in the hallway increased
significantly with the home and people scene, but not with the natural scene.
Wandering reduced by a small degree, and caregivers and relatives also enjoyed
the improved environment. The studies reported that reminiscence therapy had
potential in enhancing the quality of life and psychological well-being of
residents, as well as in reducing pacing and wandering.

1.5.2 Music Therapy

According to Killick and Allan (1999), several studies have reported the benefit of
music to people with dementia. Music therapy involves engagement in activities
such as singing, playing an instrument or simply listening to music. Positively
reported interventions for BPSD using non-personalised music and sound are
reviewed here, while those using personalised music are addressed in
Section 1.5.3.

Ragneskog et al. (1996) played three genres of music to residents during
mealtimes. The results reported that restlessness declined by 25% with modern
pop songs, 33% with 1930s jazz and 75% with soft, soothing music. The
residents also ate a little more than usual when music played in the background.

Burgio et al. (1996) played soothing sounds of mountain streams or gentle ocean
waves to severely verbally disruptive residents and measured their responses.
Periods of verbal disruption were significantly fewer when the sounds were
played. Stream and wave sounds were just as effective in relaxing residents as the
music in the study by Ragneskog et al. (1996).

Groene (1993) observed that residents who had been prone to wandering stayed
closer to therapists while music played, even though their movement was not
restricted. Music, even when not personalised, was more effective than readings
of interest. Lord and Garner (1993) reported higher levels of well-being and social
interaction in residents when music was played to them. Remington (2002)
subjected agitated residents to treatments of calming music (a soft, repetitive
baroque classic), gentle hand massage, or a combination of the two. After the
treatments, mean agitation counts fell from baseline by 37% with massage, 50%
with music and 61% with the combination.

These studies reported that music had potential in enhancing the levels of well-
being and social interaction, and in reducing restlessness, verbal disruption,
wandering and agitation.



According to Baird and Samson (2009), parts of the brain associated with music
and emotional memory are preserved in individuals with dementia. This may be
one reason for the effectiveness of music.

1.5.3 Personalised Music

Several studies on the effectiveness and benefits of individually tailored music as
a therapy for the reduction of some of the symptoms of dementia have shown its
superiority to randomly selected music.

An American organisation called Music and Memory has trained caregivers to set
up personalised music playlists for people with dementia on hand-held music
players. The aim is to stimulate long-term memories that have not been lost to
dementia, enabling individuals to converse and to socialise (Music and Memory 2010).

In a study claimed by Music and Memory, a resident called Henry, who had
suffered from dementia for a decade during which he barely spoke, was video-
recorded listening to his favourite music at an aged-care facility. According to the
organisation, observations by trained caregivers reported that as the music came
on, his face lit up, his eyes opened wide, his body began to dance, and he was
seen to be animated by the music (Figure 1.9). Similar results were noted each
time he was treated to his favourite music. Parts of this study were video-taped
and used to encourage this intervention in nursing homes.
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Figure 1.9 Henry, before and after listening to his favourite music
Music and Memory 2010

This program has been implemented by Wisconsin Nursing Homes to reduce
unnecessary prescription of medication to its residents, in a nationwide effort to
reduce the use of medication in aged-care facilities.

A survey reported that availability of music was a priority for people seeking
aged-care facilities for themselves or their family members. Up to 83% preferred
facilities offering music players with personalised music, even if it meant
spending more money (Music and Memory).

In another study, Clark et al. (1998) observed aggressive residents being bathed
while their favourite music played in the background. Compared to a control
group of aggressive residents being bathed without music, cases of physical
violence against caregivers fell by 27%, grabbing by 35% and yelling by 64%.
Rates of observed aggressive behaviour were halved overall. In a similar study by
Thomas et al. (1997), the behaviour when bathing with preferred music showed a
42% decline in physical aggression.



Sherratt et al. (2004) tested the importance of personal engagement and interaction
by playing recorded music, the same music covered by a musician, and a live
performance by the same musician, who attempted to engage participants in the
activity. The music chosen was based on the preference of the residents. Results
showed that the live performance reported the highest rates of excitement,
engagement and well-being, and the lowest rates of boredom and sleep.

Gerdner (2000) observed the behaviours of agitated residents when exposed to
either soothing ‘classical relaxation music’ or music that was carefully matched
to their interests. Rates of agitated behaviours fell from baseline by 49% with
classical and 61% with personalised music. Music personalised to residents’
preferences proved more effective than a random selection. The rates of agitation
were lower even 30 minutes after completion of the study.

These studies reported a decline in yelling, grabbing and physical violence,
concluding that personalised music had potential in reducing aggression. The
study by Music and Memory also demonstrated that personalised music could
help reduce the amount of medication prescribed to individuals with dementia.

1.5.4 Simulated Presence

Visits by family members provide comfort to residents of aged-care facilities.
However, the effect does not last beyond visit times. Simulated family presence
aims to improve stressful situations for residents by having relatives make
recordings of scripted ‘telephone conversations’ about valued memories from the
past. The conversations are designed to stimulate long-term memory in residents
(O’Connor et al. 2009).

Camberg (1999) compared simulated presence audiotapes with recorded readings
from a newspaper. The audiotapes were played by caregivers in random order at
least twice daily to 54 residents who were agitated or socially withdrawn.
Behaviours for each condition monitored over a four-week period showed that
most participants responded well to the audiotapes. However, no difference was
observed during the intervals between treatments.

Garland et al. (2007) compared simulated presence audiotapes, recordings of
music tailored to residents’ previous interests and a placebo condition of readings
from a gardening book. Researchers applied treatments at times when residents
were most agitated. Agitation rates fell from baseline by 15% during the placebo
condition, 25% during personalised music and 30% during simulated presence.
For verbally agitated behaviours, the rates fell by 18%, 29% and 33%
respectively. Counts of both physical and verbal behaviour were still lower than
baseline 15 minutes after treatment. Half of the participants showed a drop in
behaviour counts of 50% or more for one condition or the other. However, a few
residents became more disturbed, and the recording of positive memories proved
time consuming and laborious to many family members. Music recordings were
easier to prepare and worked almost as well as simulated presence.

Similarly, Cohen-Mansfield and Werner (1997) compared simulated presence
videotapes with audiotapes of preferred music and one-on-one interaction in a
repeated-measures study on residents exhibiting verbally disruptive behaviours
such as shouting, complaining and repeating words. The content of the simulated
presence tapes was chosen by family members. Each of the three treatments
worked better than no treatment at all. Results reported that rates of verbal
agitation fell from baseline by 34% during preferred music, 50% during
simulated presence and 66% during one-on-one interaction. Behaviours returned
quickly to baseline levels once treatments stopped. Carefully constructed one-on-
one social interaction had a healing effect on two mute participants, who started
to speak again after a couple of sessions.

While simulated presence in general reduces verbal agitation among residents in
aged-care facilities, videotape simulation is considerably more effective than
audiotape simulation due to the combination of visual and audio elements
(Cohen-Mansfield and Werner).

Overall, simulated presence recorded higher potential than personalised music in
reducing agitation (including verbally agitated behaviours).



1.5.5 Summary of Non-Medicinal Therapies

In summary, reminiscence therapy, music therapy and simulated presence have
all been reported as effective methods for addressing different symptoms of
dementia. In particular these studies indicated that:

e reminiscence therapy was most effective when using photographs
(Astell et al. 2008; Bohlemeijer et al. 2007; Cappeliez et al. 2005; Cohen-Mansfield and
Werner 1998; Dochterman and Bulechek 2003; Kuwahara et al. 2006; Sarne-Fleischmann
and Tractinsky 2008; Woods et al. 2005).

e personalised music was more effective than randomly selected music
(Clark et al. 1998; Gerdner 2000; Music and Memory 2010; Sherratt et al. 2004;
Thomas et al. 1997).

e videotaped simulated presence was far more effective in reducing
agitation than audiotaped simulated presence (Cohen-Mansfield and
Werner 1997).

e acombination of therapies was more effective than any one therapy by
itself (Remington 2002).

e one-on-one interaction was more effective in reducing verbal agitation
than personalised music or simulated presence.

1.6 The Research Question

Studies have reported that reminiscence therapy, personalised music and
simulated presence improved the quality of life, psychological well-being and
levels of social interaction in people with dementia, and reduced levels of
agitation, aggression (yelling, grabbing, physical violence), pacing, wandering,
restlessness and boredom. As in the study by Remington (2002), which combined
two therapies and reported higher reductions in BPSD, there was clearly potential
for developing an effective non-medicinal intervention that provided
reminiscence, personalised music, simulated presence and autonomous use to
individuals at any stage of dementia. Such an intervention might reduce some of
their common symptoms and provide them with a higher degree of self-reliance.

The aim of this research was to propose and develop a response to the challenges
posed by the common symptoms of dementia in residents at aged-care facilities,
in particular:

e loss of self-reliance, which may lead to depression
boredom
isolation and/or loneliness
(Alm et al. 2003; Cohen-Mansfield 2000a)

Based on the potential demonstrated by non-medicinal interventions, the research
question asked:

How can a personalised multimedia system be designed to enhance the quality
of life of individuals with dementia and provide them with a high degree of
autonomous use, while adapting itself easily to the deteriorating stages of their
condition from mild to moderate to severe?

Figure 1.10 summarises the problem areas discussed in this chapter and how they
are linked to one another. Based on knowledge gaps identified after the review of
literature, a design hypothesis was formulated.



global ageing

older people prone to
chronic and degenerative diseases
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behavioural and psychological
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aged-care facilities medication

caregivers with busy schedules adverse side effects
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boredom, loneliness and loss of self-reliance
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providing autonomous use non-medicinal intervention

the design hypothesis \% Vv

a personalised multimedia system
for individuals with dementia
(mild, moderate, severe)

Figure 1.10 Framing the problems and identifying the design hypothesis
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Chapter Two The Research Methodology



Chapter Overview

Chapter 2 begins by stating the aim of the research and discusses the action
research methodology that was implemented to achieve it. It does this by
providing an outline of the work required in each chapter, the methods that were
used and the desired outcomes. Each stage directed the ensuing stage of research
until the aim was achieved.

For reasons outlined in the chapter, use was made of a mixed methods approach,
in particular exploratory sequential mixed methods through studio-based, social
and clinical research.



2.1 The Research Methodology

This research aimed to propose and develop a response to challenges posed by Figure 2.1 illustrates the action research plan that was used to achieve the
the common symptoms of dementia prevalent in residents at aged-care facilities, research aim. It provides an outline of the work required, the methods by which
in particular: the work was conducted and the desired outcomes, each directing the next stage

of research. A detailed explanation of each stage then follows.
loss of self-reliance, which may lead to depression
boredom
e isolation and/or loneliness
(Alm et al. 2003; Cohen-Mansfield 2000a)

Undertaken within the context of an industrial design study, the research aimed to
develop its response in the form of a multimedia system consisting of a dedicated
physical dimension offering personalised multimedia to people with dementia
through specially considered information architecture. The design of the system
lent itself to studio-based methodology.

Studio methodology is a form of action research (research through designing)
that allows for the development of flexible methods to accomplish a desired
outcome and to evaluate its effectiveness through continuing cycles of
investigation (Stringer 2013). Studio methodology entails the collation of current
and subsequent knowledge to inform the direction of creative concepts, leading
to a more coherent and elegant solution. It uses sketches and models (computer-
aided and physical) to create experimental ideas. According to Hanington and
Martin (2012), it is important to contextualise and communicate design action
during the ideation process.

The research used a mixed methods approach involving the integration of
qualitative and quantitative data. In particular it used exploratory sequential
mixed methods where the research began with a qualitative phase that explored
participants’ views on multimedia technology. The data was analysed to identify
variables that could be used in a follow-up quantitative phase (Creswell 2013).



problem determine extent of problem establish background knowledge the
> research
am research background information review literature question
N/
establish knowledge
knowledge
) ) gaps
conduct a literature review
\/
determine design constraints
design
parameters
review literature and perform field tests
\/
form a design specification
hypothesis
design studio research
\
contextualise hypothesis
results
conduct field tests
work \#
method evaluate results
conclusions
milestone synthesise

Figure 2.1 The action research plan for this research
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2.1.1 Chapter 1 Introduction

Douglas et al. (2004) encouraged the use of non-medicinal interventions as an
alternative to medication in treating the symptoms of dementia. O’Connor et al.
(2009) reported that non-medicinal therapies, in particular those tailored to
participants’ backgrounds, interests and skills, were effective in reducing some of
the symptoms of dementia. Another review of effective non-medicinal therapies
(reminiscence therapy, music therapy and simulated presence) established
background knowledge in this area (Section 1.5, page 12).

According to Jesson et al. (2011), a review of literature is a method of becoming
aware of and summarising existing literature on a subject so that it may be
interpreted; it is different from a literature review which focuses on carefully
analysing similar work within an area (Jankowitz and Jesson 2011) and adding the new
dimension of one’s own interpretation (Blumberg et al. 2005).

2.1.2 Chapter 3 The Literature Review

Chapter 3 details a literature review which used a systematic approach to identify
multimedia interventions/systems for people with dementia, based on set criteria,
with emphasis on those providing autonomous use. Literature was collected from
books, journals, digital databases (such as Scopus, PubMed, PsycINFO and
Google Scholar), conference proceedings, monographs and websites. Each
intervention/system was evaluated following a discussion on those that met or
came close to the desired specification. The limitations identified provided
opportunities for further investigation and testing.

2.1.3 Chapter 4 Design Constraints and Parameters

Chapter 4 identifies constraints through a review of literature. These informed
parameters for the development of the multimedia system. The process of
parameter compilation began by reviewing literature concerning age-related
physical and perceptual impairments, touchscreen technology (in particular
touchscreen tablets) and knowledge from the literature review. This knowledge

guided the development of prototypes that were tested over a period of five
months on seven individuals with mild dementia at an aged-care facility.

It was at the field-testing stage that the first phase of the exploratory sequential
mixed methods approach began. Use was made of questionnaires (social research
methods) (Bryman 2016) and cohort studies (clinical research methods) (Hulley et al.
2013). The challenges faced by people with dementia when using technology were
explored via prospective studies, where studies were conducted repeatedly. Both
social and clinical research methods required ethical consideration and carefully
selected sample groups (Hulley).

2.1.4 Chapter 5 The Multimedia System

Chapter 5 details the multimedia system’s design process which, through
ideation, experimentation, critique and iteration, led to a desired design
specification and outcome. An anthropometric review (measurements and
proportions of the human body) provided descriptive statistics of the Australian
elderly to assist in informing the overall dimensions of the system. The research
then demonstrated visual synthesis in the form of sketches, a method of
visualising the ideas in the mind of a person (externalising the internal) by
supporting design thinking and enhancing collaboration. It involves creating and
removing, adjusting and compromising, and evaluating outcomes that may be
incomplete but provide a better understanding of a goal through visual renders
(Craft and Caimns 2009). According to Schiitze et al. (2003), studies that use sketching
result in significant benefits. Sketches were used in this research to assist in the
early concept development of the physical dimension of the multimedia system,
in response to the knowledge obtained and the anthropometric review. The most
successful ideas were highlighted, evaluated and refined.

Tangible mock-ups or prototypes are limited representations of design concepts
that allow users to touch, hold and interact with the designs. They provide
designers with the opportunity to choose between alternatives, test the technical
aspects of an idea, clarify requirements and test usability.



Tangible mock-ups are more effective than sketched or digital models, as their
three-dimensional form is perceptible by more senses (Bodker and Buur 2002). This
research used low-fidelity prototypes, which are inexpensive and easy to
produce, using soft materials like cardboard and wood. High-fidelity prototypes
are expensive as they are made from the same material as the final product (Preece
et al. 2002). This method ensured that the physical dimension and its individual
components (such as overall size, weight and structural integrity) conformed to
the design specification, resulting in enhanced usability. The research then used
computer-aided design (CAD) to conduct a material and aesthetic study on digital
models of the multimedia system, eliminating the high costs of developing full-
scale physical models.

The information architecture was developed through a review of literature.
Terminology used in the search process included: ‘interface design for the
elderly’, ‘product design for people with dementia’, ‘semiotics’ and ‘design of
information architecture’. Information architecture simulations were then
developed. Based on knowledge from literature, structure models (qualitative)
were first evaluated using hierarchical flow diagrams. After a process of iteration,
refined concepts used iconic models (quantitative) that were programmed using
screen-based technology.

Finally, a multimedia system simulation was developed for testing at aged-care
facilities (Chapter 6).

2.1.5 Chapter 6 The Field Tests

Chapter 6 details tests of multimedia system use on eleven participants at two
Melbourne-based aged-care facilities. This was the second and final phase of the
exploratory sequential mixed methods approach, where quantitative research was
conducted with the help of residents with mild, moderate or severe dementia.

To ensure optimal integrity, the tests were conducted by psychologists who made
use of the following social and clinical research methods:

e  Obtain ethics approval.

Select a sample group using a screening process based on the inclusion
and exclusion criteria.

Collect data before, during and after tests.

Use a randomised cross-over design (description on next page).
Evaluate results.

Identify limitations.

Ethics approval was obtained from the Monash University Research Ethics
Committee and Dementia Collaborative Research Centre (DCRC). Senior
members of staff from the aged-care facilities assisted in the sample selection
process by identifying potential participants through a discussion with the
psychologists on the inclusion and exclusion criteria. A screening process
verified the presence of at least mild cognitive impairment and agitated behaviour
in participants, using a Clinical Dementia Rating Scale (CDR) and a Cohen-
Mansfield Agitation Inventory (CMAI) (Cohen-Mansfield et al. 1989; Hughes et al. 1982).

A CDR is an instrument commonly used in clinical research to assess six areas of
cognitive and functional impairment in people with dementia (Hughes et al. 1982). A
criterion for the tests in this research was that all participants would have at least
mild cognitive impairment. A CMAI measures the frequency with which a
person with dementia demonstrates a list of 29 agitated behaviours over a one-
week period (Cohen-Mansfield et al. 1989). This was used in the research to ensure that
all participants displayed some form of agitation — another criterion for the tests.
Participants’ family members were provided with a detailed description of the
study for obtaining their consent to their relative’s participation.

Data was collected by psychologists before, during and after the tests. Prior to
commencement, levels of depression, anxiety, agitation, caregiver burden and
quality of life were measured at baseline (pre-intervention levels). Symptoms of
depression were evaluated using the Cornell Scale (Alexopoulos et al. 1988);
symptoms of anxiety by the Rating Anxiety in Dementia scale (RAID)



(Shankar et al. 1999); caregiver burden by the staff-rated Burden Interview (Sourial et
al. 2001); and quality of life by Quality of Life in Alzheimer’s Disease (QOL—-AD)
(Logsdon et al. 2002). During the tests, data was collected by the psychologists
through observation and questionnaires (Bryman 2016). After the tests, data on
patterns of use was collected from the multimedia system (automatically logged),
while data on the satisfaction and feasibility of using the multimedia system
routinely was collected through caregiver and family-member interviews

(Bryman).

A mini-mental state examination (MMSE) is a 30-point questionnaire used for
measuring cognitive impairment (Folstein et al. 1975; Pangman et al. 2000). It categorises
participants according to their impairment levels. The MMSE provides an overall
score out of 30. The following ranges were used in this research: 25-30 for
normal cognition; 19-24 for mild cognitive impairment; 10-18 for moderate
cognitive impairment; and 0-9 for severe cognitive impairment (Ward et al. 2002).

A randomised cross-over design provided two interventions, one after the other,
to a group of participants while observations were made and data collected by
psychologists (Hulley et al. 2013). This was used to identify differences in behaviour
while using the multimedia system and a social control intervention (the same
conditions without the multimedia system), each over a one-month period. A
random number generator was used to assign the order in which the multimedia
and the social control intervention were used.

A technique called spaced retrieval was employed as part of the multimedia
system intervention (Hopper et al. 2001; Squire 2004; van der Ploeg et al. 2013). It tested
recall of task accomplishment methods over increasing intervals, which helps
people with dementia to learn and retain information (Creighton et al. 2013). This
procedure has also been effective on people with severe dementia (Hopper; Squire;
van der Ploeg).

The results were then evaluated and discussed, and limitations identified.
Conclusions are drawn in Chapter 7, which determines how the research aim
was achieved.
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Chapter Three The Literature Review



Chapter Overview

Chapter 3 begins with the aim of the review, the criteria used for the selection of
literature, interventions that were excluded for review and the review method. A
qualitative analysis of the aims, methods and results of seven media interventions
endeavours to identify potential media types that may be beneficial to the
development of the multimedia system. This is followed by a discussion on the
interventions, with emphasis on two that came close to meeting the desired
specification. The conclusion identifies limitations that also provide opportunities
for further investigation and testing.



3.1 The Aim of the Literature Review

Prior to commencement of the development of the multimedia system, it was
necessary to obtain existing knowledge in the field of research through a review
of the literature (Jesson et al. 2011).

There is a wide amount of research on non-medicinal, dementia-related
interventions. This includes standard therapies, alternative therapies and brief
psychotherapies as discussed in Section 1.5 (page 12) (Douglas et al. 2004).
According to O’Connor et al. (2009), reminiscence therapy, music therapy and
simulated presence reported high beneficial effects in mitigating some symptoms
of dementia. Of these, personalised photographs, personalised music and
videotaped family presence showed potential in treating some symptoms of
dementia, thereby justifying their inclusion in the multimedia system. The studies
also reported that a combination of therapies was more effective than any one
therapy on its own (Remington 2002).

Based on this knowledge and on the research question, the aim of the literature
review was to identify and learn from those existing state-of-the-art media
interventions that:

e utilised a combination of personalised media (particularly photographs,
music and/or family-videos)

e provided a high degree of autonomy to individuals with mild, moderate
or severe dementia

e adapted to the deterioration in users’ impairment levels

3.2 The Criteria

A list of carefully considered criteria was developed for the literature review to
ensure that only the most appropriate state-of-the-art media interventions were
selected for review. The criteria were thus:

e Only interventions designed specifically for the demographic of this
research — people with mild, moderate or severe dementia — were
reviewed; those designed for spouses or caregivers were discounted.

e Interventions designed for joint use (persons with dementia and their
caregivers or spouses) were not reviewed unless the intervention
encouraged autonomous use by the person with dementia.

e An intervention was reviewed only if it was published, peer-reviewed,
field-tested or already on the market. Therefore, several mobile phone or
tablet apps for people with dementia were disregarded.

e Interventions with one media type were reviewed only if they utilised
personalised media (preferably photographs, music and/or family-
videos). This was so that additional knowledge obtained on that media
type might assist in the development of the multimedia system.

e Robot interventions that were assistive, or provided companionship or
monitoring, were not reviewed.

Every effort has been made to use the most current literature available. In cases
where recent literature on a particular topic was either not available or did not
meet the literature review criteria, the last available literature conforming to the
selection criteria was reviewed.

Table 3.1 provides examples of interventions that did not meet the set criteria,
resulting in their exclusion from the review.



intervention name / paper title year author(s) reason(s) for exclusion
T T e The intervention did not come equipped with music that was
; 2P Y 2009 Riley, P., Aim, N. and Newell, A. personalised to the users taste, thereby placing it in the
people with dementia : i :
non-personalised’ media category
O'Rourke, J., Tobin, F., This intervention was designed to present videos based on topics
‘YouTube': a useful tool for reminiscence therapy in dementia? 2011 O’Callaghan, S., Sowman, R. and generated by participants. As the intervention was facilitated by a
Collins, D. R. therapist, it did not encourage autonomous use
Comparison of verbal and emotional responses of elderly " -
: ; (o Takayanagi, K., Kirita, T. ; { ;
people with mild, moderate and severe dementia in responses 2014 4 The intervention was not based on any media type
and Shibata, T.
to seal robot, PARO
Callan, J, A., Siegle, G. J.,
Feasibility of a Pocket-PC based cognitive control intervention 2015 Abebe, K., Black, B., The intervention was designed for spousal caregivers
in dementia spousal caregivers Martire, L., Schulz, R., (to encourage self-directed cognitive training)
Reynolds, C. and Hall, M. H.
P . - . Gar cia-Casal, J. A, Lonzleau, A, The intervention compared computer-based interventions with
Computer-based cognitive interventions for people living with Csipke, E., Franco-Martin, M., < 3 9 5
o ooy . . 2016 non-computer-based interventions, however did not provide forms
dementia: a systematic literature review and meta-analysis Perea-Bartolome, M. V. % A ;
of reminiscence, music or simulated presence
and Orrell, M.
g ; o " Boots, L. M., de Vugt, M. E.,
A systematlc rewew‘of Internet»basedlsuppomve nterventions 2017 van Knippenberg, R. J., The interventions were designed for caregivers
for caregivers of patients with dementia
Kempen, G. |. and Verhey, F. R.
van der Steen, J. T., van
Music-based therapeutic interventions for people with dementia 2017 Soest-Poortvliet, M: C., van der The intervention offered music to lndlyudual and group participants;
Wouden, J. C., Bruinsma, M. S., however, the music was not personalised
Scholten, R. and Vink, A. C.
The art selected for this intervention was not personalised.
Viewing art on a tablet computer: a well-being Intervention 2017 Tyack, C., Camic, P. M., The intervention was designed as a joint activity between a person

for people with dementia and their caregivers

Heron, M. J. and Hulbert, S.

with dementia and a caregiver, with no aim of encouraging
autonomous use by the person with dementia

Table 3.1 Examples of interventions excluded from the literature review
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3.3 The Method

The literature review used a systematic approach to identify media-related
interventions for people with dementia, with the criteria guiding the literature
selection process. Literature was sourced from books, journals, digital databases
(such as Scopus, PubMed, PsycINFO and Google Scholar), conference
proceedings, monographs and websites. Each intervention is detailed here, stating
its aim, method and results. In the discussion that follows, conclusions are drawn,
and limitations identified, providing opportunities for further investigation
and testing.

The following seven interventions best met the set criteria and were therefore
selected for review:

Personalised reminiscence photo-videos

The Picture Gramophone

Giraff (correct spelling)

3D environments (part of the ‘Living in the Moment’ project)
Painting a pot (part of the ‘Living in the Moment’ project)
Project CIRCA (Computer Interactive Reminiscence and
Communication Aid for people with dementia)

e  The Interactive Reminiscence Aid

Of these, Project CIRCA and the Interactive Reminiscence Aid provided the
highest number of media types (three each). Only the Interactive Reminiscence
Aid was available on the market; the others remained research studies.

3.4 Personalised Reminiscence Photo-Videos

Old photographs with sentimental value can be therapeutic to people with
dementia. However, they may also reinforce feelings of loneliness and depression
and therefore need careful management (Sandoz 1996). Family members or
caregivers often compile scrapbooks with personalised images and photographs.
While memory books are effective in providing reminiscence, they take a lot of
time to compile; the photographs are usually too small for
comfortable viewing by people with dementia; and the books may become heavy

and bulky, requiring a family member or caregiver to facilitate the intervention
(Yasuda et al. 2009). According to Mulvenna et al. (2011) and Yasuda et al. (2009), a
screen-based alternative would facilitate the collation and enlargement of
photographs, enhancing visual appeal and the overall experience.

Reminiscence interventions take advantage of the fact that long-term memories
stay preserved well after short-term memories have faded (Rentz 1995). The
interventions can prove difficult to administer at home due to a shortage of
experienced personnel (Wang 2007). It is therefore important to identify convenient
home-based reminiscence interventions such as watching familiar television
which will trigger old memories. However, not all TV programs cater to personal
preferences (Lund et al. 1995). Moreover, people with dementia often experience a
decline in language comprehension, making it difficult for them to follow TV
programs and day-to-day conversations (Hopper and Bayles 2001).

Studies by Lund et al. (1995) (‘video respite’) and Yasuda et al. (2007) on
gardening videos, family events and old songs reported that generic videos were
ineffective in providing enjoyment to people with dementia. This was due to the
semantic amnesia that develops in this cohort, resulting in the inability to recall
generic memories (Hopper and Bayles 2001; Yasuda et al. 1997).

In another study called ‘video biographies’, Cohen (2000) tested the efficacy of
old photographs and favourite stories using personalised media. Results reported
that they reduced agitation in people with dementia and improved their overall
mood. According to De Renzi et al. (1987), people are more interested in
themselves and their autobiographies than in generic affairs. The aim of the study
was to determine the effectiveness of photo-videos as a reminiscence therapy for
people with Alzheimer’s disease.

Since personalised photographs provide higher levels of reminiscence to people
with dementia (Cohen-Mansfield and Werner 1998), interventions using them were
selected for review to obtain knowledge on methods of designing effective photo-
videos, which might assist in the development of the multimedia system.



A comparison of effectiveness in providing reminiscence was made between
personalised photo-videos and two TV shows. The photo-videos consisted of 40
photographs that played for 15 seconds each. Photographs were displayed in
chronological order (childhood to adulthood) and panned and zoomed-in for 15
seconds each, with the aim of increasing participants’ enjoyment levels. Old
music or children’s songs playing in the background kept participants calm and
enhanced the overall experience of the intervention (Remington 2002; Yasuda et al.
2006). Each photo was accompanied by a narration in a young woman’s voice
speaking slowly and in short sentences, simulating how caregivers (the majority
of whom are female) engage with individuals with dementia at aged-care
facilities (Gormley et al. 2001; Romero and Wenz 2001).

The TV shows consisted of a popular variety show and a news show. Participants
watched the photo-video twice, and each TV show once, using a clinical ‘ABCA’
design where the first and second ‘A’ were the same photo-video; ‘B’ was the
TV variety show and ‘C’ the TV news show. If concentration levels were high
for the second photo-video session, that was considered an effective intervention.
Three speech therapists evaluated the participants’ concentration and distraction
levels, in particular their utterances, gestures, facial expressions and
eye movements.

Overall, the photo-videos elicited higher levels of concentration than the TV
shows. The first photo-video received the highest scores, followed by the second
photo-video. All participants reported high levels of distraction when viewing the
TV shows (particularly the news show). This was especially the case with those
who had severe impairment, suggesting a decline in their language ability (Hopper
and Bayles 2001; Yasuda et al. 1997).

3.5 The Picture Gramophone

Individuals with dementia who participate in different activities have higher
levels of well-being, satisfaction, self-esteem and self-respect, and an improved
quality of life. Studies have also reported reduced levels of challenging behaviour
and confusion (Marshall and Hutchinson 2001). The activities include those that
provide reminiscence, as in the previous study by Yasuda et al. (2009).

The chapter now looks at its second intervention, called the Picture Gramophone
(PG), by Topo et al. (2004) that provides reminiscence using photo-videos on a
touchscreen device instead of a TV set.

Touchscreen devices provide direct contact with onscreen selections, obviating
the need for a mouse or keyboard therefore requiring minimal or no training.
Astell et al. (2010) reported that touchscreen devices offered a supportive
interaction environment for people with dementia and their caregivers. Since not
all individuals with dementia are regular computer users, user-friendly interfaces
would facilitate accessibility to media that provide reminiscence.

PG used a touchscreen device that offered photo-videos to individuals with
dementia. The aim was to provide reminiscence and enjoyment, to encourage
autonomous use and to determine if there were any adverse side effects
associated with its use. Twenty-three people with varying impairment levels and
dementia types received the PG intervention for three weeks at day-care centres
in four countries (England, Norway, Ireland and Finland). The dementia types
included AD, VaD and dementia with Lewy bodies (Section 1.2.2, page 8).

Each photo-video showed personalised photographs, accompanied by preferred
songs and synchronised lyrics. A home-screen displaying between two and six
selections of music genres or artists was presented to participants. When a
selection was made, a new page appeared, displaying the selected photo-video
with its respective title and associated photograph.

Overall, the results reported that all participants enjoyed and benefited from the
use of PG, with no noticeable adverse side effects. They did, however, encounter
some problems. Owing to differences in touchscreen device models in the four



countries, levels of touchscreen sensitivity varied, making some touchscreens
difficult for participants to use. Small screen sizes made it difficult to read text,
affecting the participants’ ability to view lyrics and photo-video titles. Some
songs evoked negative memories, while others were too fast to sing along to
(Topo et al. 2004).

Caregivers requested the option of switching off lyrics, as they threw some
participants off time; alternatively, they asked for the incorporation of a pause
button that enabled participants to catch up with a song. Songs that were too long
caused some participants to fall asleep before realising there was a ‘choose
another song’ option on the screen (Topo).

3.6 Girdff

An important aspect of dementia care is to provide a degree of communication
between residents and family members or caregivers. Residents should be able to
express their needs rather than face social isolation (Moyle et al. 2013). However,
due to family members’ and caregivers’ busy schedules, this is often not the case
(Alm et al. 2003; Cohen-Mansfield 2001). The situation may be compounded by work
pressures whereby family members gradually find it more difficult to travel long
distances to aged-care facilities and communicate with their loved ones (Moyle
2013; Schultz and Williamson 1991).

People with severe dementia have greater difficulty in communicating due to loss
of verbal expression. Analysing non-verbal behaviours in people with dementia
makes it possible to evaluate emotional conditions and help caregivers and family
members to individualise ways of encouraging positive emotions (Bar 2003).

The next intervention used a telepresence robot (a robot with a screen) to address
the issue of social isolation in residents. Telepresence robots have demonstrated
their potential in helping people with dementia to communicate with their family
members (Boissy 2007). Robots such as TRIC (Telepresence Robot for
Interpersonal Communication) and the Physician-Robot have been tested on
older people and on patients in hospitals (Tsai 2007).

The chapter now reviews a telepresence robot called Giraff, developed by Giraff
Technologies. Giraff was a 5-foot tall motorised robot with a camera,
microphone, speaker, screen and motorised wheels (Figure 3.1). It made use of
simulated presence to facilitate a two-way video call between a resident and
family members or caregivers at home or in an office. Moyle et al. (2013)
described Giraff as ‘Skype on wheels’. Giraff provided family members with a
specialised interface that they could access on their personal computers. The
interface allowed family members to view their relative’s bedroom via the
camera mounted atop Giraff and navigate through the bedroom (or facility) via
its motorised wheels.



Figure 3.1 Giraff
Medical News Today 2013
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Five individuals with mild to moderate impairment, having no (or minimal)
hearing impairment and demonstrating capability of engagement, participated in
a study. It used a mixed methods approach consisting of semi-structured
interviews and caregiver observations of verbal and non-verbal behaviours over a
period of six to eight weeks. The aim was to facilitate an average of six video
calls between a participant and a family member.

Caregivers reported that people with dementia and their family members
thoroughly enjoyed the telepresence interaction sessions. The sessions reduced
the levels of social isolation in the residents and facilitated family members to
communicate with them (some after years) without making long trips to aged-
care facilities. Face-to-face interaction was preferable as, during telephone
conversations, participants forgot who they were talking to, got bored or held
their phones upside down, making conversation very difficult. According to
Moyle et al. (2013), one family member commented that face-to-face interaction
made the experience ‘more real’. This may have been due to the sincerity evident
on the large face size on the screen. Another family member, babysitting her
grandchildren (the relative’s great-grandchildren), included them in the
conversation, enhancing the session.

Two family members commented on the benefits of having the screen mounted;
they previously had trouble in maintaining the angle of their digital tablets during
video calls. An additional benefit was that, unlike telephones or tablets, Giraff
could not be misplaced. There was concern that Giraff was not equipped with a
wireless internet feature, which limited the overall number of video-calls, as not
all areas in the facilities had wall-mounted internet outlets.

Overall, Giraff provided reassurance to residents and family members in spite of
the distance between them. The study demonstrated that participants not only
accepted the new technology but were neither confused nor frightened by it
(Moyle).



3.7 Living in the Moment 3D Environments

Computer games promote a sense of achievement and can provide ‘flow’ or
immersion in an activity that makes a player lose track of time (Gee 2005). In order
to maintain flow, the level of challenge of an activity should match a person’s
ability. If the challenge is greater than the ability, the person becomes
overwhelmed and anxious, whereas if it is lower, the person gets bored. It is
therefore important to have the perfect balance when designing an activity
(Csikszentmihalyi 1996).

Navigating through 3D environments is one such activity designed to maintain a
person’s flow. It is the first of two studies by the University of Dundee under the
Living in the Moment project to be reviewed in this chapter. The aim of the study
was to develop systems that people with dementia could use with a high degree
of autonomy, enabling them to experience flow.

Five people with dementia explored three virtual environments on a touchscreen
computer (Astell et al. 2006). The environments were a botanical garden, a pub and
an art gallery. Figure 3.2 shows the interface that participants used to navigate
through the botanical garden environment.
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Touch the 0 in the scene to see mere detail Q

Figure 3.2 Botanical garden environment
Astell et al. 2004, 2008

The simple interface allowed participants to change the horizontal and vertical
viewing angles and move in a transverse manner. They were able to touch objects
on the screen to view more details; for example, if they touched the water, they
were able to see the fish swimming in it (Astell et al. 2008).

The study showed that all participants were able to navigate unaided through the
three environments. They found the interface easy to use, with large arrows
prompting them where to touch the screen. Participants commented on the
environments during the study and continued to talk about their experience



afterwards. The botanical garden was the most popular as it created a sense of
relaxation and being around nature. The study showed that participants were able
to imagine themselves in the virtual environment, for example sitting on a bench
in the park or having a beer at the pub (Astell).

3.8 Living in the Moment Painting a Pot

Following their success with the 3D environments, the University of Dundee
developed a second activity within the Living in the Moment project that would
really put touchscreen technology to the test. It involved people with dementia
painting a pot on a touchscreen. The aim was to determine if people with
dementia could use touchscreen technology with proficiency and adapt it to
activities such as painting. Eighteen people with dementia (all non-computer
users) were required to spend five minutes on their own, painting a pot. The
screen provided participants with a clay-like pot and a choice of four colours, as
shown in Figure 3.3. After the study, they completed a questionnaire on the
aspects of the activity that they enjoyed or did not enjoy, and their experience
while using the touchscreen computer.

Results showed that most of the 14 participants found it easy to paint the pot on
the touchscreen, enjoyed the activity and asked if they could do it again. Among
the aspects participants did not enjoy were repeating the activity until their five
minutes were up and worrying about doing it right. Features that participants
enjoyed were selecting the colours, making patterns on the pot and the simplicity
with which it could be done (Astell et al. 2008).

Figure 3.3 Painting a pot on a touchscreen computer
Astell et al. 2008

The University of Dundee went on to develop other activities and games. These
are listed in Table 3.2 with a description of each activity.



activities games

video-clip viewer
walking a dog, observing dolphins

amusement arcade games
pinball, bingo, slot machine

virtual animal
watching a bird in a birdhouse

fairground games
shooting, throwing balls into a hole

creative activities sports
blowing bubbles, making a sculpture crazy golf, ten-pin bowling

xPress play
music composition software

Table 3.2 Other activities and games by the University of Dundee
Alm et al. 2009

The results demonstrated that the activities and games provided enjoyment and a
degree of autonomous use due to their user-friendly interfaces, visual reminders
(such as flashing buttons) and aural messages/instructions. Participants described
the activities as ‘engaging’, ‘attractive’ and ‘colourful’ (Alm et al. 2009).

The chapter now reviews the two touchscreen interventions that provided three
media types to people with dementia.

3.9 Project CIRCA

According to Alm et al. (2009), an important part of people’s lives is the ability to
entertain themselves. However, that ability is lacking in people with dementia,
who require constant and uninterrupted attention. This can fatigue and challenge
family members and caregivers and may create a sense of boredom and isolation
in the interned population at aged-care facilities (Alm et al. 2003; Cohen-
Mansfield 2001).

Conversation is the basis of communication. It is through talking and socialising
that one’s confidence and self-esteem are established. One side-effect of
dementia, is the inability to converse due to loss of working memory (immediate,
conscious, perceptual and linguistic processing). As a result, people with
dementia become socially isolated in their everyday lives, thereby putting a strain
on themselves, their family members and caregivers (Alm).

Usually stored in an unaffected part of the brain, long-term memory is better
preserved than short-term memory in people with dementia (Astell et al. 2008). It is
therefore important to find ways of stimulating these preserved memories. While
family members would know the person’s past better than anyone else, having a
conversation may be difficult as it is often one-sided. Therefore, if conversation
could be encouraged with the help of technology, it would result in an enjoyable
experience for both parties (Astell).

The University of Dundee developed enjoyable interventions for people with
dementia. The 3D environment activity provided entertainment and the ‘painting
a pot’ activity encouraged creativity (Astell et al. 2008). The chapter now reviews an
intervention called Project CIRCA (Computer Interactive Reminiscence and
Communication Aid) for people with dementia, also developed by the University
of Dundee. The aim of CIRCA was to develop a multimedia system which
facilitated more meaningful conversation between caregivers and individuals
with dementia by tapping into long-term memories that are typically well
preserved in this cohort (Astell et al. 2004).



Two groups of nine participants each, together with their caregivers, undertook
reminiscence sessions; one group used the CIRCA prototype, the other used
traditional reminiscence methods such as one-on-one sessions with caregivers
(Alm et al. 2003). CIRCA presented users with a touchscreen interface that offered a
choice of three themes (entertainment, sport and recreation). Each theme used
video-clips, music-clips and photographs based on suggestions from participants,
family members and caregivers.

People with dementia find it challenging to cope with multiple sources of
information; the CIRCA interface was designed to be simple but attractive,
and to encourage interaction. Soft colours identified the three themes. Vector-
based icons (simple stylised symbols) for selected themes became brighter than
those of the unselected themes (Figure 3.4). Thus, even a black-and-white
photograph stood out clearly as a focal point for the attention of users
(Astell et al. 2008).

Caregivers were able to upload a user’s personalised media. The interface was
designed so there was no right or wrong place to be in the system (McKerlie and
Preece 1992). According to Astell et al. (2008), this obviated the need for this cohort
to remember what they were doing previously and to ensure they did not get lost
when navigating the interface.
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Figure 3.4 Vector-based styling representations of a music player
Alm et al. 2007

Results showed that the prototype had some advantages over the traditional
reminiscence sessions in all three areas of study. Participants enjoyed using the
prototype as it encouraged and supported them in initiating conversation.
Although designed for indirect operation, with participants needing caregiver
assistance to press the navigation buttons, many of the individuals reacted
immediately or with minimal encouragement and reached out to the screen to
take control of the system and, therefore, the conversation (Astell).

The project established that individuals with dementia could make use of
touchscreen technology that offered enough affordance to work well with even
those who had severe impairment (Alm et al. 2001, 2003, 2004).



CIRCA provided residents and caregivers with an opportunity for interaction
between them. The person with dementia often took control of the navigation
(Astell et al. 2007, 2008). Caregivers commented on the ease with which their partners
could use the system and the pleasure it gave them (Astell et al. 2007). They learnt a
lot more about their partners and developed higher levels of respect for them;
CIRCA challenged the low esteem in which caregivers often held individuals
with dementia and encouraged mutual respect between the two (Astell).

3.10 The Interactive Reminiscence Aid

A company called My Life Software has developed programs that provide a
range of interactive features for people with cognitive impairment. This section
focuses on its reminiscence software called the Interactive Reminiscence Aid,
which is available on the market. As with project CIRCA (Astell et al. 2008), the aim
of the reminiscence program is to encourage interaction between people with
cognitive impairment and their caregivers and friends.

The Interactive Reminiscence Aid can be installed on generic computers or
touchscreen devices, the latter obviating the need for a mouse or keyboard for
enhanced user experience. The system contains a database of photographs, video-
clips and music available in the public domain, some dating back to the 1930s.
Family members can also upload personalised media, which is more effective
than generic media in providing enjoyment to people with dementia (My Life
Software 2014). Media preferred by a person with dementia may be added to a
‘favourites’ list, while that disliked may be deleted by pressing a ‘don’t show
again’ button. Other features include zooming into photographs to emphasise
particular areas. Figure 3.5 shows an example of the software’s interfaces.

While there is no published material on the Interactive Remininscence Aid,
according to My Life Software (2014) it provides an opportunity for people with
cognitive impairment and their family members to interact. The company has
also reported a degree of autonomous use on touchscreen devices, but the specific
levels of impairment have not been indicated.

Figure 3.5 Reminiscence software interfaces
My Life Software 2014



3.11 Discussion

Photo-videos have demonstrated their ability to hold the attention of people with
dementia, particularly those with moderate or severe impairment. This
encourages their inclusion in the multimedia system as they may address the
problems associated with boredom at aged-care facilities. If such an intervention
could be used autonomously, it would offer the user immediate access to photo-
videos, eliminating the need for a family member or caregiver to set up
the intervention.

A study reported high distraction levels when participants viewed TV shows,
suggesting a decline in language comprehension ability (Hopper and Bayles 2001;
Yasuda et al. 1997). This indicated that TV shows and other non-personalised media
types such as radio stations were poor candidates for inclusion in the
multimedia system.

Old music and children’s songs accompanying the photo-videos enhanced the
overall reminiscence experience (Remington 2002; Yasuda et al. 2006). While this was
effective, it was reported that personalised music was more effective in reducing
some symptoms of dementia than randomly selected music (Clark et al. 1998; Gerdner
2000; Music and Memory 2010; Sherratt et al. 2004; Thomas et al. 1997) (Section 1.5.5, page
16). Therefore, the multimedia system should use personalised music to
accompany photo-videos, with the aim of further enhancing the reminiscence
experience. The pan and zoom feature also reported high efficacy, warranting
their inclusion in the system.

In Section 1.5.4 (page 15), the study by Garland et al. (2007) reported that family
members found it time consuming and laborious to record simulated audiotapes.
While the photo-video study showed that narration elicited praise, this process
may also prove burdensome to family members and caregivers. Therefore,
narration was excluded from photo-videos in the multimedia system.

The study did not report problems with either the 15-second duration of each
photograph or the challenges in viewing photographs on the TV screen. These
factors were considered in the multimedia system development process.
Limitations of the photo-video study included small sample sizes and no reports
on either the long-term benefits of the intervention or its effectiveness on

individuals with other types of dementia. These provide opportunities for
further investigation.

PG has established that photo-videos are effective in providing reminiscence to
people with mild, moderate or severe dementia (Yasuda et al. 2009). Despite the
issues associated with small screens on touchscreen devices, the technology
demonstrates potential in providing autonomous use to individuals with
dementia. This knowledge provided opportunities for further investigation,
particularly in areas concerning touchscreen size, sensitivity (Chapter 4) and
text/type specification (Chapter 5).

The intervention also provided knowledge on an effective approach to the design
of the photo-video information architecture. The navigation process begins on a
home-screen with a maximum of six categories which take participants deeper
into the information architecture, providing them with more options within a
category. The positive results of the intervention suggested that the combination
of titles and associated photographs may provide more options to a participant to
better recognise a photo-video, given the challenges of legibility of text
(Topo et al. 2004).

The study reported several issues with lyrics. They were too small to read and too
fast for some participants to sing along to. As with the previous study,
diminishing language ability in this cohort may cause difficulty with a lyrics
feature (Hopper and Bayles 2001; Yasuda et al. 1997). This discouraged the incorporation
of lyrics in the multimedia system.

Careful selection of personalised media is vital in ensuring high levels of
engagement by participants, as demonstrated in the PG study. The incorporation
of a pause option may be beneficial to users who wish to go to the bathroom or
leave their rooms for meals or activities. Reports of participants forgetting about
the ‘choose another song’ option suggested that the button was not easily
noticeable. This highlighted the importance of a prominent ‘Back’ or ‘Stop’
button to resolve the problem. The knowledge obtained from the interventions of
Yasuda et al. (2009) and Topo et al. (2004) facilitated the incorporation of photo-
videos in the system.



This research aimed to develop a personalised multimedia system that provided
autonomy to individuals with mild, moderate or severe dementia.

The photo-video study by Yasuda et al. (2009) demonstrated that despite the issues
associated with small screen size, touchscreen technology had potential in
providing autonomous use to individuals with dementia.

The Giraff study was selected for the effectiveness of simulated presence in
reducing social isolation in residents with mild or moderate dementia. It
confirmed that video was more effective than audio (Cohen-Mansfield and Werner
1997) (Section 1.5.4, page 15); this encouraged the inclusion of a call feature in a
multimedia system that included a video component. However, for this
intervention to be used routinely at aged-care facilities, a family member would
need to be available for the telepresence interactions, which may not always be
practical due to work commitments (Moyle 2013; Schultz and Williamson 1991). This
reduced availability may exacerbate the levels of isolation or depression in
residents. An alternative may be for family members to record short video
messages that are easily accessed by residents on a touchscreen device. Though
not live, it would still provide a person with dementia with a type of simulated
video-presence of as yet unknown effectiveness, providing an opportunity for
further investigation on people with mild, moderate or severe dementia. This may
also obviate the need for an internet connection if the family messages are
uploaded using a USB or CD. Other concerns included the design of Giraff’s
physical dimension, in particular its bulky base, which could prove to be a
tripping hazard. This was a crucial factor in the design of the system’s physical
dimension, given the peculiar limitations found in this cohort.

The Living in the Moment studies demonstrate that people with dementia can
adapt to touchscreen technology if the activity is tailored to their preference and
the interface is easy to use. It is important that activities provide flow so that
participants are kept engaged and prevented from getting bored. Gaming
activities can be enjoyable and rewarding for users (Astell et al. 2008). Achieving
flow in the multimedia system may enhance the user’s overall experience.

It was important for the multimedia system to have an easy-to-use interface that
enabled users to reward themselves with their favourite media. Unlike the photo-
video study by Mulvenna et al. (2011), the pot painting study did not report
problems associated with screen size. Figure 3.3 (page 35) suggests that a screen
15 inches or larger would provide comfortable viewing for people with dementia
(Chapter 4 provides more information on this). The photo-video studies by
Yasuda et al. (2009) and Mulvenna et al. (2011) and the studies by the University of
Dundee confirm that touchscreen technology offers potential in providing a
degree of autonomous use to people with dementia.

Project CIRCA offered valuable knowledge that assisted in the development of
the multimedia system. Most importantly, it demonstrated that touchscreen
technology had potential in providing a degree of autonomy to people with mild,
moderate or severe dementia (Alm et al. 2001, 2003, 2004). This warranted its use in
the multimedia system. CIRCA was developed to encourage conversation
between a resident and a caregiver. It facilitates people with dementia and their
family members to share an activity together, making visits by family members
to aged-care facilities more meaningful.

Due to time and work constraints, an avenue that allows media upload over the
internet from home or office may result in family members once again feeling
involved in their relative’s life and creating opportunities for new conversations
when they are able to visit. This, however, will require internet access at aged-
care facilities, which proved to be a challenge in the Giraff study (Moyle et al. 2013).

The CIRCA interface presented useful information on contrast when a theme was
selected and on the use of vector-based styling within each theme. This provided
a starting point in the design of the multimedia system information architecture.
However, while there is no information on the ease with which users were able to
read the text in the CIRCA study, the difficulties in the legibility of the text size
in the PG study (Section 3.5, page 31) suggested that participants may have
successfully recognised a theme in the CIRCA study by its vector-based icons
(Figure 3.4, page 37). Moreover, the gradual decline in language ability in
people with dementia (Hopper and Bayles 2001; Yasuda et al. 1997) suggested the
importance of representational icons.



Finally, the CIRCA interface was designed to ensure that a user was always in
the right place on the system, with each page performing as if it were a
homepage. This was an important consideration in the design of the information
architecture as it may prevent users from getting confused if they forgot what
they were previously doing (Astell et al. 2008).

While My Life Software reported that the Interactive Reminiscence Aid provided
a degree of autonomous use to people with cognitive impairment, Figure 3.5
(page 38) suggests that autonomous use by people with dementia may prove
challenging given their difficulties in coping with multiple sources of information
(Astell et al. 2008). An assumption made was that the reports from the company
were based on results from touchscreen use, which people with cognitive
impairment would find easier to interact with than a keyboard or mouse on a
generic computer. This demonstrated the importance of interventions having their
own dedicated hardware for optimal use.

3.12 Conclusions

The aim of the literature review was to identify state-of-the-art media
interventions that met the following desired specifications:

e Utilised personalised media, in particular photographs, music or/and
family-videos

e Provided a high degree of autonomy to individuals with mild, moderate
or severe dementia

e Adapted to the deterioration in impairment levels

In addition, the review looked for effective media types, knowledge of which
may assist in the development process of the multimedia system. Seven
interventions that met the criteria in Section 3.3 (page 30) were selected for
review. While each intervention provided vital knowledge in areas that may
assist in the development of the multimedia system, two (Project CIRCA and the
Interactive Reminiscence Aid) came closest to meeting the desired specifications.
The two interventions demonstrated that multimedia platforms provided a
capacity and enthusiasm for interaction by individuals with dementia, as opposed
to mere passive immersion. However, they were not without their
associated limitations.

Despite reports of the interventions providing a degree of autonomous use to
individuals with dementia (Astell et al. 2008; My Life Software 2014), it was unclear to
what impairment levels of dementia (mild, moderate or severe) and to what exact
degree of autonomy the interventions afforded autonomous use. However,
touchscreen technology had demonstrated its potential in providing autonomous
use to people at any level of dementia and was therefore the platform used in the
multimedia system.

Given the progressive and irreversible decline in the degree of dementia, with a
corresponding decline in the ability to perform even the most routine tasks, there
was no suggestion that either of the interventions could provide continuing
autonomous use through the deterioration process from mild to moderate to
severe. Moreover, the interventions focused on their software component; there
was no indication if the design of dedicated hardware or associated features such
as physical adjustability were considered.



Further trials were therefore necessary to determine whether individuals with
mild, moderate or severe dementia could use multimedia systems with a high
degree of autonomy, and whether this degree of autonomy could be maintained
as the level of impairment deteriorated from mild to moderate to severe.

Based on knowledge from Chapters 1 and 3 at this stage, the following media
types were presented to people with dementia on the multimedia system:

e  Personalised music
e  Personalised photo-videos with supporting personalised music
e  Pre-recorded family video-messages

It is important that the multimedia system maintains flow for its users via
enhanced usability and experience (Csikszentmihalyi 1996). The research now goes
on to identify design parameters which assisted in its development.
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Chapter Four Design Constraints and Parameters



Chapter Overview

Chapter 4 identifies the constraints that informed parameters for developing the
physical dimension and information architecture of the multimedia system. It
begins with a review of literature on age-related physical and perceptual
impairments, and discusses problems associated with touchscreen technology, in
particular touchscreen tablets. The chapter then details field tests conducted at an
aged-care facility and concludes with design parameters.



4.1 Aim

The aim of this chapter is to identify the constraints that informed parameters that
in turn assisted in the development of the physical dimension and information
architecture of the multimedia system.

4.2 Method

The process of parameter compilation begins with a review of literature on age-
related physical and perceptual impairments. It then discusses the problems
associated with touchscreen technology, in particular touchscreen tablets, when
used by the older population. Together with the knowledge from the literature
review, this guided the development of prototypes to be put to test at an aged-
care facility, where the first phase of the exploratory sequential mixed methods
approach began.

4.3 Age-Related Physical and Perceptual Impairments

The rapidly growing older population is accepting the use of technology in
activities that provide reminiscence, one example being touchscreen devices (as
discussed in Chapter 3). This cohort does, however, have a different attitude
towards technology from the technologically savvy younger generation, due
mainly to the impact of ageing and its associated problems (Mulvenna et al. 2011).
Upton et al. (2011) suggest the importance of anticipating the difficulties faced
by older people, as the designers would normally not face those
difficulties themselves.

These age-related physical and perceptual problems include:

loss of hearing (deafness)
loss of sight (blindness)
cognitive impairment
loss of physical strength
loss of dexterity

Loss of hearing (also referred to as presbycusis) is inevitable in older people and
has varying severity. Noticeable auditory conditions include difficulty in
detecting sound and determining its location, and perceiving speech and complex
sonority (Gates and Mills 2005; Jonsson and Rosenhall 1998, Jonsson et al. 2004). One solution
is the use of a hearing aid, which is not always welcomed by people
with dementia.

Blindness (due to macular degeneration) is a common age-related problem. When
visual ability decreases, older people find it difficult to:

resolve detail

focus on close objects

discriminate or perceive shorter wavelengths

detect contrast

adapt quickly to darker conditions

deal with reflection or glare

estimate motion due to the eye focusing more slowly

enjoy full peripheral vision due to the narrowing field of vision

They also undergo the following changes:

e The eye’s reaction time doubles.
The effect of glare doubles.
A 60-year-old requires up to 5 or 6 times more light than a 20-year-old
(necessitating a 20% increase in illumination for older people).
e  Older people need larger visual detail.
(Taylor et al. 2013)

Loss of hearing and vision contribute to a loss in confidence, thereby affecting
how older people absorb information (Holzinger et al. 2007). Cognitive impairment
due to natural ageing, dementia and the adverse side effects of medication, for
example a decline in the power of recall, may affect the way an older person
engages with technology (McShane et al. 1997; Mulvenna et al. 2011; Prince et al. 2013;
Wimo et al. 2003).



Loss of physical strength and dexterity are other factors that could make the use
of technology difficult for the elderly. A few examples are reduction in grip
strength, tremors in hand movement due to Parkinson’s disease (Section 1.2.2,
page 9), or the general slowdown in mobility (Mulvenna et al. 2011), estimated
as follows:

e A reduction of between 16% and 40% in hand strength
A reduction of about 50% in arm strength
A reduction of about 50% in leg strength
(Tilley 2002)

Due to these age-related problems, older people develop different needs and
characteristics, and are therefore a complex group as technology users. They have
slower response times, weaker coordination and limited flexibility (Rogers et al.
2006). These factors warrant careful consideration when developing the
multimedia system, particularly in the areas of:

auditory amplification

screen illumination

visual detail

system placement (freestanding or mounted)
ideal seating position while using the system

4.4 Touchscreen Tablets

Touchscreens have demonstrated potential in providing a degree of autonomy to
people with mild, moderate or severe dementia (Chapter 1 and Chapter 3) and
were therefore employed in the multimedia system. They have enhanced the
quality of life of people with dementia by aiding recall, increasing personal
interaction, promoting inter-generational relationships and improving staff—
resident relationships (Upton et al. 2011). Touchscreen tablets have provided users
with an experience where interaction occurs via direct contact with the screen.
The direct approach has addressed usability issues on traditional computers that

are navigated by using a mouse or touch-pad (Hertzum and Hornbaek 2010) and has
alleviated confidence issues faced by the elderly when using this form of
technology (Prensky 2001).

While there are several touchscreen tablets of various sizes available from a
variety of manufacturers, Apple’s iPad enjoys market dominance (Lambrechts 2018;
Pavel et al. 2010) and therefore represents touchscreen tablets in this chapter.
According to Pavel et al. (2010), the iPad appeals to the older population because
of its intuitive interface and forgiveness of mistakes. However, despite the
opportunities afforded by iPads, they are not without limitations and usability
issues (Upton et al. 2011).

4.4.1 Challenges with Hardware

iPads are available in a range of sizes as shown in Figure 4.1; the smallest model
has a 7.9-inch screen and weighs 341 grams, while the largest has a 12.9-inch
screen and weighs 723 grams (Apple 2018). Chapter 3 reported that small screen
size made it difficult for participants to read text (Section 3.5, page 31) and that a
screen of 15 inches or larger would provide comfortable viewing (Section 3.8,
page 35). This suggested that even the largest iPad may not provide optimal
visibility to people with dementia; however, further trials were necessary to
confirm this.


https://www.techradar.com/author/stephen-lambrechts

Figure 4.1 Examples of iPad models
Apple 2018

The form factor (size and shape) of an iPad suggests that one hand is necessary to
hold it, while the other is used for navigation (Upton et al. 2011). Despite even the
largest iPad weighing less than a kilogram, it is likely to feel heavier when held
for prolonged periods, given the loss of physical strength in the elderly (as
discussed in Section 4.3, page 46).

According to Alzheimer’s Australia (2009, 2012), individuals with dementia are
prone to misplacing items. A study by Cohen-Mansfield (1989) reported that
aggressive behaviour in a group of residents at an aged-care facility resulted in
the violent tossing of objects such as TV remotes and mobile phones. This
demonstrates the importance of mounting an iPad on a stand when used by this
demographic, given its smaller size and weight, and easier portability compared
to traditional computers.
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Finally, a study by Favilla and Pedel (2014) reported that individuals with
dementia attempting to use iPad apps were unable to remember how to switch on
the iPad, due to its subtle power button at the top. Once it was on, however, the
participants were able to ‘slide and unlock’ the screen, an operation not forgotten
during the session.

4.4.2 Challenges with Software

iPads have projected capacitive screens composed of a sheet of glass with
embedded transparent electrode films and an integrated circuit chip. These create
a three-dimensional electrostatic field. A finger touching the screen absorbs the
charge, resulting in a change in the electrical current ratio that allows the exact
point of contact to be detected (Banerji and Ghosh 2010; Bhalla and Bhalla 2010).

Capacitive screens have excellent image clarity, are durable and scratch resistant,
and allow for multi-touch; however, they can only be activated by a finger that is
bare or covered by a surgical or thin cotton glove (Banerji and Ghosh; Bhalla
and Bhalla).

In the same study by Favilla and Pedel (2014), some people with dementia had
difficulty using the iPad’s touchscreen due to a lack of moisture on the surface of
their fingertips, or because they used their fingernails. ‘Tactile agnosia’ is the
inability to recognise objects by touch. It can affect interaction with iPads
because of too much or too little pressure exerted on the screen. This knowledge
suggested that further trials were necessary to identify alternative touchscreen
types that may enhance usability. The study also reported that, due to partial
deafness, participants had difficulty in hearing music on their iPads, even at
maximum volume. This confirmed the importance of auditory amplification on
devices used by this demographic.

iPads boast a long battery life (up to 10 hours) even during heavy use (Apple 2018).
However, recharging requires the assistance of a caregiver or family member to
ensure that the wires do not pose a tripping hazard. This suggests that when



designing multimedia systems for people with dementia, a non-obtrusive self-
charging method should be incorporated.

Based on knowledge from the literature review, the physical and perceptual
impairments in the elderly, and problems associated with touchscreen tablets, the
chapter now details the usability tests.

4.5 The Usability Tests
4.5.1 Aim

The aim of the tests was to gain further knowledge in the areas of challenge
identified in Chapter 3, in particular problems associated with touchscreen size
and sensitivity, and multiple sources of information. This resulted in the
development of prototypes guided by Chapter 3, Section 4.3 and Section 4.4
(pages 26, 46 and 47).

4.5.2 Method

The tests were comprised of one-hour sessions every month for five months.
They used social research methods (Bryman 2016) and clinical research methods
(cohort studies), in particular prospective studies conducted repeatedly (Hulley et al.
2013). A psychologist who was an expert in the area conducted the tests, while the
author of this research (referred to as the research candidate or RC) developed the
prototypes. Ethical approval was received from the Monash University Human
Research Ethics Committee. Each participant consented to participate in the tests;
some had their families’ consent for them.

4.5.3 Criteria

There were a number of conditions for participation in the tests. Participants had
to be at least 60 years old and have a chart diagnosis of dementia. Exclusion
criteria were a lack of comprehension of English, a severe medical illness likely
to compromise participation in the study and known aggressive or unintentional
dangerous behaviour or inappropriate handling of materials which could
compromise user or prototype safety. Only those diagnosed with mild cognitive
impairment participated in the tests, as individuals with moderate or severe
impairment may experience deterioration in language ability (Hopper and Bayles
2001; Yasuda et al. 1997). Cognitive impairment was measured using the mini-mental
state examination (MMSE) (Section 2.1.5, page 24).

Seven residents (six females, one male) met the participation criteria and were
selected. While the prevalence of dementia in women is higher than in men
(Alzheimer’s  Australia 2009), the female dominance in the tests was
purely coincidental.

To ensure participants’ privacy, the chapter provides each participant with an
identity, for example F4 for fourth female and M1 for first male.
4.6 Session 1 Meeting the Participants
4.6.1 Aim
The aim of Session 1 was to:
e meet with the participants and facility staff and introduce them to
the hypothesis
e determine if there were similarities in music and photograph preferences

among the participants
e become familiar with aged-care facility milieus



4.6.2 Method

The psychologist and RC met the seven participants and four facility staff and
. . . . . D joy listening t ic?
introduced them to the hypothesis at a round-table discussion. To obtain feedback el
from the participants on their preference of media types, the social research
method of a questionnaire was used (Bryman 2016). The questionnaire (Figure 4.2) WHALBE R MEsIE G a0 anfoy.Istening 107
was formulated by the RC around the three media outcomes from the literature Who are some of your favourite singers?
review (personalised music, personalised photo-videos and pre-recorded family
. . 2 What are some of your favourite songs?
video-messages) and was conducted by the psychologist. 2
To familiarise themselves with the aged-care facility milieu, the psychologist and
RC were conducted by the facility staff on a tour of the communal areas and How often do you listen to music?
three unoccupied but furnished resident bedrooms, each with its own layout. Every day Once a week Once a month Other
Is there any music you do not enjoy listening to?
Do you enjoy looking at photographs?
Yes No
2
@ What type of photos do you like looking at?
2 Family Friends Animals Other
2
Q
How often do you look at your photo albums?
Every day Once a week Once a month Other
If you could talk to someone every day, to whom would it be?
Family Friends Other
14
g
% How would you want to talk to them?
§ Over the telephone In person Through a computer Other
z
8
Would you enjoy watching video-recorded messages from your family (or selected person)?
Yes No

Figure 4.2 Questionnaire used in Session 1



4.6.3 Results

During the introduction of the hypothesis, immediate feedback from the
participants confirmed that none of them had used a touchscreen device before,
but they would be excited to do so. The facility staff suggested that the
hypothesis include personalised movies; according to staff, some residents
watched their favourite movies in their rooms at least once a week. (A staff
member would set this up using a DVD player).

The psychologist was informed that apart from the common symptoms found in
people with dementia (Section 1.2.2, page 9) (Alm et al. 2003; Cohen-Mansfield 2001),
one participant had Parkinson’s disease, while others had additional age-related
impairments (Table 4.1). The psychologist observed that many of the residents in
the facility (including six of the seven participants) used walkers. This confirmed
the need for users to be seated while using multimedia devices, for optimal
comfort and enhanced usability (Section 4.3, page 46).
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ID impairment

M1 colour-blind

F1 weak right arm
F2 —

F3 weak legs

F4 weak left arm

F5 —

F6 Parkinson’s Disease

Table 4.1 Participants’ details

Results from the questionnaire reported that all participants ticked ‘Yes’ to
‘Enjoy listening to music’. Apart from two, all answers in the music section were
different; however, there were similarities in the genres they enjoyed (classical,
Australian, rock ‘n’ roll and soft music), and in those they did not enjoy (rap and
‘heavy’ music).

In the photographs section, all participants ticked ‘Yes’ to ‘Enjoy looking at
photographs’. Overall, every participant selected ‘Family’ in the ‘Type of
photographs they enjoyed looking at’. Six participants also ticked the ‘Animals’



category. Each participant had a different response to ‘Other’. These were
‘Scenery’, ‘The Ocean’, ‘War Planes’ and ‘Elvis Presley’. Four participants
mentioned that they looked at their wedding photographs a few times a month
and would do so more often if they remembered to.

Finally, in the family video-messages category, when participants were asked
whom they would like to talk to every day, everyone ticked ‘Family’ and for the
method they ticked ‘In person’. Other comments included ‘Five minutes a day
would be lovely, but the family works very hard and are busy’, ‘I tried the
camera on the computer and it was marvellous’ and ‘My son calls me every
evening on the phone in my bedroom’. All participants ticked ‘Yes’ to “Would
you enjoy watching video-recorded messages from your family?’

The study concluded that, overall, despite the small sample size, there were
significant differences in preferences of song and photograph categories. This
implied that a shared multimedia device in a facility’s communal area would be
ineffective in catering to all residents, suggesting the need for individualised
units in residents’ bedrooms. The results from the questionnaire corresponded
with the literature review, confirming the importance of personalised media,
reminiscence and family presence (McCreadie and Tinker 2005).

A study by Chou et al. (2002) reported that out of a thousand residents in different
facilities, 88% were satisfied with the size of their bedrooms, 74% with their
storage space, 79% with their bathrooms and 91% overall. Despite these results,
and while the bedrooms at the test facility were quite large (4 m x 4 m), they
appeared cluttered due to the amount of basic furniture required by an individual
(bed, bedside-table, heater, chest of drawers, sofa-chair, etc.), leaving little space
for other items. This suggested the need for a multimedia system with a compact
physical dimension.

Moreover, the facility had its own restrictions. The system could not be
suspended from the ceiling, screwed onto the wall or bolted into the floor,
suggesting the need for a non-obtrusive, freestanding physical dimension. Figure
4.3 shows a typical aged-care facility bedroom.
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Figure 4.3 A typical aged-care facility bedroom
Baptistcare 2015



4.7 Session 2 Touchscreens

4.7.1 Aim

The literature review determined that touchscreen technology demonstrated
potential in providing autonomous use to people with mild, moderate or severe
dementia and was therefore the preferred multimedia platform for incorporation
in the multimedia system. However, there was not enough information on the
technology used in the interventions.

The aim of Session 2, therefore, was to:

test a range of touchscreen devices
identify the touchscreen device providing optimal usability

e verify some of the problems of touchscreen tablets addressed in
Section 4.4 (page 47)

4.7.2 Method

The psychologist presented three touchscreen devices to participants: a 9.7-inch
Apple iPad, a 12.1-inch Asus tablet and a 24-inch Sony desktop (Figure 4.4).

Each participant sat at a table and spent approximately two minutes navigating
through photographs on each device (termed ‘Small’, ‘Medium’ and ‘Large’),
one after the other. A device was chosen at random using a digital word
generator. The Small and Medium devices were mounted upright, while the
Large device had an inbuilt stand.

Figure 4.4 Touchscreen devices used during the tests



While all participants had ticked ‘Family’ under photographs in Session 1, the
devices displayed photographs of animals; these were easier to set up than family
photographs and were the second choice by six of the seven participants. The
devices displayed one photograph at a time, each with its own brief description in
large white text. A black background was used to emphasise the photographs.
Participants were able to navigate from one photograph to the next by swiping a
finger across the screen, or by using one of two white arrows beside each
photograph. Double-tapping a photograph acted as a toggle to enlarge it or reduce
it to normal size.

The psychologist observed how each participant interacted with the devices,
making note of obvious behaviours, and concluded the session using the
following questionnaire (Figure 4.5).

Which touchscreen device did you enjoy using the most? Please tick below.
Small Medium Large All of them None of them

Please explain why

session 2 questionnaire

Figure 4.5 Questionnaire used in Session 2

4.7.3 Results

The questionnaire determined that six of the seven participants preferred the
largest device. Under ‘Please explain why’, their responses included: ‘I liked the
arrows’, ‘Good size for photographs’, ‘Easy to read’, ‘Easier for me to see’, ‘The
small one moved a lot when I pushed it’ and ‘I can watch a movie on it from my
bed’. One participant selected the ‘All of them’ option explaining that she had
‘No preference’ and ‘Liked them all’.

Other observations were:

e  Three participants (M1, F2 and F4) had difficulty using the devices due
to tactile agnosia. None of the participants, except F1, could use the
double-tap feature due to the speed required between taps to register
a double-tap.

F3 had difficulty using the devices due to her long fingernails.
Participants preferred tapping the arrows to swiping the screen; swiping
was particularly difficult for F6, who had Parkinson’s disease.

The results suggested the need for a large screen and an alternative to capacitive
touchscreens. While the devices were tested only on a small sample size, the
psychologist concluded that double-tapping and swiping should not feature in the
multimedia system, based on the symptoms of Parkinson’s disease (Section 1.2.2,
page 9) and age-related physical impairments (Section 4.3, page 46).

4.8 Session 3 Infra-red Touchscreens

4.8.1 Aim

The results from Session 2 reported usability challenges associated with
capacitive touchscreens, encouraging further trials using alternative touchscreen
types. The aim of Session 3, therefore, was to determine whether an infra-red
touchscreen would address the problems encountered in Session 2, particularly
those related to tactile agnosia.



4.8.2 Method

Session 3 presented participants with a 23-inch infra-red touchscreen (diagonal
dimension). An infra-red touchscreen comprises light emitting diodes (LEDs) in
the bezel (frame) at one horizontal and one vertical edge of the screen, and light
sensors at the opposite edges, creating a light-beam grid. On interruption
(referred to as ‘beam break’), the screen uses the X and Y coordinates from the
grid to determine the exact point of touch. Unlike capacitive touchscreens that
can only be activated by a finger or thin glove, an infra-red screen is activated by
any object that interrupts the beam. This includes objects as thick as woollen
gloves or as thin as toothpicks (Bhalla and Bhalla 2010). It is also more durable than
the capacitive touchscreen, therefore making it more appropriate for
this demographic.

The physical size of an infra-red touchscreen would obviate the need for an
external computer tower (central processing unit or CPU) as the circuitry could
be incorporated into its casing. However, for the purposes of the tests, the full-
size case was retained as a separate unit to permit rapid changes to be made to the
prototype during testing and development; in production, this would not have an
application. The CPU was concealed under the table during the session;
participants could only see the infra-red monitors.

Session 3 was conducted in similar fashion to Session 2 with participants being
asked to navigate through photographs of animals using directional white arrows
for approximately five minutes each. There were no double-tap or swipe features.
The captions beneath the photographs were retained (Figure 4.6).

Golden Retriever

Figure 4.6 Infra-red touchscreen



4.8.3 Results

The most positive result from Session 3 was that the infra-red touchscreen
resolved the problem of tactile agnosia. F3, who had difficulty using the devices
in Session 2 due to her long fingernails, was able to do so with ease in Session 3.

The psychologist observed that four participants got tired of constantly tapping
the arrows to view photographs, resulting in their taking several breaks during the
session. This may have been due to age-related physical impairments such as
F1’s weak right arm. Another observation was that three participants required
constant confirmation about what each of the arrows would do; the direction
alone was clearly not self-explanatory. Six of the seven participants
acknowledged and enjoyed reading the photo captions; one participant just
looked at the photographs.

Based on the results from this session, it was clear that infra-red technology (or
comparable) would better suit people with dementia, given its durability and
ability to address tactile agnosia. Physical impairments diminished the ability to
constantly activate the screen manually, thereby encouraging the inclusion of
photo-videos, as in the PG intervention (Section 3.5, page 31). Finally, providing
users with more information may improve autonomy, suggesting the need for
symbols with correlated text.

4.9 Session 4 Multiple Sources of Information

4.9.1 Aim

Astell et al. (2008) reported that people with dementia find it challenging to cope
with multiple sources of information (Section 3.9, page 36); however, more
knowledge was required to determine what constituted the appropriate amount of
information for this cohort. The aim of Session 4 was to obtain knowledge in
this area.

4.9.2 Method

Before the session began, caregivers informed the psychologist that two
participants’ impairment levels had deteriorated (F3 and F6), placing them in the
moderate dementia category based on the MMSE. Even though participation was
restricted to residents with mild dementia, the psychologist and caregivers
ignored this criterion as the two participants had been compliant at the
commencement of the tests.

Participants were asked to spend approximately five minutes navigating through
a range of photo-videos on an infra-red touchscreen (Figure 4.7). Each category
contained 10 photographs. As in Sessions 2 and 3, a black background
emphasised each photo-video. All photographs were obtained from public
domain databases.



Animals

Figure 4.7 Photo-video categories

The design of the photo-videos was based on the positive results of the PG
intervention in the literature review (Section 3.5, page 31). The following
features were particularly incorporated:

e The combination of a main photograph and respective title — this
provided more options for a participant to better recognise a photo-
video, given the challenges of text legibility (Topo et al. 2004)

e The pan and zoom effect — this was applied to every photograph in
each photo-video

e The 15-second duration — each photograph was displayed for 15 seconds
before gently fading into the next one

While the PG intervention offered between two and six music selections on a
small touchscreen, the large touchscreen size in Session 4 facilitated the display
of eight photo-videos.

Figure 4.8 shows the screenshot after selecting the ‘Landscape’ photo-video.

Figure 4.8 ‘Landscape’ photo-video

On completion, a photo-video would automatically revert to the homepage,
displaying the eight photo-videos once again.



4.9.3 Results

The results from Session 4 demonstrated that participants enjoyed viewing the
photo-videos and were able to use the touchscreen unaided, with the exception of
F3 who stared at the screen looking for tactile buttons. It was difficult to
associate this problem with the decline in her impairment level because F6
(whose impairment level had also declined) was able to use the touchscreen
without difficulty. This issue, however, revealed the importance of providing this
cohort with more options; perhaps the incorporation of physical push buttons
corresponding to digital buttons on the touchscreen would enhance usability, and
therefore autonomy, for people with moderate or severe dementia. However,
further trials were necessary to confirm this assumption.

The psychologist observed how four participants made selections only from the
four photo-videos at the bottom of the screen. Post-session interviews revealed
that these categories were selected simply due to their proximity to the users and
therefore the ease with which they could be reached; the categories themselves
played no part in influencing the selection. This confirmed the prevalence of
physical impairments in the cohort and the importance of addressing them by
placing all selections on a horizontal axis. The screen height, too, would need to
be adjustable to ensure that all selections were within comfortable reach of users
of all sizes. Chapter 5 details an anthropometric study on this demographic.

During the session, two participants touched the screen during a photo-video in
an attempt to stop it and return to the homepage. This presented an opportunity
for incorporating ‘Pause’, ‘Back’ and ‘Stop’ buttons that were prominently
placed. Finally, caregivers requested that the homepage display the time and date
to reduce the number of times residents asked staff about this.

While participants seemed to cope well with the amount of information on the
homepage, it was difficult to know from Session 4 how much information would
be appropriate for this cohort. Further trials were therefore necessary to obtain
more knowledge in the area.

The problems linked to loss of physical dexterity during the session informed
a new homepage layout (Figure 4.9); coincidentally, it might work well
as a starting point for the multimedia system’s homepage given the four media
types it would incorporate (personalised music, photographs, movies and
family messages).

Figure 4.9 also displays one option for placing a ‘Stop’ button while a photo-
video is playing.
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Figure 4.9 Revisions to homepage and photo-video

4.10 Session 5 Information Architecture

4.10.1 Aim

Based on the outcomes of Session 4 and knowledge from the literature review,
the aim of Session 5 was to determine:

e the participants’ information architecture navigation capabilities

o the preference between tactile and digital buttons

e the participants’ ability to recognise vector-based icons as in Project
CIRCA (Section 3.9, page 35)

4.10.2 Method

An information architecture consisting of photo-videos was presented to
participants on an infra-red touchscreen. The design was based on Figure 4.9 in
Session 4 where four photo-video categories were displayed. The model
categorised media into folders and sub-folders, and used an alphabetical
organisation scheme at each step (Rosenfeld and Morville 2002). Each participant had
five minutes to accomplish tasks set by the psychologist. On selecting a category,
four associated photo-videos appeared in the same layout. While this increased
the number of steps in the information architecture from one to two, it provided
participants with more options within the selected category. On selecting one of
the four photo-videos, 10 photographs were displayed, one at a time, for 15
seconds each as in Session 4 (pages 56 and 57). At the end of a photo-video, the
screen returned to the homepage. Participants had the option of pressing a Stop
button at any time. The steps of the information architecture are shown in Figure
4.10, with yellow circles representing the selections made.
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Figure 4.10 Steps of the information architecture



Conventionally, tactile buttons are electrical momentary switches with a direct
link to control circuitry. However, to avoid the cost of a wiring assembly, a more
elegant approach was taken: tactile buttons were manufactured using a two-part
silicone kit for use as proxies for the touchscreen icons; they were simply inert
masses of moulded silicone, sensed no differently by the touchscreen than actual
fingers, sitting in an inexpensive laser-cut plastic frame suspended over the
screen. A wooden form resembling a button was developed in a workshop using
a lathe. This was used to create a plastic vacuum-formed mould in which the
silicone mix was injected, resulting in a flexible/elastic silicone tactile button
(also referred to as an elastomer-membrane button) (Rahman et al. 1998). The
silicone when mixed was pink by default; a black dye added during the moulding
process produced a dark grey button with only a hint of pink as shown in Figure
4.11. The buttons had a diameter of 30 mm (providing button activation by finger
or palm) and a travel distance (when pressed) of 2.3 mm based on
recommendations by Tilley (2002) for round push buttons. Participants had the
option of making selections using either a tactile or a digital button (Figure 4.10).
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Figure 4.11 The development of silicone tactile buttons

At the start of the session, a demonstration by the psychologist showed
participants how to navigate through the different layers of the architecture using
both the digital and physical buttons. Participants had to accomplish a list of
tasks to determine how well they could navigate through the information
architecture. The tasks were:

e to select a photo-video category from one of the options on the screen
(one navigation step — Landscape)

e to select a photo-video of Forests
(two navigation steps — Landscape > Forests)

e toselect a Sports photo-video while the Forests photo-video was playing
(three navigation steps — Stop > Sports > Tennis)



In this way, the psychologist was able to set tasks that required different numbers
of steps for accomplishment.

According to Astell et al. (2008), participants in the Project CIRCA intervention
(Section 3.9, page 36) were able to recognise vector-based representations of a
music player. This encouraged the incorporation of such a method of styling in
the multimedia system for presenting the four media types to its users:
personalised music, photographs, movies and family messages. To put this to the
test, a range of vector-based icons of these media types were selected by the RC
and were placed in front of participants. Participants were asked to identify each
media type based on the vector icons and to select one icon for each media type
that they thought best represented it. Icons were presented in chronological order,
dating as far back as the 1930s for music players and movie/cinema equipment.
Examples are shown in Figure 4.12.
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Figure 4.12 Vector-based media icons




4.10.3 Results

Results from the navigation study reported a range of outcomes
among participants:

e  Three participants (F1, F3 and F6) were able to accomplish tasks that
required one navigation step. However, they could not navigate further
into the information architecture without assistance from the
psychologist. Of these, F3 and F6 had moderate impairment.

e Two participants (F4 and F5) were able to accomplish tasks that
required up to three navigation steps.

e Two participants (M1 and F2) were able to accomplish tasks that
required up to five navigation steps.

This knowledge demonstrated the need for specially considered information
architecture of varied complexity that may provide autonomy to people with
mild, moderate or severe dementia while maintaining flow. This is detailed in
Chapter 5.

Observations on tactile vs. digital buttons demonstrated the following:

e Five participants (M1, F1, F3, F4 and F6) used the tactile buttons only
(F3 had difficulty with the touchscreen in Session 4).

e  One participant (F5) used the digital buttons only.

e  One participant (F2) used both tactile and digital buttons.

The results (summarised in Table 4.2) supported the importance of providing this
cohort with more options, suggesting the need for corresponding tactile and
digital buttons. However, more knowledge on the design of tactile buttons was
required for this demographic. This is detailed in Chapter 5.

participant impairment level maximum navigation steps tactile vs. digital selections
M1 mild 5 tactile
F1 mild 1 tactile
F2 mild 5 tactile and digital
F3 moderate 1 tactile
F4 mild 3 tactile
F5 mild 3 digital
F6 moderate 1 tactile

Table 4.2 Summary of navigation and button use results

Results from the vector-based icon study demonstrated that each participant was
able to identify the music, photo and movie media types by recognising one or
more icons from each category; however, they were unable to associate with the
icons used to represent family messages. The psychologist therefore asked
participants to select one icon that they associated with family. These are shown
in Figure 4.13. Further work was necessary to identify and develop an icon that
would best represent the ‘family messages’ media type.
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Figure 4.13 Summary of vector-based icon results

Overall, the results supported the theory that long-term memories are better
preserved than short-term memories (Astell et al. 2008; Rentz 1995); all participants
selected icons they were familiar with during their younger years. This suggested
the need for using icons familiar to this cohort when developing the multimedia

system. Chapter 5 provides more information in this area.

4.11 Conclusions

The aim of this chapter was to inform parameters that would assist in the
development of the physical dimension and information architecture of the
multimedia system. They are presented in Table 4.3 with the inclusion of
parameters obtained from the literature review (Chapter 3). These parameters
were used to guide the development of the multimedia system in Chapter 5.



’ touchscreen tablets ‘ age-related impairments H the literature review ‘

the usability tests

the physical dimension — needs

‘ ‘ the information architecture — needs

a large screen
touchscreen technology
dedicated hardware

personalised photo-videos (with supporting personalised music and a pan/zoom feature)
to maintain flow

representational icons

personalised music

pre-recorded family video-messages

to provide more options to users (for all media to have associated photographs and titles)

a freestanding physical dimension
for users to be seated while using such a system

sufficient auditory amplification
sufficient screen illumination
large visual detail

a non-obtrusive physical dimension
a self-charging system

individualised units

a compact physical dimension

an alternative to capacitive touchscreens
physical adjustability

corresponding tactile and digital selections
infra-red (or comparable) touchscreen technology

personalised movies

for symbols to have correlating text

for all selections to be positioned horizontally at the base of the screen
specially considered IA that vary in complexity

icons that are familiar

a Pause, Back or Stop button that is easily noticeable and recognised

Table 4.3 The design parameters
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Chapter Five The Multimedia System



Chapter Overview

Chapter 5 provides the design specifications of the physical dimension and
information architecture, which together form the multimedia system. The
development of the physical dimension is guided by an anthropometric study and
the parameters examined in the previous chapter. A review of tactile buttons
resulted in the identification of a force—travel combination suitable for the
research demographic. Finally, the chapter details the development of the
system’s information architecture guided by the parameters in the previous
chapter, with a review of literature on interface design, typography, semiotics and
colour theory for the older population.

All linear measurements are in millimetres (mm).



5.1 Aim

Chapter 4 informed the design parameters through a review of literature and
prototype tests at an aged-care facility. The parameters were then used to guide
the development of the physical dimension and information architecture of the
multimedia system. The aim of this chapter is to detail the design specification
that resulted in the design outcome.

5.2 Method

The desired design outcome has been developed using ideation, experimentation,
critique and iteration. It begins with the development of the physical dimension,
followed by the design of the information architecture.

5.2.1 The Physical Dimension

An anthropometric review, with descriptive statistics for the Australian elderly,
assisted in informing the overall measurements of the physical dimensions.

Visual synthesis is demonstrated by sketching, a method of visualising the ideas
in the mind of a person (externalising the internal). This aids design-thinking and
enhances collaboration. It involves creating and removing, adjusting and
compromising, and evaluating outcomes which may not be complete yet provide
a better understanding of a goal through visual renders (Craft and Caims 2009).
According to Schiitze et al. (2003), studies that use sketching result in significant
benefits. In this chapter, sketching is used to develop ideas for the design of the
physical dimension based on the knowledge obtained.

The chapter then uses CAD to conduct a material and overall aesthetic study on
digital models of the multimedia system, alleviating the high costs associated
with developing full-scale physical models. The most successful ideas are
highlighted, evaluated and refined.

5.2.2 The Information Architecture

The information architecture was developed through a review of literature.
Terminology used in the search process included: ‘interface design for the
elderly’, ‘product design for people with dementia’, ‘semiotics’ and ‘design of
information architecture’. Information architecture simulations were then
developed. Structure models were first evaluated based on knowledge from
literature using hierarchical flow diagrams. After a process of iteration, refined
concepts used iconic models that were programmed using screen-based
technology. These were put to the test at two Melbourne-based aged-care
facilities (detailed in Chapter 6).



5.3 The Physical Dimension

5.3.1 Anthropometric Study

Chapter 4 highlighted the need for people with dementia to be seated while using dimension number moasLE
a multimedia system (Sections 4.3, 4.6.3 and Table 4.3, pages 46, 51 and 65).
Figure 5.1 and Table 5.1 show the body dimensions selected for measurement for 1 seated eye height
elderly Australian males and females (aged 65 years and over) for the purposes of
this research. 2 seated shoulder height
3 seated elbow height
A
4 upper limb length
A —N 5 elbow—fingertip length
; 6 buttock-knee length
¢ 7 knee height
) i’ e 8 floor-buttock height
X T &
v < - —7— 9 floor-foot height (wheelchair)
| 7 not shown age
8 i
\ ‘x\ not shown weight
L/ . A A Floor level if seated on chair/sofa
5 not shown hand length
Floor level if in wheelchair
{Add value to vertical dimensions) not shown hand breadth
Figure 5.1 Dimensions selected for the purposes of the research Table 5.1 Dimensions selected for the purposes of the research
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Chapters 3 and 4 propose that the system’s physical dimension should be
comprised of a large screen with tactile buttons and a freestanding, non-
obtrusive, adjustable stand (Table 5.2). The chapter now details
these components. a large screen

the physical dimension — needs

touchscreen technology
dedicated hardware

the literature review

a freestanding physical dimension
for users to be seated while using such a system

age-related impairments

i

a non-obtrusive physical dimension
a self-charging system

touchscreen tablets

|

individualised units

a compact physical dimension

an alternative to capacitive touchscreens
physical adjustability

corresponding tactile and digital selections
infra-red (or comparable) touchscreen technology

the usability tests

Table 5.2 Parameters for the development of the physical dimension
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5.3.2 The Screen

The literature review demonstrated the importance of providing individuals with
dementia with large touchscreens (Table 5.1), while usability tests at an aged-
care facility revealed that infra-red technology alleviated the challenges
associated with capacitive touchscreens when used by this cohort.

Given the success of the 23-inch infra-red touchscreen used during the usability
tests (Section 4.8.3, page 56), the research accepted this as the multimedia
system’s touchscreen size. The screen weighed 9.3 kilograms.

Figure 5.2 shows a vector representation of the infra-red touchscreen used in the
usability tests.

50
23 inches

186.4

X
50

v

<« »< >< >
50 409.2 50

Figure 5.2 Vector representation of infra-red touchscreen with dimensions

Due to technological limitations, infra-red touchscreens require a bezel that
contains LEDs (Section 4.8.2, page 55). To prevent injuries due to sharp corners,
a rounded rectangle bezel (rounding radius 20 mm) would be ideal as
shown below.

Figure 5.3 Rounded rectangle infra-red touchscreen bezel



Figures 5.4 and 5.5 provide measurements for comfortable viewing and reach for
elderly Australians.

acceptable display zone preferred display zone acceptable display zone

horizontal sight line \ \ ‘J,«“ /
\ ‘\.\. “‘;
\ \ / s\f /
{/

acceptable display zone \\ \ /
~ resting sight line / (

preferred display zone

acceptable display zone

5561-711 easy reaoti radius
577=737 Mmaximum reach radius

307-457
Figure 5.4 Measurements for comfortable viewing and reach for the elderly — Figure 5.5 Measurements for comfortable viewing and reach for the elderly —
profile view plan view
Tilley 2002 Tilley 2002
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Figure 5.6 outlines the limits within which the screen must be contained for reflection. Based on descriptive statistics and percentile values for Australian

optimal use and compactness. The base of the screen, where the selection buttons males (n=33) and females (n=138) (see Appendix B, page 186), the figure below
are placed, must be within easy reach of the demographic, given that they may be shows the optimal height range for screen placement which lies comfortably
affected by age-related physical impairments (Section 4.3, page 46). According within the acceptable display zone.

to Tilley (2002), a 15° angle is ideal for normalising a screen or reducing

509.2
< >
—
N
(‘; \
— \/
RO \
[\
| \ - = I X
570-805 | \ S 15
775-1010 \ - - : 7 |
\ N / f\
|~ T selection button area [ W I\
X
< ; - {
P 7\
150297 e . I A / A
355-502 / )
v ) \ | |
460-765 (on a chair/sofa) !

£ 07, 2O f
665-970 (in a wheelchair) \ / \

310-468 |\ / {
515-673 |
3 [
\ \ {
\\7 ~ \ \ /,»
i ///

add 205 to all vertical dimensions if on wheelchair

Figure 5.6 Screen placement — profile and plan views



Typically, the smaller single-occupant bedroom measures 2770 mm x 3150 mm determined the maximum width of the multimedia system if it was to be placed
(Tilley 2002). The minimum space of 559 mm required for a bed automatically within this area (Figure 5.7).

DRESSER O Q :
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| | SCREEN | VANITY )
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22 i : i
Ly Rat R z
e | <
SR o
un &
48" TO CLEAN o o 48' TO CLEAN
1220 UNDER BED g 3 1220 UNDER BED
R S e ]
i @ 559
2 g ROOM SIZE: TOMAKE | & ROOM SIZE:
= & 91" x 104" THEBED @ FS 12'x 12 L z
= %g 2770 x 3150 alE u 3660 x 3660 :to;g
= |t @ o T
85 :Jg l—g E zré 30" HIGH ngg
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—
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CLOSET 762 mm VANITY O ’ EJ 32"
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Figure 5.7 Small and standard bedrooms
Tilley 2002
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5.3.3 The Stand

Ideally, a ‘floating’ screen would address challenges associated with stands (such particularly aged-care facility limitations (Section 4.6.3, page 52) warrant the
as visual mass, obtrusion and tripping hazard). However, technological and exclusion of the following mounting options (Figure 5.8):
floating suspended wall-mounted floor-mounted

Figure 5.8 Unsuitable screen mounting options



The ideal option, therefore, was a freestanding mount/stand — one contained
within the dimensions of the width of the screen and its height from the ground.
This defined the workable area (Figure 5.9).

A
-~ \\ ‘l
\ ;
\ \ =
846.4-1151.4 \ ‘ 2o
(add 205 if in wheelchair) /,,./
\ L
\
— « > \
not defined - 509.2 \
keep to ‘
a minimum
< /
\ ',/’/
v /
profile front perspective

Figure 5.9 Workable area



As the system was intended for long-term use by the same user (the remaining
lifetime of an individual with dementia), it was unlikely to require height
adjustment on a regular basis. This ruled out the need for a quick release
mechanism. Bolting the screen to the stand would alleviate the risk of the screen
falling off or being accidentally or intentionally dropped.

As the stand was not allowed to be fixed to the ground (Figure 5.8), the
following design criteria were considered to ensure that it was safe for use by this
demographic. The stand should:

not be a tripping hazard

be stable

be designed to make it difficult to be used as a support during the
process of sitting down or standing up

not contain any sharp corners or edges

be physically and aesthetically compact

not distract the user from the media on the screen

conceal all wiring in a safe manner

Figure 5.10 shows the approximate centre of gravity of an infra-red screen with
an inbuilt CPU, offering optimal stability to the screen (assuming even weight-
distribution within the screen).



front

profile

Figure 5.10 The screen’s approximate centre of gravity



A black-coloured stand would give the system the look of an integrated unit
rather than just a screen on a stand.

Figure 5.11 shows the front view of the screen and the stand. To maintain
optimal engagement and least distraction, the design of the stand had to be
mimimal.

screen

stand

floor

169 170 169

508

Figure 5.11 Front view of stand in relation to screen



The research then explored other options for the stand using sketches and

vector representations.

WILL INCREASE
sTrgInTY
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Figure 5.12a Stand ideation
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Figure 5.12b Stand ideation
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Figure 5.12c Stand ideation



Figure 5.12d Stand ideation




front profile isometric exploded

Figure 5.13 Desired outcome



Figure 5.14 shows the desired outcome, which obeys the design criteria in the
following manner:

not be a tripping hazard — a low and relatively flat base to reduce
chances of tripping

be stable — an angled stand to move the centre of gravity towards the
back, making it more stable; a base with a large surface area extending
away from the user

be difficult to use as a support during the process of sitting down or
standing up — the stand to be angled to discourage this action

not contain any sharp corners or edges — the corners to be rounded
wherever possible

be physically and aesthetically compact — the stand to be contained
within the width of the screen; visual mass to be reduced — the stand
stem when viewed from the front to be approximately one-third of the
screen’s width with little or no volume in the back section

not distract the user from the media on the screen — the stand to be plain
and dark (matching the colour of the screen)

conceal any wiring in a safe manner — the stem of the stand to serve as
the conduit for the wiring

Two actions may lead to possible instability in the system:

1.

Being pulled forward with a horizontal force at the top of the screen —
This produces an anti-clockwise moment about the front tip of the base
plate (which is equal to the horizontal height of the top edge of the
screen multiplied by the estimated maximum force a user applies).
Opposing this moment is a clockwise moment due to the weight of the
assembly (Figure 5.14).

pull
(horizontal force)

x1

clockwise moment
(due to weight of system)

mid-point
pivot point

x3
4+“—r

anti-clockwise moment

Figure 5.14 System being pulled



In order to achieve stability, the clockwise moment must be restored; x1 is the
horizontal distance of the centre of the screen, x2 is the horizontal distance from
the centre of the sloping support piece, and x3 is the horizontal distance from the
centre of the base plate, all measured to the front tip of the base. For both the
sloping support and base plate, their centres of gravity are assumed to be at their
mid-points.

The clockwise moment is restored thus:
W (screen) x x1 + W (sloping support) x x2 + W (base plate) x x3
(W = weight; x = distance to the front tip of the base)

For safety, the restoring moment should effectively be two to three times the
disruptive moment.

2. Being pushed over with a horizontal force at the top of the screen — This
produces a clockwise moment about the backward tip of the base plate
(which is equal to the horizontal height of the top edge of the screen
multiplied by the maximum estimated force a user applies). Opposing
this moment is an anti-clockwise moment due to the weight of the
assembly (Figure 5.15).

Therefore, the anti-clockwise moment is restored as above:
W (screen) x x1 + W (sloping support) x x2 + W (base plate) x x3

(W = weight; x = distance to the rear tip of the base)

DUSh — A
(horizontal force)

anti-clockwise moment
(due to weight of system)

mid-point

pivot point

clockwise moment

x3
4+—r

Figure 5.15 System being pushed



As shown in Figure 5.15, the values of x1, x2 and x3 when the system is pushed
will be greater than when it is pulled. Since the weights are the same, the
restoring force will be less critical.

The 15° angle of the stand shifts the centre of gravity towards the centre of the

base, making it more stable. Figure 5.16 shows this. A precise measurement in
determining the centre of gravity can be obtained using the following formula:

_mx+mx,
- m+m

(m = mass; x = distance from a reference point)

screen COG

base COG combined COG (approximate location)

Figure 5.16 The system’s centre of gravity

Based on these measurements, Figure 5.17 shows the approximate dimensions
and realistic look of the stand (not taking its material, volume or density
into consideration).



650-1160
screen-mounting
range

_- 970
maximum screen-base level
{on wheelchair)

screen’s COG
| when at

! highest point
-~ 460 :
minimum screen-base level i
(on sofa) ]
; 1500
40 !
20 — —— E
170 L %0 4 50 i 600 » 550 500
N R increase sloping support thickness increase sloping support thickness further increase sloping support thickness at base
L | reduce weight at rear end of base plate reduce weight at rear end of base plate
508 700 reduce sloping support thickness at top
front profile profls
Figure 5.17 Stand with dimensions Figure 5.18 Options to increase the anti-clockwise moment
Given that the system was being designed to cater to the elderly, including those Figures 5.19a, 5.19b and 5.19c detail the revised stand with a reduced base plate
on wheelchairs, the stand’s base plate needed to be approximately 700 mm deep depth (third angle projection drawing with dimensions, exploded view and
for the screen’s centre of gravity to lie directly over it (considering the screen’s rendered orthographic views of stand).

highest point when catering to an elderly male on a wheelchair, as that is where
the system’s centre of gravity is the most critical). However, this would result in
the stand having a very deep base plate, which would occupy a lot of space in an
aged-care facility bedroom (Figure 5.17).

Therefore, the base plate depth needed to be decreased by increasing the stand’s
anti-clockwise moment. Viable options are shown in Figure 5.18.
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Figure 5.19a Revised stand design
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Figure 5.19b Revised stand design
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Figure 5.19c Revised stand design



When it came to placement of the multimedia system in an aged-care facility
bedroom, the RC suggested that it be near a wall as shown in Figure 5.20. In this
position, any wires from the screen could run towards the stand’s base and
directly to a power outlet while being concealed and reducing the risk of tripping.
Moreover, in case a resident were to fall onto the stand, the wall behind would
prevent it from tipping over.

31l Ve e

Figure 5.20 Recommended system placement

5.3.4 The Tactile Buttons

Tactile buttons that corresponded to digital buttons provided more selection
methods, resulting in a higher degree of autonomous use (Section 4.10.3, page
63). The usability sessions used low-fidelity elastomer-membrane buttons
moulded from silicone (Figure 5.21).

92

Figure 5.21 Tactile buttons used during usability sessions

Elastomer-membrane buttons, while successful, are not suitable for repetitive use
as the material is prone to long-term wear. Therefore a more durable option was
necessary, one designed to cater to both the able-bodied and the physically
impaired elderly populations.



In a push-button study by Rahman et al. (1998), 36 older adults were categorised
into three groups: those who were able-bodied, those who had arthritis and those
who had tremors (such as in Parkinson’s disease). Each group of 12 had male and
female participants. In total there were 16 males and 20 females, aged between
51 and 91 (with a mean age of 70). The aim of the study was to develop a set of
guidelines that would enable each of the three groups to use push-buttons
comfortably, by testing a variety of force—travel combinations.

The study reported the following:

All participants were able to operate push-buttons with their fingers
within a force range of 0.36-5.2 N and a travel range of 0.2-7.1 mm.
For continuous push and hold, the button should not have a force of
more than 2.0 N. This implied that the currently recommended ranges of
force 2.8-11.0 N and travel 3—6 mm were not ideal for the elderly
population when a continuous push was required (Cushman and

Rosenburg 1991).

The able-bodied group had a preference to buttons with a low force-
travel combination (force: 0.30-0.50 N; travel: 0.2—-8.0 mm) or a
medium force-travel combination (1.0-2.0 N; up to 0.8 mm).

The arthritis group preferred buttons that required a low force (0.3-0.50
N) and a travel range of 0.2—4.0 mm, as well as a force—travel
combination with gradual force build-up to high travel (7 mm).

The tremor group had preferences for a number of force—travel
combinations: low force with high travel (0.48 N, 3.9 mm), medium
force with low travel (1.88 N, 0.5 mm) and high force with low travel
(3.96 N, 0.8 mm). In summary, the group preferred buttons which
stabilised their fingers, facilitating more precise control.
(Rahman et al. 1998)

The results proposed that a force range of 0.30-0.48 N and a travel range of 0.2—
3.9 mm would cater to all three groups. This, therefore, became the force—travel
combination for the multimedia system’s tactile buttons. Figure 5.22a, b and ¢
present some visual syntheses for push-buttons.



Figure 5.22a Visual synthesis of button design

94



GV = wn t= gt e B b i . . — . s e
Aa2M e 5% w8F 3 v -tAN PAGivrahngani %

NLTNS 3582

P

Al R FONAJRLEN B IS AF AN D &4

e e i by

L. ' SR DN O =l e i 35T
DRGNS ARNE B -D -4 RS FalserahAl e 0.2
e B - y
4 a e = - -
o 6.5 = e R - @ ot
- x € sk oo o A B .
— - ALERS J--en-5

"‘:)mﬂe- :

B et bt b a1

FAIN RN BRSO FATNANE IS G

Figure 5.22b Visual synthesis of button design
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Figure 5.22c Visual synthesis of button design



Given the success of silicone buttons in the usability tests, the multimedia system
adopted a 30 mm diameter for circular buttons and a 28 mm edge for square
buttons. To provide more control to individuals with Parkinson’s disease or other
tremors, a finger indentation tapering in diameter from 24 mm to 10 mm (6 mm
deep) was incorporated into the button design (Tilley 2002).

The design parameters in Chapter 4 (page 65) reported a need for sufficient
auditory amplification. As auditory levels might vary among individuals, the
provision of a volume knob in the multimedia system could enhance user
comfort. For optimum comfort, a diameter range of 12.7-38 mm, with a torque
lower than 0.037 Nm (Newton-metres), should be considered for rotary knobs
(Tilley).

Figures 5.23a, b and c show the desired outcome and dimensions of rounded-
square and circular buttons in a range of materials.
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5.4 The Information Architecture

The findings in Chapter 4 resulted in the following parameters which guided the
development of the information architecture:

the information architecture — needs

personalised photo-videos (with supporting personalised music and a pan/zoom feature)
to maintain flow

representational icons

personalised music

the literature review

pre-recorded family video-messages
to provide more options to users (for all media to have associated photographs and titles)

sufficient auditory amplification
sufficient screen illumination
large visual detail

age-related impairments

touchscreen tablets

personalised movies

for symbols to have correlating text

for all selections to be positioned horizontally at the base of the screen
specially considered IA that vary in complexity

icons that are familiar

a Pause, Back or Stop button that is easily noticeable and recognised

the usability tests

Table 5.3 Parameters for the development of the information architecture

To provide engagement, it was crucial that the multimedia system’s information
architecture provided and maintained flow when used by people with dementia.
While the research demonstrated better efficacy of personalised media over
generic media in addressing common symptoms of dementia, the key challenge
in obtaining flow lay in the design of the information architecture.

The research narrowed in on the following media types that would be employed
in the multimedia system:

personalised music

personalised photo-videos (with personalised music)
pre-recorded family video-messages

favourite movies

5.4.1 Hierarchy

When designing the information architecture, it was important for its hierarchy
(also referred to as ‘taxonomy’) to have the right balance between depth and
breadth. Depth refers to the number of steps in the information architecture,
while breadth refers to the number of options at each level. When considering
breadth, it is important to ensure that information overload on users is avoided;
content is grouped and organised where possible; and designs are subjected to
rigorous testing (Rosenfeld and Morville 2002). This is demonstrated in Figure 5.24
using a hierarchical flow chart based on the selections made in the information
architecture iconic model in Chapter 4 (Session 5, page 59).



— landscape 1
(homepage)
forests 2
—_— photo-video stop 3

1283 depth
breadth
selection

media in operation

Figure 5.24 Information architecture hierarchical flow chart

Chapter 4 concluded by identifying the need for information architecture that
varied in complexity to cater to the various levels of dementia. It was apparent
that some individuals with mild dementia were able to navigate through
information architecture of greater depth, while others with mild or moderate
dementia were only able to get as deep as one level. While the information
architecture was not tested on people with severe dementia, it could only be
assumed that they, too, would require a maximum depth of one. This hypothesis,
however, required verification (Chapter 6).

People with dementia could therefore benefit from a multimedia system that
would provide both hierarchies — ‘narrow and deep’ and ‘broad and shallow’. As
the name suggests, a narrow and deep hierarchy provides users with a minimal
number of selections on a homepage (as few as one) and requires several steps to
access its deepest content. A broad and shallow hierarchy provides users with a
greater number of selections on a homepage and requires very few steps (as few
as one) to access its deepest content (Rosenfeld and Morville).

Based on the results from Chapter 4, a narrow and deep hierarchy may better
cater to people with high MMSE scores (mild dementia) who would have more
control and options available to them, while a broad and shallow hierarchy may
better cater to people with medium and low MMSE scores (moderate and severe
dementia) where the deepest content would be just one click away.

It could be argued that only a broad and shallow hierarchy should be provided to
all people with dementia, that being highly likely to provide autonomous use to
individuals at mild and moderate stages. However, to people with mild dementia
a hierarchy such as this may not provide sufficient challenge and therefore not
enough flow. This confirmed the importance of the need for the two hierarchies.
For purposes of the research, the narrow and deep hierarchy was called ‘level 1
architecture’ and the broad and shallow ‘level 2 architecture’.

5.4.2 The Level 1 Architecture

The level 1 architecture catered to people with mild dementia. It provided a top-
down approach where users could discover content by navigating through the
depth of hierarchy at their convenience. The research suggested that people with
dementia did not cope well with multiple sources of information (Astell et al. 2008).
Given that the multimedia system aimed to present four media types (a breadth of
four), level 1 architecture limited its breadth to a maximum of four selections at
any depth. In this way, users may be able to navigate through greater depth
without a reduction in flow. However, it was important to monitor depth for each
user to ensure that flow was not lost before the media was accessed. Figure 5.25
displays an example of the architecture from the four media types (homepage) to
media output/format (media operation). The levels between the homepage and
media operation are hereafter referred to as ‘folder’ ‘sub-folder’ and ‘file’, these
determining the architecture depth (four levels in this example).



media-type

folder,
sub-folder
and file
levels

media
output

As shown in Figure 5.25, four media types were presented on the homepage. On
selection, users were directed to the next level of the hierarchy (folder), followed

breadth

family . ;
movies music photos
messages
video-clips videos songs photos-videos

Figure 5.25 The level 1 architecture

depth
homepage

1st level

2nd level

3rd level

4th level...

media
operation

by its subsequent levels (sub-folder and file), before media operation.

Some media types could require all four levels, while others required fewer levels
before media operation; the difference lay in the manner in which the media was
categorised. The example in Figure 5.26 used a folder, sub-folder and files before
music operation; the folder presented four artists, the sub-folder presented the
selected artist’s albums (Elvis Presley) and the files were the individual songs

from the selected album (Blue Hawaii).
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homepage famiy movies music photos
messages
folder Aretha Elvis Frank The
Franklin Presley Sinatra Beatles
sub-folder Blue“ G. |. Blues Speedway That 8 t.h ©
Hawaii way it is
file Blue Can't Help Island of Moonlight
Hawaii Falling in Love Love Swim
fivdka Can't Help Falling in Love
operation

[ selection

other media options in breadth
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Figure 5.26 Categorisation of media (example 1)
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In the example in Figure 5.27, the sub-folder level was not applicable and was In the example in Figure 5.28, the file level was not applicable and was therefore

therefore removed. On selecting the artist, users were presented with individual removed. On selecting the artist, users were presented with the artist’s albums
songs by the artist. which, on selection, played the songs within the album.
depth depth
family ; ; family ; ;
homepage messages movies music photos 1 homepage messages movies music photos i
folder Aretha Elvis Frank The 5 folder Aretha Elvis Frank The 5
Franklin Presley Sinatra Beatles Franklin Presley Sinatra Beatles
sub-folder Blue“ G. |. Blues Speedway Thet 8 t.h @ 3
Hawaii way it is
file Blue Can’t Help Island of Moonlight 3
Hawaii Falling in Love Love Swim
media ; . media ; .
operation Can't Help Falling in Love apération Can't Help Falling in Love
Figure 5.27 Categorisation of media (example 2) Figure 5.28 Categorisation of media (example 3)
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The flexibility of the level 1 architecture provided users with the option of
navigating through as few as two levels before media operation:

e homepage and folder
e homepage and sub-folder
e homepage and file

For people with mild dementia who may be able to navigate through more than
the four levels of the hierarchy, the level 1 architecture could provide them with
additional media at folder, sub-folder or file level by incorporating a ‘More’
option. However, to maintain breadth size and to ensure users were not faced
with multiple sources of information on a single page, the ‘More’ option would
sit in the place occupied by the fourth media breadth option at any depth (thereby
reducing the number of available media options to three). Figure 5.29 displays
how this works.

homepage

folder

folder

sub-folder

file

file

file

media
operation

family ; ;
movies music photos
messages
.
Aretha Cliff Dean More
Franklin Richard Martin
—
Elvis Frank John More
Presley Sinatra Farnham
Blue
Hawail G. |. Blues Speedway
[
Almost Blue Island of More
Always True Hawaii Love
I
)
Mooqllght No More Slicin’ Sand More
Swim
—
Almost Blue Island of More
Always True Hawaii Love
Blue Hawaii

Figure 5.29 Inclusion of a ‘More’ option
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Figure 5.30 demonstrates how the inclusion of a ‘More’ option provided users
with additional media choices, resulting in a hierarchy with much more depth.
The navigation process from the homepage to media operation is now described.

Once ‘Music’ is selected, a user is presented with three artists and the ‘More’
option. This informs the user that more artists are available for selection.
The ‘More’ option is selected.

Three new artists and the ‘More’ option are presented.
‘Elvis Presley’ is selected.

Three albums by Elvis Presley are presented. This demonstrates the
hierarchy’s flexibility in accommodating fewer options when necessary. In this
instance, the “More’ option is therefore not required.

‘Blue Hawaii’ is selected.

Three songs from the album ‘Blue Hawaii’ and the ‘More’ option are
presented.
The ‘More’ option is selected.

Three new songs and the ‘More’ option are presented.
The ‘More’ option is selected.

In this instance, as there are no new songs available, the ‘More’ option takes
users back to the first song. This results in a polyhierarchical approach where the
‘More’ option acts as a ‘parent’ with more than one ‘child’ (function) (Rosenfeld
and Morville 2002). It could be argued that in such a case, the ‘More’ option be
renamed ‘Back’, but this will introduce yet another option which may confuse
users. Moreover, users may find themselves on a page with two media options, a
‘Back’ option and a “‘More’ option.

‘Blue Hawaii’ is selected.

The song ‘Blue Hawaii’ plays.

family
messages

plays selected
family message

plays all
family messages
in breadth
chronologically
(once)

movies

plays selected
movie

5.4.3 Level 1 Media Behaviour

Figure 5.32 presents the behaviour of the media during operation.

music

plays selected album or song

if album selected
plays all songs
within album
chronologically
(once)

if song selected
plays all songs
in breadth
chronologically
(once)

photos

plays selected
photo-video

automatically returns to homepage

Figure 5.30: Media behaviour for the level 1 architecture

Due to probable long run-times of movies and photo-videos, the system reverts to
the homepage immediately after a movie or photo-video has finished playing.
Each photograph in a photo-video has a pan and zoom effect and is displayed for
15 seconds before gently fading into the next one.

5.4.4 The Level 2 Architecture

The Level 2 architecture used a broad and shallow hierarchy with the aim of
catering to people with moderate and severe dementia (and to people with mild
dementia who were unable to use the level 1 architecture). It used a bottom-up
approach where users could access media instantly, without going through the
folder, sub-folder and file levels between the homepage and media operation.
This is shown in Figure 5.31.
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media-type family movies music photos homepage
messages 1st level
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Figure 5.31 The level 2 architecture

As shown in Figure 5.31, users were presented with the four media types on the
homepage, similar to the homepage in level 1. However, on media selection,
users were instantly rewarded with media operation. Given the design and
purpose of the level 2 architecture, a ‘More’ option was not applicable. The
difference between the level 1 and level 2 architectures is shown in Figure 5.32
when music is selected.
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Figure 5.32 The level 1 vs. level 2 architecture example
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5.4.5 Level 2 Media Behaviour

Figure 5.33 presents the behaviour of the media during operation.

family , ;
messages movies music photos
automatically automatically
selects a selects an
family message album
automatically automatically
lavs all selects a R Bl S selects a
famils nswle ssages movie pwi¥hin alsbun% photo-video
in breadth chronologically
chronologically (once)
(once)

automatically returns to homepage

Figure 5.33 Media behaviour for the level 2 architecture

The level 2 architecture did not provide selection options to a user after the
homepage. Therefore, to ensure that the media was shuffled, the system always
automatically selected the subsequent media files.

5.4.6 The Secondary Architecture

This chapter has discussed the design of dedicated architectures that aim to
provide personalised media to people with dementia; the research does not
concern itself with the design of an architecture through which media can be
uploaded and edited onto the system; that feature has been referred to as the
‘secondary architecture’ in this research.

However, if this system were to be commercially available, one method of
uploading and editing media, without ‘reinventing the wheel’, would be to use
generic operating systems (or similar, such as Microsoft or Apple) that most
technologically savvy users were familiar with; this could be a resident’s spouse,
caregiver or other family member, referred to as a ‘secondary user’ in this
research. Media files would simply be uploaded onto the system using a USB and
be categorised into appropriate folders or sub-folders.

The flexibility of a generic operating system would provide adaptability in the
way folders, sub-folders or files were named, either in a particular language or to
a user’s preference (for example, using the word ‘Films’ instead of ‘Movies’).

5.5 Media Controls

Chapters 3 and 4 (pages 32 and 58) proposed that the multimedia system
consider a ‘Pause’ option (Topo et al. 2004); its benefit would be for users to pause
media at their convenience to go to the bathroom or leave their rooms for meals
or activities. This would be particularly useful if a user was watching a movie
with a typically long run-time. Without a ‘Pause’ option, users would return to
their rooms to a movie that had already finished; it was highly unlikely they
would watch it again from the beginning.

When a user wished to stop watching or listening to media, a ‘Stop’ option could
be useful in taking the user back to the homepage in one step.



A ‘Back’ option would enable users to return to previous pages (on the level 1
architecture), but multiple selections might be required to return to the homepage,
thereby complicating the architecture. Therefore, the ‘Back’ option was omitted,
and the ‘Pause’ and ‘Stop’ options incorporated; whether these would be
effective needed to be determined. Figure 5.34 shows the placement of these
media controls in the architectures.

To address problems such as loss of hearing and variances in media decibel
levels (particularly for family messages which would be recorded using a range
of devices and under different conditions), the multimedia system included a
volume control. Like the media selection icons, the three media controls were
positioned near the lower edge of the screen to provide easy access to individuals
with reduced physical dexterity.

Level 1 architecture

media-type
(homepage)

folder
(optional)

sub-folder
(optional)

More

(if applicable

file
(optional)

(if applicable

media
operation

Level 2 architecture

media-type
(homepage)

media
operation

abc media

media controls

Figure 5.34 Media controls in the two architectures



5.6 The Interface Design

This section discusses the multimedia system’s interface design from the
homepage to media operation on architecture levels 1 and 2; these will now be
referred to as the ‘level 1 interface’ and the ‘level 2 interface’.

Given the success of the 23-inch infra-red touchscreen during the usability tests
in Chapter 4, the research accepted this dimension as the multimedia system’s
touchscreen size. This is shown below with the rounded bezel that would enhance
user safety (Section 5.3.2, page 71).

Figure 5.35 The multimedia system screen (displaying part of its stand)

5.6.1 The Layout

Individuals with dementia are prone to physical impairment (Chapter 4.3, page
46). This demonstrates the importance of all selections to be aligned horizontally
and placed towards the lower half of the screen’s base for easy and comfortable
access. Figure 5.36 shows the defined area within which the media selections and
controls (both digital and tactile) should be positioned.

Figure 5.36 Defined area for media selections and controls



To ensure consistency in the design of the architecture, the screen provided
designated areas for all media selections, controls and displays presented to users
at any level. Based on previous sections in this chapter, these were:

four media selections (homepage, folder, sub-folder and file levels)
optional ‘More’ selection (folder, sub-folder and file levels)

‘Stop’ option (folder, sub-folder and file levels, and during

media operation)

‘Pause’ option (during media operation)

time and date (homepage)

media operation

tactile buttons

For older people with physical impairment, designers should consider spacing
adjacent selections between 6.35 mm and 12.7 mm apart for enhanced accuracy;
zero spacing reported the lowest accuracy and preference among participants
(Jin et al. 2007).

Media selections were the dominant elements of the information architecture and
were therefore positioned at the bottom-centre of the screen. The ‘Pause’ and
‘Stop’ controls (sub-dominant elements) sat at either end of the media selections,
and the time and date (subordinate element) were placed towards the top of the
screen (as in the usability tests in Chapter 4) as they did not require to be
accessed. Figures 5.37a and b display the multimedia system’s visual hierarchy
and designated areas within which the elements may be positioned. A spacing of
9.5 mm (mid-way between 6.35 and 12.7) between media selections and an
aspect ratio of 4:3 for media operation were employed.

time and date

Figure 5.37a Visual hierarchy



A volume knob with a diameter of 38 mm and a torque lower than 0.037 Nm was
positioned below the media selection and control tactile buttons (Tilley 2002). This
is shown in Figure 5.38.

Figure 5.37b Designated areas for media selection, controls and operation

The research demonstrated the importance of incorporating tactile buttons that
corresponded to the digital media selections on the screen (Section 4.10.3, page
63); these, too, were positioned towards the base of the screen. To distinguish
between media selections and controls, buttons of different shape were used;
rounded-square buttons corresponded to media selections and circular buttons to
media controls.

Figure 5.38 Placement of tactile buttons

The media selection and control tactile buttons were manufactured using a
translucent material that glowed due to a hard-wired back-lit assembly. This
allowed for a button to be blanked out if there were fewer than four media
selections on the screen (for example, when a user did not have enough media
uploaded in a particular media category), thereby not distracting from wvalid,
illuminated options.



5.6.2 The Homepage

The multimedia system’s homepage consisted of: Where a user’s multimedia system did not have a particular media type (for

example ‘Movies’), that media type was not presented on the homepage, nor was

o the four selected media types (family messages, movies, music and its tactile button illuminated (Figure 5.40). This was employed throughout the
photographs) information architecture wherever media selections were unavailable.

e the time and date

The system aimed to provide personalised media to people with dementia.
Therefore, to enhance personalisation and provide a sense of ownership to users,
the media names included the prefix ‘My’: ‘My Family’ (for family messages),
‘My Movies’, ‘My Music’ and ‘My Photographs’.

The homepage, being the first level of the information architecture depth, did not
require any media controls. Therefore, the tactile buttons were not illuminated.
This is presented in Figure 5.39.

Figure 5.39 Information on the homepage Figure 5.40 Adapting the interface to available media types on the homepage



5.6.3 The Media Selections Vector-based styling

Astell et al. (2008) reported that people with dementia were able to recognise
vector-based representations of a music player (Section 3.9, pages 37 and 38),
encouraging the use of this styling in the multimedia system. In the usability tests
(Chapter 4), when asked to select media icons that best represented media types,
all participants selected familiar and traditional representations that dated back
approximately fifty years. Although the sample size was small, the results
supported the theory that long-term memories were better preserved than short-
term ones (Astell et al. 2008; Rentz 1995). Therefore, traditional representations should
be considered when selecting media icons for the four media types. Figure 5.41
shows the preferred icons selected during the usability tests (Chapter 4). Two
icons are shown for ‘music’ as these were both preferred by participants.

i F 20 [

Figure 5.41 Summary of vector-based icon results

The icons needed to present the main elements of their respective media types, to
make them more recognisable by people who may suffer from visual impairment.
The icons in Figure 5.41 were used as a departure point for the design of the
media icons. In addition, icons for the ‘More’, ‘Stop’ and ‘Pause’ options would
be developed. Figure 5.42 presents visual synthesis resulting in
desired outcomes.
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Figure 5.42 Visual synthesis of vector-based icons
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5.6.4 The Media Selections Text

The positive results of the PG intervention (Section 3.5, page 31) suggested that
the combination of titles/text and associated photographs may have provided
more options for a participant to better recognise a photo-video given the
challenges of legibility of text (Topo et al. 2004). Therefore, all media selections
consisted of a photograph/icon and its associated text.

According to Bernard et al. (2001), older people perceive sans serif fonts more
easily than serif fonts. When presenting text to the elderly on a screen, a
minimum font size of 14 points should be considered, as individual characters at
this size are easier to perceive (Poulton 1955; Tullis et al. 1995). Based on this
knowledge, the multimedia system employed a 30-point sans serif font (Helvetica
Neue). Figure 5.43 shows the combination of the media icons and their
associated text.

Figure 5.43 Combination of media icons and associated text

5.6.5 The Media Selections Colour

Due to macular degeneration (Section 4.3, page 46), it is important that the media
selections on the screen are clearly perceivable by users. Figure 5.44 presents
the media selections in achromatic colours to contrast them against the
black background.
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Figure 5.44 Media selections colour test



5.6.6 The Homepage Interface

While the media selections in Figure 5.44 provide more contrast than those in Figure 5.46 presents the interface design of the homepage based on the visual
Figure 5.43, there remains a lack in contrast between each media selection. hierarchy, icon development, review of typography and colour selections in the
Figure 5.45 shows a digital colour-wheel where tetrad colours (four colours previous sections.

spaced evenly on a colour wheel) are explored and a desired range integrated in
the media selections. Complementary colours are placed next to one another
(blue-orange, green, pink), dividing analogous ones (blue-green, orange, pink).

Color Rule

e

My
Photographs

A:a

My My
Music Photographs

My

Figure 5.45 Media selections in a tetrad range of colours Figure 5.46 The homepage interface



5.6.7 The Folder, Sub-Folder and File Levels

The time and date were presented using the format: time (12-hour), day, date,
month and year. This layout was adjustable to suit a user’s preference using the
secondary interface. In addition, the homepage included the following:

The multimedia system’s folder, sub-folder and file levels consisted of the
following elements/features:

Animated voice prompts — a voice prompt guided a user through the
information architecture of the multimedia system, with the intention of
enhancing the overall user experience (for users without hearing
impairment). The voice prompt read the following message (in a user’s
preferred language), ‘Please make a selection from one of the options
below’, after which each media selection flashed one after the other,
acting as a visual reminder (Alm et al. 2009). According to Nass and Yen
(2012), the human brain prefers a female voice over a male voice; it is
also easier to find a female voice that people prefer than a male voice.
Therefore, the multimedia system used a female voice for its voice
prompts. The voice prompt repeated itself every half an hour if no
selections were made on the homepage.

Media selection feedback — according to a study by Koskinen (2008),
despite the type of technology used, it is important to receive feedback
on successful registration of tactile action. Therefore, a ‘click’ sound
was generated every time a selection was made.

Four media selections — the media selections used the same layout as
that of the homepage; however, the icons were replaced by photographs
relating directly to their folder, sub-folder or file levels (as in the
usability tests in Chapter 4). To provide users with optimal engagement,
a media file was not accepted on the secondary interface (of any media
type) unless an associated image was uploaded alongside it.

Page title — the title of the page appeared in place of the time and date to
remind users where they were in the information architecture.

‘More’ option (where necessary) — where there were more than four
media options for a particular media type, the ‘More’ option presented
itself as the fourth media selection.

‘Stop’ option — the ‘Stop’ option was illuminated, taking users back to
the homepage when selected.

Animated voice prompts — these were played once on landing on

the page.

Media selection feedback — same as homepage.

30-second selection period — if no media selections were made within 30
seconds, the system reverted to the homepage.



Figure 5.47 presents the interface design using an example of the ‘My Movies’ for ‘My Family’), each depth used the four colours within its breadth to provide
option being selected. The movies displayed were selected from the public contrast and to allow any page to act as a homepage in a scenario where users
domain database. Rather than colour-coding each media-type (for example, blue forgot where they were (Section 3.9, page 36).

Figure 5.47 The folder, sub-folder and file level interfaces

On the first screen above, three movie files are presented, suggesting only three Finally, on the third screen, the appearance of the ‘More’ option suggests that a
movie files have been uploaded on the system. Therefore, the area where a fourth user has more than four movie files available on the system. Figure 5.48 shows
media selection would typically appear is blanked out and its corresponding the information architecture behaviour when the ‘More’ option is selected
tactile button not illuminated. On the centre screen, four movie files are available, repeatedly, assuming five movies are available on the system.

suggesting only four movie files have been uploaded on the system.



5.6.8 Media Operation

This section presents the interface design for the four media types during media
operation. It was at this depth of the information architecture that the ‘Pause’
option was accessible. Pausing a media file led to the following:

The media became translucent.
The ‘Pause’ icon changed to a ‘Play’ icon.
e The ‘Play’ button flashed to act as a visual reminder.

Figure 5.48 The ‘More’ option in operation

Figure 5.49 The ‘Pause’ option behaviour



Figure 5.50 shows the interface during media operation on the level 1 and 2
information architectures.

level 1 level 2

Figure 5.50 An example of a family message on the level 1 and level 2
information architectures

A family message was presented within the designated media operation area (4:3
aspect ratio), allowing for the media controls beside it to be clearly visible
(Figure 5.50). The level 1 interface had a tab system where another media file
within its breadth may be selected from any one of the illuminated media
selections. This minimised the operational media file to a ‘preview mode’ for 10
seconds, reverting to full-screen mode if a new selection was not made (Figure
5.51). On making a new selection, the media file began playing in full-screen
mode. On the level 2 interface, a user was taken back to the homepage if a non-
illuminated option was selected; the media selections acted as an extension of the
‘Stop’ button.

full-screen preview mode

Figure 5.51 The level 1 preview mode

Figure 5.52 shows the interface during movie operation on the level 1 and 2
information architectures. The multimedia system had the same layout as that of
family messages.

level 1 level 2

Figure 5.52 Movie operation interface



Figure 5.53 shows the interface during music operation on the level 1 and 2
information architectures.

(1] g: il

level 1 level 2

Figure 5.53 Music operation interface

During music operation, the system presented a combination of audio and visual
components to users if a file was purely aural (no accompanying video-clip). The
visual component was a spinning record with the artist’s/album’s image cropped
onto it to create a sense of where the music was coming from (Astell et al. 2008).
The level 1 interface also presented the other media selections, while the level 2
interface did not.

Figure 5.54 shows the interface during a photo-video on the level 1 and 2
information architectures.

level 1 level 2

Figure 5.54 Photo-video interface

The photo-video interface had the same layout as that of family messages and
movies. As in the Picture Gramophone study by Yasuda et al. (2006) (Section 3.5,
page 31), each photograph in a photo-video was displayed for 15 seconds before
gently fading into the next one. It had a pan and zoom effect as shown in Figure
5.56 above.

Chapter 3 suggested that the multimedia system should use personalised music to
accompany photo-videos, with the aim of further enhancing the reminiscence
experience. Each photo-video was therefore paired with a randomly chosen song
from a user’s music database.



5.9 The Multimedia System Simulation

This section shows the development process of a multimedia system simulation
that was tested on individuals with dementia at aged-care facilities. The tests are
detailed in Chapter 6. Figure 5.55 shows an image of a desired screen with its
tactile buttons and volume control. The multimedia system simulation, however,
used the infra-red touchscreen like the one in the usability tests (Chapter 4) as it
was readily available. The physical size of an infra-red touchscreen would
obviate the need for a separate CPU as the circuitry could be incorporated into its
casing. However, for the simulation, the full-size case was retained as a separate
unit to permit rapid changes to be made to the prototype during testing and
development.

ém

My
Music Photographs

profile

Figure 5.55 Desired multimedia system screen
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Tangible mock-ups or prototypes are limited representations of design concepts
that allow users to touch, hold and interact with the designs (Badker and Buur 2002).
They provide the opportunity for designers to choose between alternatives, test
the technical aspects of an idea, clarify requirements and test usability. Compared
to sketched or digital models, tangible mock-ups are more effective as their three-
dimensional form is perceptible by more senses. Low-fidelity prototypes are
inexpensive and faster to produce, using soft materials like cardboard and wood.
High-fidelity prototypes are expensive as they are made of the same material as
the final product (Preece et al. 2002). This method ensures that the physical
dimension and its individual components conform to the design specification
(such as the overall dimensions, weight and structural integrity), resulting in
enhanced usability by residents in aged-care facility environments.

Low-fidelity prototypes (Section 2.1.4, page 23) were developed based on the
specification in Section 5.3.3 (page 89) using foam-core board and medium-
density fibreboard (MDF). The prototypes included space for accommodating the
CPU, as shown in Figure 5.56.



Figure 5.56 Low-fidelity prototypes

After a process of iteration, high-fidelity prototypes were developed; a steel plane
was laser-cut, folded, welded and powder-coated to form the stand for the
physical dimension. This is shown in Figure 5.57.
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Figure 5.57 High-fidelity prototypes

As in Chapter 4, elastomer-membrane buttons were developed for the simulation,
but with a more durable and translucent silicone. This allowed the buttons to be
back-lit by light from the screen, rather than building an independent back-light
assembly. Moreover, the physical buttons inherited the characteristics of on-
screen touch whereby blanked-out selections were not displayed and did not
distract from valid illuminated options. The buttons had a force range of 0.30—
0.48 N and a travel range of 0.2-3.9 mm based on results from the force-travel
review (Section 5.3.4, page 93). The buttons were placed in an inexpensive laser-
cut plastic frame suspended above the infra-red screen. Figure 5.58 shows the
simulation that was developed for the tests.



Figure 5.58 The multimedia system simulation

The prototype software was developed in PHP running primarily in a full-screen
instance of Google Chrome. Video playback was provided by the HTML5
standard player, with JavaScript manipulating onscreen elements such as
animations and interactivity. A programmer developed the software based on the
RC’s specification.

The multimedia system was put to test at two Melbourne-based aged-care
facilities. This is now detailed in Chapter 6.
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Chapter Six The Field Tests
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Chapter Overview

Chapter 6 details tests on the usability of the design outcome on residents with
mild, moderate or severe dementia at two aged-care facilities. This was the
second and final phase of the exploratory sequential mixed methods approach
used in the research. The chapter concludes by evaluating the test results and
identifying their limitations.

The tests were funded by, and conducted under the auspices of, the Dementia
Collaborative Research Centre (DCRC). To authenticate the efficacy of the
design outcome the tests were run by psychologists from the Department of
Psychiatry (School of Clinical Sciences at Monash Health — Faculty of Medicine,
Nursing and Health Sciences) at Monash University, using social and clinical
research methods, in particular a randomised cross-over design (Hulley et al. 2013).

The tests resulted in the following publications, led by Dr. Tanya Davison
(Department of Psychiatry) and co-authored by the research candidate:

Davison, T. E., Nayer, K., Coxon, S., de Bono, A., Eppingstall, B., Jeon Y.,
van der Ploeg, E. S. and O'Connor, D. 2016

A personalised multimedia device to treat agitated behaviour and improve mood
in people with dementia: A pilot study

Journal of Geriatric Nursing. Elsevier, Volume 37, Issue 1, Pages 25-29

Davison, T. E., O’Connor, D. W., Nayer, K. S, Coxon, S. C., de Bono, A.
and Jeon, Y. 2015

Pilot evaluation of the effectiveness and feasibility of a personalised multimedia
device for aged care residents with dementia

Final report to the Dementia Collaborative Research Centres

Melbourne: Monash University

For the purpose of these tests, the multimedia system is named ‘Memory Box’.



6.1 The Aim of the Tests

The previous chapters assisted in the development of the design outcome
(multimedia system) through different stages of the research. This chapter
documents the testing of the system over an eight-week period on residents with
mild, moderate or severe dementia at two Melbourne-based aged-care facilities.

The aim of the tests was three-fold, as listed below in order of priority:

e To determine the feasibility of Memory Box in providing a high degree
of autonomy to people with mild, moderate or severe dementia

e To alleviate rates of depression, anxiety, agitation and carer burden by
using Memory Box, with the assumption that it would improve the
overall quality of life of residents and caregivers during the test period

e To determine residents’ satisfaction levels when using Memory Box
routinely, establish usability patterns and recognise the level of support
required by caregivers and family members to enhance the experience

It was anticipated that if these aims were met, Memory Box may have potential
in alleviating boredom, loneliness and loss of self-reliance in people with
dementia at aged-care facilities, that being the overall research aim.

6.2 The Test Criteria

There were a number of conditions for participation in these tests. Inclusion
criteria were: a minimum age of 60 years; a chart diagnosis of dementia; one or
more agitated behaviours that occurred daily or almost daily at times other than
during nursing interventions; and availability of a family member to assist in
sourcing personalised media for uploading onto Memory Box.

Exclusion criteria were: lack of comprehension of English; a severe medical
condition likely to compromise participation in the study; and known aggressive
or unintentional dangerous behaviour or inappropriate handling of materials
which could compromise the safety of the user or the device.

6.3 The Method

The tests made use of social and clinical research methods (Bryman 2016; Hulley et al.
2013) (Section 2.1.3, page 22) and were therefore conducted by two psychologists
experienced in the area. The following method was used:

Obtain ethics approval.

Select a sample group using a screening process based on the inclusion
and exclusion criteria.

Collect data before, during and after tests.

Use a randomised cross-over design.

Evaluate results.

Identify limitations.

Ethics approval was obtained from the Monash University Research Ethics
Committee and Dementia Collaborative Research Centre (DCRC) (reference:
CF10/3129 — 2010001679). Senior members of staff from the aged-care facilities
assisted in the sample selection process by identifying potential participants
through a discussion of the inclusion and exclusion criteria with the
psychologists. A screening process verified the presence of at least mild
cognitive impairment and agitated behaviour in participants, using a Clinical
Dementia Rating Scale (CDR) and a Cohen-Mansfield Agitation Inventory
(CMAI) (Cohen-Mansfield et al. 1989; Hughes et al. 1982). A CDR is an instrument
commonly used in clinical research to assess six areas of cognitive and functional
impairment in people with dementia (Hughes et al. 1982). In this research it ensured
that all participants had at least mild cognitive impairment — a criterion for
participation in the tests. A CMAI measures the frequency with which a person
with dementia demonstrates a list of 29 agitated behaviours over a one-week
period (Cohen-Mansfield et al. 1989). It was used in this research to ensure that all
participants displayed some form of agitation — another criterion for participation.

Participants’ family members were provided with a detailed description of the
study in order to obtain their consent for their relative’s participation. The
psychologists collected data before, during and after the tests. Prior to
commencement, levels of depression, anxiety, agitation, caregiver burden and



quality of life were measured at baseline. Symptoms of depression were
evaluated using the Cornell Scale (Alexopoulos et al. 1988); symptoms of anxiety
using the Rating Anxiety in Dementia scale (RAID) (Shankar et al. 1999); caregiver
burden using the staff-rated Burden Interview (Sourial et al. 2001); and quality of life
using Quality of Life in Alzheimer’s Disease (QOL—AD) (Logsdon et al. 2002).

Test data was collected through observation and questionnaires (Bryman 2016). At
the end of the tests, data on patterns of use was collected from the Memory
Boxes (automatically logged data), while feasibility data on the satisfaction of
Memory Box when used routinely was collected through caregiver and family
member interviews (Bryman). More information on these tests is available in
Appendix C (page 188).

The MMSE is a 30-point questionnaire used for measuring cognitive impairment
(Folstein et al. 1975; Pangman et al. 2000). It was used to categorise participants by
impairment level to determine what level of interface (level 1 or 2) to test on
them (Chapter 5.4.2, page 101).

A randomised cross-over design was used to provide two interventions, one after
the other, to a group of participants while observations were made, and data
collected by psychologists (Hulley et al. 2013). This was used to identify differences
in participants’ behaviour when using Memory Box and over a social control
intervention (the same conditions without the Memory Box intervention), each
over a four-week period. A number generator was used to randomly assign the
order in which each participant was to receive the Memory Box and the social
control interventions.

A technique called spaced retrieval was employed as part of the Memory Box
intervention (Hopper et al. 2001; Squire 2004; van der Ploeg et al. 2013). It tested recall of
task accomplishment methods over increasing intervals (which helps people with
dementia to learn and retain information) (Creighton et al. 2013). This procedure has
also been effective on people with severe dementia (Hopper; Squire; van der Ploeg).
The results were then evaluated and discussed, and limitations identified.

6.4 Participants’ Characteristics

To ensure confidentiality, participants were once again referred to by identity
numbers. For example, A3 was the third participant from the first aged-care
facility and B4 the fourth participant from the second facility. A total of 16
residents (eight from each facility) aged between 76 and 96 years (mean age of
86.3) consented to participate in the tests, some having their families consent for
them. Among the 16, there were 13 women and 3 men.

Results from the CDR and MMSE indicated moderate dementia overall; three
with mild (19-23), nine with moderate (10-18) and one with severe (9 or less)
impairment scores. A score of 24—30 indicates normal cognition (Folstein et al. 1975;
Hughes et al. 1982). The participants had different types of dementia: Alzheimer’s
disease (AD), Vascular dementia (VaD), Lewy body dementia and unspecified
and mixed types.

Participants with mild impairment were introduced to the level 1 interface. Those
with moderate impairment were first monitored using the level 1 interface a few
hours prior to the tests. If this proved challenging, the level 2 interface was used.
The level 2 interface was automatically assigned to the remaining participant,
who had severe impairment.

6.5 The Interventions

The social control intervention was carried out for half an hour once a week over
four weeks. During these sessions one of the psychologists read from a
newspaper and discussed current affairs. The aim of the intervention was to
provide non-personalised social engagement with participants, that being
contradictory to the aim of the Memory Box intervention.

Participants had access to individual Memory Boxes which were placed in their
bedrooms a few hours before the tests began. The other psychologist introduced
participants to their Memory Boxes and reminded them of the study at that stage.
Based on feedback from caregivers, the Memory Boxes were programmed to
automatically ‘wake up’ (switch on) at 8 a.m. and ‘sleep’ (switch off) at 8 p.m.



to ensure participants’ sleep patterns were not disturbed. Caregivers or family
members had the option of adjusting these times using a basic administrator
interface (secondary interface) through which multimedia content was uploaded
and edited, and logged data collected and analysed at various stages through
the interventions.

Prior to the intervention, the Memory Boxes were adjusted to suit the heights of
seated participants and uploaded with media personalised for them (family
messages, movies, music and photographs). All media before and during the
intervention was uploaded and managed by the RC using a Windows
operating system.

Structured record sheets designed for the study were used to retrieve information
on participants’ media preferences. The participants themselves or their family
members provided this information to the psychologists. The sheets contained
prompts for favourite music, key people and events in the participants’ lives. The
music was purchased and uploaded to the Memory Boxes. Photographs collected
from participants or family members were then scanned and uploaded. While it
was envisaged that Memory Box would contain a participant’s favourite movies,
this was prevented to a large extent by Australian copyright legislation. Only
movies in the public domain could be uploaded. From approximately 284 movies
in the public domain, only 70 with an overall ‘happy’ story-line were selected.

Participants were presented with a list of these very old movies (with their
synopses) for selection. The caption ‘My Movies’ was replaced by ‘Old Movies’
on the Memory Box. Details of the copyright legislation and the list of movies
selected for the Memory Box intervention are available in Appendix C
(page 189). Family members were encouraged to create as many brief video-
messages as possible for uploading onto the Memory Box. There were large
variations in the number, length and quality of video-messages submitted by
family members.

Owing to the different sizes and layouts of rooms at aged-care facilities (Chapter
5, page 74), each Memory Box was positioned carefully to ensure easy and safe
access by participants when seated on commonly used chairs. For safety reasons,

rubberised corners were placed onto the edges of the generic screens, with all
wires securely contained in conduits concealed behind the stands.

Before the tests, the psychologists met with caregivers and guided them on ways
of encouraging and supporting participants to operate the Memory Boxes during
the testing period, rather than making the selections for them. They were also
shown how to identify problems that might occur when the psychologists were
not at the facility. Family members were provided with face-to-face or telephone
support whenever required.



6.6 Usability Sessions

While participants had continuous access to their Memory Boxes, a psychologist
conducted 30- to 60-minute sessions with them each week for the duration of the
study to observe how well they used the Memory Box. In attempting to provide
users with a positive Memory Box experience, the spaced retrieval method was
employed (Hopper et al. 2001; Squire 2004; van der Ploeg et al. 2013). During sessions, the
psychologist asked a participant to access a particular media type. If the
participant was able to accomplish the task, the next task was requested after a
five-minute interval.

If participants continued to achieve the set tasks, each interval period was
increased as shown in Table 6.1. However, if a participant failed to achieve a task
at any point, the psychologist demonstrated how to achieve the task and the
participant was asked to try again until successful. At this point, the recall
interval period dropped back to five minutes. This technique was used for all four
media types as well as for the “Volume’ and ‘Stop’ buttons.

1_?;:” - 5 mins 7.5 mins 10 mins 13.5 mins 17 mins 22 mins 27 mins comments
music
photos
movies
messages

Table 6.1 Table using the spaced retrieval method
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6.7 Results from Facility A

At facility A, only six of the initial eight participants completed the four-week
testing period. Table 6.2 shows the participants and their MMSE scores. Data
collected from participants A3 and A4 was not used in the final analyses, on the
assumption that their attrition was unrelated to the Memory Box trial. However,
they were still allowed to use their Memory Boxes for the remaining period of
the study with help from caregivers and family members.

Two caregivers claimed that A3, while bedridden, stared at her Memory Box for
hours watching her favourite photographs, and that her eyes opened wide when
her favourite music played (Davison et al. 2015). Two weeks into the tests,
participant A4 asked for her Memory Box to be removed from her room as it
took up too much space. During the two weeks of use, the logged data on her
Memory Box showed that she used it for approximately three hours each day
(Davison).

facility A
ID no. MMSE score notes

Al 17 (moderate)

A2 12 (moderate)

A3 N/A participant was bedridden

A4 20 (mild) 2 week participation only

A5 19 (mild) impairment level exacerbated to
moderate during the tests

A6 6 (severe)

A7 17 (moderate)

A8 23 (mild)

Table 6.2 Participants from facility A

Data on daily use of the Memory Boxes over the testing period was automatically
logged onto Memory Box. Variables included the number of selections made per
day by each participant (i.e. the number of times a digital or physical button was
pressed) and the average time for which a participant used the Memory Box per
day and per week. This data was available to caregivers and family members by
accessing the administrator interface. Table 6.3 illustrates data collected from the
Memory Boxes during the tests at facility A.



facility A

daily average use (based on 11-hour days)

ID no. MMSE score interface level favourite media hours percent
Al 17 (moderate) 1 music 2.56 23.27
A2 12 (moderate) 2 photos 1.41 12.81
A3 N/A 2 photos 7.42 67.45
A4 20 (mild) 2 photos 3.06 (over 2 weeks use) 27.81 (over 2 weeks use)
A5 (change from changed from 1 to 2 photos 2.15 10.54
mild to moderate)
AB 6 (severe) 2 music 2.48 22.54
A7 17 (moderate) 1 music 3.49 31.72
A8 23 (mild) 1 photos 0.41 3.72

Table 6.3 Logged data from facility A

Results from the logged data on each participant’s Memory Box reported that the
minimum time spent on Memory Box was 41 minutes a day, while the maximum
time spent was 3 hours and 49 minutes (not including participants A3 and A4).
Caregivers claimed that prior to testing, residents spent at least three hours a day
in their bedrooms; at other times they were out for meals, at an activity such as
Bingo or an exercise session, wandering around the facility or asleep in the
facility lounge. However, during the testing period, caregivers reported
noticeable changes in the participants’ behaviour; they now spent between four
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and six hours in their rooms, much of it watching or listening to media on their
Memory Boxes. Although these results are encouraging, they do not provide
sufficient efficacy and have therefore been ignored.

The data demonstrates that within the four media types, participants showed a
preference for music and photographs. Table 6.3 shows that during the testing
period, the impairment level of A5 declined from mild to moderate and the
interface from level 1 to level 2.



The primary aim of the tests was to determine whether Memory Box could
provide a high degree of autonomous use to individuals with mild, moderate or
severe dementia. According to the psychologist’s reports, all six participants at
facility A were able to achieve set tasks by the end of the sessions which tested
autonomous navigation through the interfaces. Table 6.4 illustrates this.

facility A autonomous use
ID no. wk 1 wk2 || wk3 || wk4
Al Y Y Y \%
A2 \% Y Y \%
A5 Y Y Y \%
AB Y Y Y \%
A7 Y Y Y \%
A8 Y Y Y \%

Y indicates ‘yes’
N indicates ‘no’

Table 6.4 Results of autonomous use — facility A

Finally, the tests aimed to determine satisfaction levels of individuals in
residential care when using Memory Box routinely. These were evaluated
through semi-structured interviews with participants, caregivers and family
members. Caregivers and family members were also asked questions on the
participants’ levels of autonomy and their perceived levels of pleasure while

using Memory Box, with the psychologist recording observations. Level of
engagement was rated between 1 (resistant to using Memory Box) and 5 (fully
engaged with Memory Box). Perceived level of pleasure was rated from 1
(displeasure) to 5 (considerable pleasure) (Likert scale). Table 6.5 illustrates
the scores.

Overall, the results demonstrated that the participants’ satisfaction levels were
above average, particularly in ‘engagement’. Although every participant was
shown how to operate the digital buttons on the touchscreen, three of the six
preferred using the physical buttons. Participants’ comments included, ‘It feels so
nice and easy’; “‘When you push it, it just comes back easily’; ‘T like the way they
glow especially when it gets dark’; and, “The dip in the button is very helpful and
guides my fingers’.

Some participants’ scores reported displeasure and engagement, simultaneously,
which according to the psychologist was due to technical issues with their
Memory Boxes, such as the screens ‘freezing’.



- engagement leasure
facility A 9(19_5) P (1-5)

ID no. wk 1 wk?2 || wk3 || wk4 || wk1 wk2 || wk3 || wk4
Al 5 5 5 5 5 5 5 1
A2 5 4 3 4 5 3 1 3
A5 5 5 5 5 5 5 5 4
AB 3 5 5 5 5 1 1 5
A7 5 5 5 5 4 5 5 5
A8 5 4 4 4 1 4 3 4

1 indicates resistance
5 indicates fully engaged

1 indicates displeasure
5 indicates pleasure

Table 6.5 Results of engagement and pleasure — facility A

6.7.1 Revisions

After completion of the tests at facility A, there was a four-week period
(clinically referred to as a ‘wash-over period’) for making revisions that would
enhance the performance of Memory Box before commencement of tests at
facility B. Revisions were based on suggestions from the psychologist who
observed the way participants used their Memory Boxes.

The Memory Box logs displayed that some participants waited for up to 40
minutes before selecting media from the homepage. Based on this, a feature
called ‘Auto Play’ was added to both interfaces, so that in the absence of a
selection, ‘Auto Play’ would take control of the system in 5 to 30 minutes

(the interval was set by a caregiver or family member on the secondary interface)
and play a random selection from a participant’s media, encouraging use of the
Memory Box.

6.8 Results from Facility B

At the end of the four-week testing period at facility B, only five of eight
participants completed the tests. Table 6.6 shows their MMSE scores. B1 passed
away before the tests began; B4 suffered a fall during week 3 and was unable to
continue with the study; and B8 refused to go ahead with the tests for personal
reasons. On B4’s recovery, her Memory Box was switched back on but no further
data was collected.

facility B
ID no. MMSE score notes
B1 N/A participant passed away
prior to the tests

B2 17 (moderate)

B3 10 (moderate)

B4 12 (moderate) got sick 2 weeks within
che the testing period

B5 18 (moderate)

B6 11 (moderate)

B7 15 (moderate)

B8 N/A participant did not continue

with the tests

Table 6.6 Participants from facility B



Table 6.7 illustrates data collected from the Memory Boxes during tests at

facility B.

daily average use excluding autoplay

facility B (oased on 11 hour days) autoplay (daily average)
ID no. MMSE score interface level favourite media hours percent hours
B2 17 (moderate) 1 music 5.08 45.72 3.25
B3 10 (moderate) 2 photos 1.59 14.45 3.21
B4 12 (moderate) 1 music 4.42 (over 2 weeks use) 40.18 (over 2 weeks use) 4.36
BS 18 (moderate) 1 music 4 36.36 3.45
B6 11 (moderate) 1 photos 212 19.27 5.4
B7 15 (moderate) 1 photos 4.09 37.18 2.4

Table 6.7 Overall results from facility B

Results from data logged on each participant’s Memory Box reported that the
minimum time spent using Memory Box was 2 hours a day, while the maximum
time spent was 5.4 hours. This was independent of the media triggered by the

‘Auto Play’ feature.
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The data for facility B demonstrates that from the four media types, participants Table 6.9 illustrates the satisfaction levels of individuals in residential care when

showed preference for music and photographs. Of the five participants with using Memory Box routinely.

moderate impairment, four used the level 1 interface and one used level 2.

According to the psychologist’s reports, all five participants at facility B were Overall, the participants’ results demonstrated that the satisfaction levels of using
able to achieve set tasks by the end of the sessions which tested autonomous Memory Box were above average, particularly in the category of ‘pleasure’.
navigation through the interfaces (Table 6.8). Three of the five participants preferred the use of the physical buttons to the

digital ones.

facility B autonomous use
facity B engagement pleasure
(1-5) (1-5)
ID no. wk 1 wk?2 || wk3 || wk4
ID no. wk 1 wk?2 || wk3 || wk4 wk 1 wk2 || wk3 || wk4
B2 Y Y Y Y
B2 5 5 5 5 5 5 5 1
B3 Y Y Y Y
B3 3 3 3 3 2 3 4 4
B5 Y Y Y Y
B5 5 5 5 5 5 5 5 4
B6 Y Y Y Y
B6 4 3 3 3 4 4 4 3
B7
L L ! L B7 5 | 5 | 5 | 5 || 1 4 | a4 || 4
¥ ipdipates ‘yes’ 1 indicates fully engaged 1 indicates pleasure
N indicates ‘no’ 5 indicates resistive 5 indicates displeasure

Table 6.8 Results of autonomous use — facility B Table 6.9 Results of engagement and pleasure — facility B



6.9 Overall Intervention Results

The results of the Memory Box intervention reported that all eleven participants
who had either mild, moderate or severe dementia were able to use Memory Box
with a high degree of autonomy via its adaptable interfaces (Tables 6.4 and 6.8,
pages 134 and 137); all individuals with mild and some with moderate dementia
were able to use the level 1 interface. In addition:

e Symptoms of depression on the Cornell Scale (Alexopoulos et al. 1988)
decreased significantly during the Memory Box intervention.

e Symptoms of anxiety on the RAID (Shankar et al. 1999) also
decreased significantly.

e  While scores on the CMAI (Cohen-Mansfield et al. 1989) reported a fall in
agitation, they were non-significant.

e Quality of life on the QOL—AD (Logsdon et al. 2002) rated by participants,
caregivers and family members, all increased slightly during the
Memory Box intervention.

e  Scores on the staff-rated Burden Interview (Sourial et al. 2001) decreased
during the Memory Box intervention.

(Davison et al. 2015)
(These details are available in Appendix C, pages 188-190).

With the social control intervention, there were no statistically significant
differences before and after the intervention, with the exception of QOL-AD as
rated by caregivers which decreased during the social control intervention. There
was a small decrease in scores on the CMAI, RAID, and staff-rated Burden
Interview, but these changes were insignificant (see Appendix C, page 190).

6.9.1 Feasibility of Memory Box

While eight of the eleven participants (72.7%) claimed the ability to operate
Memory Box autonomously, family members and caregivers of six participants
(54.5%) shared their view citing the severity of cognitive impairment as the
reason for the inability of those unable to use the device without some assistance.
These participants had a lower MMSE score (mean score of 12.8) than those who
were able to use it without any assistance (mean score of 19.0).

On ease of access of the media on Memory Box, ‘no difficulty’ was reported by
six participants’ family members (54.5%), four experienced ‘slight difficulty’
(36.4%) and one found it ‘quite difficult’ (9.1%). Family members commented
that they could not spare enough time to prepare the media. This was in spite of
their pledge of sourcing personalised media being a prerequisite to participation
in the trial.

6.9.2 Participant Reports

On a scale of 1 to 5, participants rated their experience of Memory Box between
2 (slightly enjoyable) and 5 (extremely enjoyable). Their mean score of 3.3
indicated that overall, Memory Box was considered ‘quite’ to ‘very’ enjoyable.
Eight participants (72.7%) said they would recommend Memory Box to others,
one participant would not recommend it and two were undecided. On preference
of media during the trial, music was rated the highest and photographs second.
Participant interviews are available in Appendix C (page 191).

6.9.3 Family Reports

Family members’ ratings of participants’ experience of Memory Box ranged
from 3 (quite enjoyable) to 5 (extremely enjoyable). The mean score of 3.9
placed their overall rating in the ‘very enjoyable’ category. All participants
indicated willingness to recommend use of Memory Box to other residents.
Family interviews can be found in Appendix C (page 191).



6.9.4 Caregiver Reports

Ratings by caregivers of participants’ enjoyment of Memory Box ranged between
2 (only slightly enjoyable) and 5 (extremely enjoyable), with the mean score of
3.4 falling in the ‘quite’ to ‘very’ enjoyable category. Staff interviews can be
found in Appendix C (page 192).

6.9.5 Psychologist Observations

The degree of participants’ interaction with Memory Box during the trial period
was also monitored by the psychologist and RC, who observed and logged their
levels of pleasure while accessing media. Average ratings over the four sessions
varied between 3 (mixed pleasure and displeasure) and 5 (considerable pleasure).
The mean score of 4.2 fell between ‘pleasure’ and ‘considerable pleasure’. Levels
of engagement ranged from 3 (moderately) to 5 (fully) engaged. The mean score
of 4.5 translated to an overall level of ‘fairly engaged’ to ‘fully engaged’.
Viewing family photographs and singing along to music were reported to cause
excitement in the residents. Among the residents was a former pianist who
moved her fingers in synchronisation while listening to a piano recital of her
own composition.

6.9.6 Patterns of Use during the Memory Box Trial

The Memory Boxes automatically logged their run time in hours. Units recorded
a daily run time of between 25 minutes and 5 hours, giving a mean of 2.6 hours.
The log did not necessarily represent active engagement; for example, during
continuous slide shows when the participant may have been watching the
slideshow and moved away from Memory Box or left the room. A more accurate
usage pattern was provided by the log of manual selections which, in this study,
was between 6 and 26 selections per day with a mean of 14.7 selections.

Additional data on estimates of usage by participants was obtained from family
members and caregivers. The scores ranged between 1 (only when visited by the
psychologist and RC) and 5 (several times per day). The mean score of 3.5
indicated ‘daily’ or ‘almost daily’ use of Memory Box. Estimates from family
members ranged between 3 (several days each week) and 5 (several times per
day), the mean score of 4.1 showing a perception of usage on a daily basis. The
caregivers’ estimates ranged between 1 (only when visited by the research team)
and 5 (several times per day). The mean score of 3.0 pointed to their perception
that the residents used the device several days each week.



6.10 Discussion
The purpose of this study was:

e to determine the feasibility of Memory Box in providing a high degree
of autonomy to people with mild, moderate or severe dementia.

e to alleviate rates of depression, anxiety, agitation and carer burden
when using Memory Box, with the assumption that this would improve
the overall quality of life in residents and caregivers during
the testing period.

In addition, the study looked at determining residents’ satisfaction levels when
using Memory Box routinely, establishing usability patterns and recognising the
level of support required from caregivers and family members to enhance the
overall Memory Box experience.

Among the limitations of the research, the most notable was the small sample
size and large health-related attrition, resulting in a 31% drop-out (five out of
sixteen participants), leaving just eleven to complete the Memory Box and social
control interventions. In spite of a supplementary feasibility study involving all
participating residents and their family members, the small sample places limits
on the conclusions about the efficacy of Memory Box.

On analysis of pre and post Memory Box outcome variables, a decrease in the
levels of depression and anxiety during the intervention was detected. Post hoc
analyses revealed this to be true for participants with lower cognitive impairment.
Agitation levels, however, decreased only in residents with higher cognitive
impairment. This leads to the inference that Memory Box may have a positive
effect on symptoms of depression and anxiety in people with mild dementia, and
on symptoms of agitation in people with moderate to severe dementia. No
significant changes were detected in quality of life or in carer burden.

The positivity of outcomes was observed to be proportional to the degree of
usage of Memory Box, suggesting the existence of some minimum degree of
usage for any positive impact on residents’ well-being.

As these data were preliminary and the sample sizes very small, the results need
to be verified through further research. Comparison between intervention
outcomes and outcomes of a social control condition could not establish
significant statistical differences in mood, anxiety and agitation. This
underpowered analysis may point to Memory Box not achieving better outcomes
than social visitors. The technical support team worked to resolve a number of
technical problems encountered during the trial, which may have reduced
participants’ engagement with the devices and limited the efficacy of the
intervention in alleviating agitated or affective symptoms.

Residents with dementia found Memory Box to be enjoyable and pleasurable,
and engaged well with it during training sessions, thereby indicating high levels
of satisfaction with the experience. When Memory Boxes were placed in their
rooms for four weeks, the residents with dementia were reported to use them on
most days of the trial. Family members reported high levels of enjoyment and
caregivers observed moderately high levels. The ability to access favourite music
and photographs reportedly caused great delight in many residents. The content
of Memory Box was not found interesting by two of the eleven participants,
which may have resulted from the devices not being set up optimally for them.

These reports, however, were inconsistent with their family members’ positive
observations. One participant with mild dementia could already access media
through devices like the tablet. It will require further research to determine if this
sub-group of highly functioning residents with mild dementia would benefit from
the addition of content like games and favourite television shows.

Many family members of residents with dementia were optimistic about Memory
Box, expressing a desire to purchase the device if and when it became available.
Residents commented mostly on the functionality of Memory Box, while their
family members talked about its usability as well as its impact on the residents.
They described it as normalising, motivating, engaging, providing
companionship, and facilitating adjustment to the new environment. They
reported that access to media, especially photographs and music, triggered



pleasant memories and the ease of operating the system afforded the residents a
sense of control. After the Memory Box trial, some family members perceived
positive change in the residents’ well-being and motivation. This perception
could not be confirmed, as only data on cognitive impairment at baseline was
collected. Residents and caregivers deemed Memory Box to be beneficial to
residents who tended to stay in their rooms and may have been socially isolated.
Those who were active outdoors during the day were deemed to find it
less beneficial.

In addition to its primary aim of facilitating persons with dementia with easy
access to personalised media, Memory Box provided some unexpected fringe
benefits of a social nature. Participants felt that Memory Box enhanced their
engagement with family members by providing new conversation topics and
opportunities to reminisce. Several residents appeared to enjoy taking visitors
through the media on their devices. Caregivers found that Memory Box allowed
them to discuss personal histories and relationships with residents and become
more familiar with them as individual people.

Owing to diverse levels of cognitive function in the group, the ease of operating
Memory Box varied substantially among individual members. The researchers
found that correctly matching interfaces to the individual cognitive capacities of
residents enhanced usability. While data recorded on Memory Boxes indicated
high usage, it was difficult to differentiate the number of daily media selections
made by the residents themselves and those made by their families or caregivers.
Further research is required in identifying residents’ capacity for autonomous use
of Memory Box and facilitating regular use by those who require some level
of assistance.



Chapter Seven Conclusions
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Chapter Overview

Chapter 7 reflects on the research and examines how effectively the design
outcome has addressed its aims, based on the problem areas. It discusses the
knowledge gaps identified during the research and how the outcome contributes
to knowledge; the outcome is a multimedia system consisting of a dedicated
physical dimension, and specially-considered information architecture that is
personalised for use by individuals with dementia. This has shown potential in:

e providing a high degree of autonomous use to individuals at any stage
of dementia

reducing depression and anxiety in individuals with mild dementia
reducing agitation in individuals with moderate or severe dementia
adapting to the different impairment levels of dementia

providing high levels of enjoyment to affected individuals, their family
members and caregivers

(Davison et al. 2015)

Finally, the chapter presents the limitations of the research and future direction.

The research used a mixed methods approach, in particular exploratory sequential mixed methods

through studio-based, social and clinical research.



7.1 The Research Aim and Question

The thesis began by discussing problem areas that provided purpose for this
research (Chapter 1, page 3). The rapid increase in the rate of global ageing
implies generally longer and healthier lifespans. However, as people get older
they become more prone to chronic and degenerative diseases. One such ailment
is dementia, the incidence of which is expected to rise from 35.6 million people
in 2010 to 115.4 million in 2050 (Prince et al. 2013; World Population Ageing 2013).
Dementia describes a collection of medical conditions caused by the loss of
neurons in the brain (Prince). The most common symptoms are behavioural (such
as aggression), psychological (such as hallucinations), and a decline in the ability
to remember new information (Alzheimer’s Association 2014; Finkel et al. 1996). As the
symptoms exacerbate, family members find it increasingly difficult to handle and
communicate with affected individuals (O’Connor et al. 1990). This often leads to
their placement in aged-care facilities where professional help is available (Schultz
and Williamson 1991). However, due to shortfalls in staffing levels, caregivers have
busy schedules and are unable to provide residents with as much one-on-one
attention as they would like (Cohen-Mansfield 2001). Individuals with dementia
therefore spend much of their time in isolation (Alm et al. 2003). Medication is the
primary method of treating the symptoms of dementia, despite frequent reports of
the efficacy of placebo treatments (Ballard and O’Brien 1999). More than 40% of
people with dementia at aged-care facilities are being prescribed unnecessary
medication (Margallo-Lana et al. 2001), which leads to reduced well-being and quality
of life and may expedite cognitive decline (Ballard et al. 2001; McShane et al. 1997).
According to the Alzheimer’s Society (2006), all medications used for treating the
symptoms of dementia have adverse side effects, the prevention of which
encourages the use of non-medicinal interventions (Douglas et al. 2004).

Based on these problems the research aimed to propose and develop a response to
challenges posed by the common symptoms of dementia (Section 1.2.3, page 9)
found in residents at aged-care facilities, in particular:

o loss of self-reliance, which may lead to depression
boredom
isolation and/or loneliness
(Alm et al. 2003; Cohen-Mansfield 2000a)

O’Connor et al. (2009) reported that non-medicinal therapies, in particular those
tailored to participants’ backgrounds, interests and skills, were effective in
reducing some of the symptoms of dementia. Reminiscence therapy was most
effective when using photographs (Astell et al. 2008; Bohlemeijer et al. 2007; Cappeliez et
al. 2005; Cohen-Mansfield and Werner 1998; Dochterman and Bulechek 2003; Kuwahara et al. 2006;
Sarne-Fleischmann and Tractinsky 2008; Woods et al. 2005); personalised music was more
effective than randomly selected music (Clark et al. 1998; Gerdner 2000; Music and
Memory 2010; Sherratt et al. 2004; Thomas et al. 1997); video-taped simulated family
presence was far more effective in reducing agitation than audiotaped simulated
presence (Cohen-Mansfield and Werner 1997); a combination of therapies was more
effective than any one therapy by itself (Remington 2002); and one-on-one
interaction was more effective in reducing verbal agitation than personalised
music or simulated presence.

These encouraging reports led to the design outcome — a multimedia system
consisting of a dedicated physical dimension with specially considered
information architecture. Its purpose was to provide reminiscence, personalised
music, simulated presence and autonomous use to individuals at any stage of
dementia. Thus, the research question was:

How can a personalised multimedia system be designed to enhance the quality
of life of individuals with dementia and provide them with a high degree of
autonomous use, while adapting itself easily to the deteriorating stages of their
condition from mild to moderate to severe?

Figure 7.1 shows the problem areas and their association, resulting in the
design hypothesis.



global ageing

older people prone to
chronic and degenerative diseases

V

dementia

behavioural and psychological

the problem areas symptoms of dementia

V L%

aged-care facilities medication

caregivers with busy schedules adverse side effects

residents’ experience of
boredom, loneliness and loss of self-reliance

V V

providing autonomous use non-medicinal intervention

the design hypothesis \% Vv

a personalised multimedia system
for individuals with dementia
(mild, moderate, severe)

Figure 7.1 Framing the problems and identifying the design hypothesis
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7.2 The Knowledge Gaps

Based on the research question, the literature review (Chapter 3, page 26) aimed
to identify state-of-the-art media interventions that utilised personalised media,
provided a high degree of autonomy to individuals at any stage of dementia and
adapted to the deterioration in their level of impairment. Seven interventions
were reviewed, of which two were the most relevant; Project CIRCA and the
Interactive Reminiscence Aid demonstrated that touchscreen technology had
potential in providing a degree of autonomy to people with cognitive impairment
(Alm et al. 2001, 2003, 2004). This warranted its use in the multimedia system.

However, despite reports of the two interventions providing a degree of
autonomy to individuals with dementia, it was unclear to what impairment levels
of dementia (mild, moderate or severe), and what exact degree of autonomy the
interventions afforded. There was no suggestion of whether either of the
interventions could provide continuing autonomous use throughout the process of
deterioration in the degree of dementia from mild to moderate to severe. The
progressive and irreversible decline in the degree of dementia leads to
corresponding decline in the ability to perform even the most routine tasks.
Moreover, the interventions focused on their software component and not on the
design of dedicated hardware or associated features such as physical
adjustability. Further trials were therefore necessary to determine the degree of
autonomy at each level of dementia, and whether the autonomy could be
maintained across the exacerbation in impairment.

The next stage of research was a review of literature on physical and perceptual
impairments in people with dementia, and prototype testing at an aged-care
facility. These assisted in the collation of design parameters (Table 7.1), which
guided the development of the multimedia system (Chapter 5, page 64). The
system was tested on 11 residents with mild, moderate or severe dementia for a
period of four weeks each (Chapter 6, page 124).



’ touchscreen tablets ‘ age-related impairments H the literature review ‘

the usability tests

the physical dimension — needs

‘ ‘ the information architecture — needs

a large screen
touchscreen technology
dedicated hardware

personalised photo-videos (with supporting personalised music and a pan/zoom feature)
to maintain flow

representational icons

personalised music

pre-recorded family video-messages

to provide more options to users (for all media to have associated photographs and titles)

a freestanding physical dimension
for users to be seated while using such a system

sufficient auditory amplification
sufficient screen illumination
large visual detail

a non-obtrusive physical dimension
a self-charging system

individualised units

a compact physical dimension

an alternative to capacitive touchscreens
physical adjustability

corresponding tactile and digital selections
infra-red (or comparable) touchscreen technology

personalised movies

for symbols to have correlating text

for all selections to be positioned horizontally at the base of the screen
specially considered IA that vary in complexity

icons that are familiar

a Pause, Back or Stop button that is easily noticeable and recognised

Table 7.1 The design parameters
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7.3 The Multimedia System Intervention Results

The purpose of this study was to determine the feasibility of the system in
providing a high degree of autonomy to people with mild, moderate or severe
dementia, and to alleviate rates of depression, anxiety, agitation and carer burden
through the use of the multimedia system, with the assumption that this would
improve the overall quality of life in residents and caregivers during the testing
period. In addition, the study looked at determining residents’ satisfaction levels
when using the system routinely, establishing usability patterns and recognising
the level of support required from caregivers and family members to enhance the
overall system experience.

The results reported that all 11 participants who had mild, moderate or severe
dementia were able to use the system with a high degree of autonomy via its
adaptable interfaces (Tables 6.4, page 134 and 6.8, page 137). Moreover,
symptoms of depression on the Cornell Scale (Alexopoulos et al. 1988) decreased
significantly during the intervention; symptoms of anxiety on the Rating Anxiety
in Dementia scale (RAID) (Shankar et al. 1999) also decreased significantly. While
scores on the Cohen-Mansfield Agitation Inventory (CMAI) (Cohen-Mansfield et al.
1989) reported a fall in agitation, they were non-significant; quality of life on the
Quality of Life in Alzheimer’s Disease (QOL—AD) (Logsdon et al. 2002) rated by
participants, caregivers and family members, all increased slightly during the
intervention; and scores on the staff-rated Burden Interview (Sourial et al. 2001)
decreased during the intervention.



7.4 The Contribution to Research in the Field

This research resulted in the design of a multimedia system that demonstrated
potential in providing a high degree of autonomy and self-reliance to people with
dementia at aged-care facilities. It also led to the defining of a comprehensive set
of specifications that should be incorporated in the design of such a system for
optimum use by this cohort. These specifications apply to the system’s hardware
and information architecture and are summarised below:

The multimedia system should consist of hardware that is compact,
non-obtrusive and physically adjustable to cater for the 95th
percentile of elderly people when seated.

Large screens should be used to provide an enhanced experience
for this cohort, who are prone to age-related physical and
perceptual impairments.

Touchscreens with infra-red or comparable technology should be
used to address challenges related to tactile agnosia.

The system should include both tactile and digital buttons that
correspond with one another for more user options.

Tactile buttons should have a force—travel combination of
0.30-0.48 N and 0.2-3.9 mm respectively. This should cater to
able-bodied people as well as to people with arthritis and tremors.

The multimedia system should provide specially considered
information architectures that vary in complexity to cater to
individuals with mild, moderate or severe dementia.

Individuals with a high MMSE score should use an information
architecture with a top-down approach and a narrow and

deep hierarchy.

Individuals with a low MMSE score should use an information
architecture with a bottom-up approach and a broad and

shallow hierarchy.

Individuals with a medium MMSE score should first attempt to use
an information architecture with a top-down approach and a narrow
and deep hierarchy. If flow is not achieved, they should use an
information architecture with a bottom-up approach and a broad
and shallow hierarchy.

Matching the correct information architecture to an individual’s
impairment level is vital in order to achieve flow.

As individuals with dementia are prone to physical impairment, it
is important for all media selections and controls to be aligned
horizontally and close to the screen’s base to allow easy and
comfortable access.

Long-term memories are better preserved than short-term
memories (Astell et al. 2008; Rentz 1995). Therefore, using media icons
with past familiarity to users should enhance usability.



7.5 Limitations of the Research

While the results of tests on the usability of the multimedia system were
encouraging, there were a number of limitations during field tests that may have
affected their efficacy, necessitating future trials. Perhaps the most notable
limitation was the small sample size. Due to a high rate of health-related attrition,
the dropout rate of 31% resulted in only 11 of the initial 16 participants
completing the multimedia and social control interventions.

Data recorded on the multimedia systems reported high overall daily usage.
However, despite instructions to caregivers and family members to refrain from
making media selections, there was no way of confirming that the selections were
made solely by the participants themselves. Given the short testing period, only
one participant’s impairment level deteriorated during the tests, requiring a
change in information architecture from level 1 to level 2. While the change was
successful, and the participant was once again able to use the system
autonomously, there were not enough cases to determine whether the degree of
autonomy could be maintained as the level of impairment deteriorated from mild
to moderate to severe.

The multimedia system provided participants with physical and digital buttons
that corresponded with one another. Six participants used the physical buttons
while five used the digital ones. Further testing was necessary to determine
whether this cohort preferred one to the other. While reports of the system’s daily
usage were encouraging during field tests (Section 6.9.6, page 139), there was an
opportunity to consider the inclusion of sensors in the system that would detect
motion (such as aggression) or sound (such as agitation). This could be used to
draw a user’s attention to the system when the user was in near proximity but not
making media selections.

Finally, due to a number of technical difficulties encountered during the testing
period (such as fluctuations in power and periods where the computers froze or
did not cooperate), it is possible that participants’ level of engagement with the
system was reduced, limiting the efficacy of the intervention in alleviating
agitated or emotional symptoms.

7.6 Meeting the Research Aim

Overall, the results of the research suggest that the multimedia system provided
people with dementia with a degree of self-reliance and potential in alleviating
boredom and isolation at aged-care facilities, thus meeting the research aim. In
addition, there were anecdotal reports that caregivers learnt more about residents
during the intervention, and family members felt closer to their relatives and
more involved in their lives than prior to the intervention.

This innovative intervention represented a significant contribution to the research
field by demonstrating that with such a system, the current generation of people
with dementia could independently access their favourite media, attain a higher
degree of self-reliance, and restore their own sense of joy and contentment as
well as that of their family members and caregivers.

7.7 Future Direction

Dementia having a global prevalence provides an opportunity for the scope of
this study to be extended to larger group sizes, for longer periods and across
diverse regions of the world. This could confirm whether or not its findings are
valid and may assist individuals with dementia worldwide to lead an improved
quality of life. The many technical difficulties encountered during the field-tests
warrant a technical support team that is available to assist during future tests.

Due to technological limitations, the infrared touchscreen in the multimedia
system required a bezel and a large casing in which to house its LEDs (Section
4.8.2, page 55), glass panel and circuitry. This resulted in its bulky and relatively
heavy form factor (Figure 4.6, page 55). There is therefore the opportunity to
explore avenues in which its bezel and casing may be re-designed to achieve the
following, which should improve the system’s overall aesthetics:

A reduced screen depth

Rounded corners for enhanced safety

The inclusion of a CPU and speakers

A bezel that encases the tactile buttons and volume knob
A backlit assembly for the tactile buttons



Figure 7.2 displays the touchscreen used during the field-tests and a concept of
the desired infrared touchscreen with a re-designed bevel and casing (as in
Figure 5.55).

B:m

My
Photographs

profile

current desired

Figure 7.2 Current vs. desired infrared touchscreen (on its stand)
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Finally, to expand on the potential of the multimedia system for wider impact and
to make better use of the research outcomes, further testing should be considered
into the system’s adaptability for use at home by the geriatric population with the
aim of maintaining independent living.



153



Bibliography



A

ABI Research 2011

Mobile Devices and Tablets
http://www.abiresearch.com/practice/Mobile_Devices_and_Tablets
Accessed July 04, 2014

Abras, C., Maloney-Krichmar, D. and Preece, J. 2004

User-Centered Design

In Bainbridge, W. Encyclopedia of Human-Computer Interaction. Thousand Oaks: Sage
Publications. (in press)

Age, The 2012
theage.com.au
Accessed February 05, 2012

AIHW (Australian Institute of Health and Welfare) 2007

Dementia in Australia

National data analysis and development, Australian Institute of Health and Welfare,
AIHW Cat No. AGE 53, Canberra, Australia

Alessi, C. A., Yoon, E. J., Schnelle, J. F., Al-Samarrai, N. R. and Cruise, P. A. 1999
A Randomized Trial of a Combined Physical Activity and Environmental Intervention in
Nursing Home Residents: Do Sleep and Agitation Improve?
Journal of the American Geriatrics Society, Pages 784-791

Alexopoulos, G. S., Abrams, R. C. and Young, R. C. 1988
Cornell Scale for Depression in Dementia
Biological Psychiatry, Pages 271-284

Alm, N., Dobinson, L., Massie, P. and Hewines, 1. 2001

Computers as cognitive assistants for elderly people

Proceedings of Human-Computer interaction — INTERACT’01. (Tokyo, July 2001)
Michitaka Hirose, Ed. Amsterdam: IOS Press, Pages 692—-693

Alm, N,, Astell, A., Gowans, G., Ellis, M., Dye, R. and Campbell, J. 2003
Designing an Interface Usable by People with Dementia
CUU '03 Proceedings of the 2003 conference on Universal usability, Pages 156-157

Alm, N,, Astell, A,, Ellis, M., Dye, R., Gowans, G. and Campbell, J. 2004
A cognitive prosthesis and communication support for people with dementia
Neuropsychological Rehabilitation, Pages 117-134

Alm, N,, Dye, R., Gowans, G., Campbell, J., Astell, A. and Ellis, M. 2003
Designing an interface usable by people with dementia

Proceedings of ACM International Conference on Universal Usability,
Vancouver, 10-11 November

Alm, N,, Dye, R., Gowans, G., Campbell, J., Astell, A. and Ellis, M. 2007
A Communication Support System for Older People with Dementia
http://ieeexplore.ieee.org/abstract/document/4198244/authors

Alm, N,, Riley, P. and Newell, A. 2009

An interactive tool to promote musical creativity in people with dementia
Computers in Human Behaviour. Volume 25, Issue 3, May 2009, Pages 599-608
https://doi.org/10.1016/j.chb.2008.08.014

Altman, D. G., Schulz, K. F., Moher, D., Egger, M. and Davidoff, F. 2001
The revised CONSORT statement for reporting randomised trials: explanation
and elaboration

Annals of Internal Medicine, Pages 663694

Alzheimer’s Association 2014

Alzheimer’s Disease Facts and Figures

Alzheimer’s & Dementia, The journal of the Alzheimer’s Association, Elsevier,
Volume 10, Issue 2, Pages e47-e92

Alzheimer’s Australia 2009
Keeping dementia front of mind: incidence and prevalence 2009-2050
Report by Access Economics Pty Limited.



Alzheimer’s Australia 2012

What is dementia?

Help sheet
https://www.dementia.org.au/sites/default/files/Help_Sheet__About_Dementia_1_fin.pdf
Accessed April 21, 2012

Alzheimer’s Disease International 2009
World Alzheimer’s Report
Executive Summary

Alzheimer’s Society 2006
Drugs used to relieve behavioural and psychological symptoms in dementia
Dementia Australia, Fact Sheet, Page 3

Apple 2018
https://www.apple.com/au/
Accessed January 10, 2018

Astell, A., Alm, N., Gowans, G., Ellis, M., Dye, R. and Campbell, J. 2004
Designing a Multimedia Conversation Aid for Reminiscence Therapy in Dementia
Care Environments

CHI, April 24-29, Vienna, Austria

Astell, A. J., Ellis, M. P., Alm, N., Dye, R., Campbell, J. and Gowans, G. 2004
Facilitating communication in dementia with multimedia technology
Brain and Language, Pages 80-81

Astell, A. J., Ellis, M., Alm, N., Dye, R., Gowans, G. and Campbell, J. 2005

Using hypermedia to support communication in Alzheimer’s disease: The CIRCA project
In D. Schmorrow (Ed), Foundations of Augmented Cognition, Pages 758—-767

ISBN: 0-8058-5806—7

Astell, A. J., Ellis, M. P. Alm,, N., Dye, R., Gowans, G. and Vaughn, P. 2006

“Living in the Moment”: Developing an interactive multimedia activity system for elderly
people with dementia

Proceedings of the International Workshop on Cognitive Prostheses and Assisted
Communication, Pages 16-20

Astell, A., Ellis, M. P., Bernardi, L., Alm, N., Dye, R., Gowans, G. and
Campbell, J. 2007

Developing technology to support the relationship between people with dementia
and caregivers

Proceedings of the 22nd Conference of Alzheimer’s Disease International,
Berlin, Germany

Astell, A. J., Alm, N., Gowans, G., Ellis, M. P., Dye, R. and Campbell, J. 2008
CIRCA: A communication prosthesis for dementia

A. Mihailidas, L. Normie, H. Kautz and J. Boger (Eds). Technology and Aging
IOS Press

Astell, A. J., Alm, N., Gowans, G., Ellis, M. P., Vaughan, P., Dye, R. and Campbell, J.
2009

Working with people with dementia to develop technology: The CIRCA and Living in the
Moment projects

Journal of Dementia Care, Volume 17, Number 1, Pages 36-39

Astell, A., J., Ellis, M. P., Bernardi, L., Alm, N., Dye, R., Gowans, G. and
Campbell, J. 2010

Using a touch screen computer to support relationships between people with dementia
and caregivers

Interacting with Computers, Pages 267-275

Astell, A., J., Ellis, M. P., Bernardi, L., Alm, N., Dye, R. and Gowans, G. 2010
Stimulating people with dementia to reminisce using personal and generic photographs.
International Journal of Computers in Healthcare

Print ISSN: 1755-3199 Online ISSN: 1755-3202
https://www.inderscienceonline.com/doi/abs/10.1504/1JCIH.2010.037461


javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;

Ayalon, L., Gum, A. M., Feliciano, L. and Arean, P. A. 2006
Effectiveness of nonpharmacological interventions for the management of
neuropsychiatric symptoms in patients with dementia

Archives of Internal Medicine, Pages 2182-2188

B

Bickman. L., Small, B, J., Wahlin, A. and Larsson, M. 2000

Cognitive Functioning in Very Old Age

In: Craik, F.I.LM., Salthouse, T. A. (eds) The Handbook of Aging and Cognition
Lawrence Erlbaum Associates, Mahwah, New Jersey, USA

Baillon, S., Van Diepen, E., Prettyman, R., Redman, J., Rooke, N. and
Campbell, R. 2004

A comparison of the effects of Snoezelen and reminiscence therapy on the agitated
behaviour of patients with dementia

International Journal of Geriatric Psychiatry, Pages 1047-1052

Baines, S., Saxby, P. and Ehlert, K. 1987

Reality orientation and reminiscence therapy. A controlled cross-over study of elderly
confused people

Br J Psychiatry. Volume 151, Pages 222-231

Baird, A. and Samson, S. 2009

Memory for Music in Alzheimer’s Disease: Unforgettable?
Neuropsychology Review, Volume 19, Pages 85-101

DOI 10.1007/s11065-009-9085-2

Baker, R. 2003
Effects of multi—sensory stimulation for people with dementia
Journal of Advanced Nursing, Pages 465477

Baldwin, R. 2008

Mood disorders: Depressive disorders

In R. Jacoby, C. Oppenheimer, T. Dening and A. Thomas (Eds.), Oxford Textbook of Old
Age Psychiatry

Oxford: Oxford University Press, Pages 529-556

Ballard, C., McKeith, L., Harrison, R., O'Brien, J., Thompson, P., Lowery, K., Perry,
R. and Ince, P. 1997

Dementia with Lewy Bodies and Alzheimer's Disease

International Psychogeriatrics, Pages 381-388

Ballard, C., McKeith, L., Burn, D., Harrison, R., O'Brien, J., Lowery, K., Campbell,
M., Perry, R. and Ince, P. 1997

The UPDRS scale as a means of identifying extrapyramidal signs in patients suffering
from dementia with Lewy bodies

Acta Neurologica Scandinavica, Pages 366—371

Ballard, C. G. and O’Brien, J. T. 1999

Pharmacological treatment of behavioural and psychological signs in Alzheimer’s
disease: how good is the evidence for current pharmacological treatments?

BMJ, Pages 138-139

Ballard, C. G., O’Brien, J. and James, 1. 2001
Dementia: Management of Behavioural and Psychological Symptoms
Oxford: Oxford University Press

Ballard, C. G., O’Brien, J. T., Reichelt, K. and Perry, E. K. 2002

Aromatherapy as a safe and effective treatment for the management of agitation in severe
dementia: the results of a double-blind, placebo-controlled trial with Melissa

Journal of Clinical Psychiatry, Pages 553-558

Banerijee, S. 2008
The use of anti-psychotic medication for people with dementia: Time for Action
Minister of State for Care Services, Department of Health, London, United Kingdom


https://www.ncbi.nlm.nih.gov/pubmed/?term=Baines%20S%5BAuthor%5D&cauthor=true&cauthor_uid=3318991
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saxby%20P%5BAuthor%5D&cauthor=true&cauthor_uid=3318991
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ehlert%20K%5BAuthor%5D&cauthor=true&cauthor_uid=3318991
https://www.ncbi.nlm.nih.gov/pubmed/3318991
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Clive%20Ballard&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Ian%20McKeith&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Richard%20Harrison&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=John%20O%27Brien&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Peter%20Thompson&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Kath%20Lowery&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Robert%20Perry&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Paul%20Ince&eventCode=SE-AU

Banerjee, S. and Hellier, J. 2011

Sertraline or mirtazapine for depression in dementia: A randomised, multicentre,
double-blind, placebo—controlled trial

The Lancet, Pages 403-11

Banerji, A. and Ghosh, A. M. 2010
Multimedia Technologies
Tata McGraw Hill

Baptistcare 2015
https://baptistcare.org.au/

Accessed June 6, 2015

Bar, M. 2003

A Cortical Mechanism for Triggering Top-Down Facilitation in Visual Object Recognition

Journal of Cognitive Neuroscience, Pages 600—-609

Barrett, G. and Omote, R. 2010

Projected—Capacitive Touch Technology

Frontline Technology. Copyright Amendment (Digital Agenda) Act 2000

(Cth) sch 1 [98] http://www.austlii.edu.au/au/legis/cth/consol_act/caaa2000294/sch1.html
Accessed November 24, 2013

BBC 2013
http://www.bbc.co.uk/news/health-25263341
Accessed August 31, 2014

Beck, C. K. 2002

Effects of behavioral interventions on disruptive behavior and affect in demented nursing
home residents

Nursing Research, Pages 219-228

Bengston, V. L. and Lowenstein, A. 2003
Global ageing and challenges to families
DeGruyter, New York, USA

Bernard, M., Liao, C. and Mills, M. 2001

Determining the best online font for older adults
http://usabilitynews.org/determining-the-best-online-font-for-older-adults/
Accessed April 13, 2012

Bhalla, M. R. and Bhalla, A. V. 2010

Comparative Study of Various Touchscreen Technologies.
International Journal of Computer Applications (0975 — 8887),
Volume 6, Number 8

Bharani, N. and Snowden, M. 2005

Evidence—based interventions for nursing home residents with dementia—related
behavioral symptoms

Psychiatric Clinics of North America, Pages 985-1005

Blumberg, B., Copper, D. R. and Schindler, P. S. 2005

Business Research Methods

In: Jesson, J. K., Metheson, L. and Lacey, F. M. 2011

Doing Your Literature Review: Traditional and Systematic Techniques
SAGE Publications 2011

Beadker, S. and Buur, J. 2002

The design collaboratorium: a place for usability design

ACM Transactions on Computer-Human Interaction (TOCHI), Pages 152—-169
https://dl.acm.org/citation.cfm?id=513670

Bohlmeijer, E., Roemer, M., Cuijpers, P. and Smit, F. 2007
The effects of reminiscence on psychological well-being in older adults: a meta-analysis
Aging and Mental Health, Pages 291-300

Boissy, P., Choquette, S., Hamel, M. and Noury, N. 2007

User-Based Motion Sensing and Fuzzy Logic for Automated Fall Detection in
Older Adults

Telemedicine and e-Health, Pages 683-694



Bonollo, E. 1993

Designing courses in Industrial Design with Particular Reference to the Role of
Undergraduate Projects

Ph.D Thesis. University of Melbourne, Australia

Bonollo, E. and Lewis, W.P. 1996

The industrial Design Profession and Model of the Design Process, Design
and Education

Volume 6, Number 2, Griffith University, Queensland, Australia, Pages 3—19

Boyle, P. and Wilson, R. 2010

Risk factors for Alzheimer’s disease

In: Ames D, Burns A. and O’Brien J (eds). Dementia (4th Edition).
London: Hodder Arnold, Pages 398—404

Brodaty, H., Green, A. and Koschera, A. 2003

Meta—analysis of psychosocial interventions for caregivers of people with dementia
Journal of the American Geriatrics

Society, Pages 657-664

Brooker, D., Foster, N., Banner, A., Payne, M. and Jackson, L. 1998

The efficacy of Dementia Care Mapping as an audit tool: Report of a 3-year British
NHS evaluation

Aging & Mental Health, Pages 60-70

Bryman, A. 2016
Social Research Methods
Oxford University Press, United Kingdom

Burgener, S. C., Jirovec, M., Murrell, L. and Barton, D. 1992

Caregiver and environmental variables related to difficult behaviors in institutionalized,
demented elderly persons

Journal of Gerontology, Pages 242—-249

Burgio, L., Scilley, K., Hardin, J. M., Hsu, C. and Yancey, J. 1996
Environmental “white noise”: an intervention for verbally agitated nursing
home residents

Journal of Gerontology, Pages 364—373

Burgio, L. D. and Fisher, S. E. 2000

Application of Psychosocial Interventions for Treating Behavioral and Psychological
Symptoms of Dementia

International Psychogeriatrics, Pages 351-358
https://www.cambridge.org/core/journals/international -
psychogeriatrics/article/application-of-psychosocial-interventions-for-treating-behavioral-
and-psychological-symptoms-of-dementia/2F18529F300A3CB8587A60552BAB1E9F

Burgio, L. D., Stevens, A., Burgio, K. L., Roth, D. L., Paul, P. and Gerstle, J. 2002
Teaching and maintaining behavior management skills in the nursing home
Gerontologist, Pages 487—496

Burns, E. E., Blamey, C., Ersser, S. J., Barnetson, L. and Llyod, A. J. 2000

An Investigation into the Use of Aromatherapy in Intrapartum Midwifery Practice
The Journal of Alternative and Complementary Medicine, Volume 6, Number 2, 2000,
Mary Ann Liebert, Inc, Pages 141-147

Burns, A., Byrne, J., Ballard, C. and Holmes, C., 2002
Sensory stimulation in dementia — An effective option for managing behavioural problems
Volume BMJ. 2002 Dec 7, Issue 325(7376), Pages 1312-1313

C

Cahill, S., Begley, E. and Hagen, 1. 2008

Health technologies for people with early dementia: The ENABLE Project

In E. Moniz—Cook and J. Manthorpe, (Eds), Psychosocial interventions in Early
Dementia: Evidence—Based Practice. Jessica Kingsley, London, United Kingdom


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1124787/

Camberg, L. 1999

Evaluation of simulated presence: a personalized approach to enhance well-being in
persons with Alzheimer’s disease

Journal of the American Geriatrics Society, Pages 446-452

Camp, C. J., Bird, M. J. and Cherry, K. E. 2000

Retrieval strategies as a rehabilitation aid for cognitive loss in pathological aging
In R. D. Hill, L. Biackman and A. S. Neely (Eds.), Cognitive rehabilitation in old age
New York, NY: Oxford University Press, Pages 224-248

Cappeliez, P., O’Rourke, N. and Chadhury, H. 2005
Functions in reminiscence and mental health in later life
Ageing and Mental Health, 9, Pages 295-301

Chamberlain, E., Evans, N., Neighbour, K. and Hughes, J. 2001
Equipment: is it the answer?

An audit of equipment provision. British Journal of Occupational Therapy,
Pages 595-600

Chaudhury, H. 2003
Quality of life and place—therapy
Journal of Housing for the Elderly, Pages 85-103

Chou, K., Lu, R. and Mao, W. 2002

Factors relevant to patient assaultive behavior and assault in acute inpatient psychiatric

units in Taiwan
Archives of Psychiatric Nursing, Pages 187-195
http://www.psychiatricnursing.org/article/S0883-9417(02)00005-5/abstract

Chung, J. C. C. 2004

Activity Participation and Well-Being of People with Dementia in Long-Term—
Care Settings

OTJR: Occupation, Participation and Health, Pages 22-31

Clark, M. E,, Lipe, A. W. and Bilbrey, M. 1998
Use of music to decrease aggressive behaviors in people with dementia
Journal of Gerontological Nursing, Pages 10-17

Cohen, J. 1988
Statistical Power Analysis for the Behavioral Sciences (2nd edition)
Hillsdale, NJ: Lawrence Earlbaum

Cohen, G. D. 2000
Two new intergenerational interventions for Alzheimer’s disease patients and families
American Journal of Alzheimer’s Disease, Pages 137—142

Cohen—Mansfield, J. 1986

Agitated behaviours in the elderly II: preliminary results in the
Cognitively deteriorated

Journal of the American Geriatrics Society, Pages 722-727

Cohen-Mansfield, J. 1995

Assessment of disruptive behavior/agitation in the elderly: Function, methods,
and difficulties

Journal of Geriatric Psychiatry and Neurology, Pages 52—-60

Cohen-Mansfield, J. 1995
Stress in Nursing Home Staff: A Review and a Theoretical Model
Journal of Applied Gerontology, Pages 444—466

Cohen—-Mansfield, J. 1996
Behavioral and mood evaluations: assessment of agitation
International Psychogeriatrics, Pages 233-245

Cohen-Mansfield, J. 2000a
Theoretical Frameworks for Behavioral Problems in Dementia
Alzheimer’s Care Today: Understanding Behavioral Symptoms, Pages 8-21



Cohen-Mansfield, J. 2000b

Nonpharmacological Management of Behavioral Problems in Persons with Dementia:
The TREA Model

Alzheimer’s Care Today: Understanding Behavioral Symptoms, Pages 22—-34
https://journals.lww.com/actjournalonline/Citation/2000/01040/Nonpharmacological_Man
agement_of_Behavioral.6.aspx

Cohen-Mansfield, J. 2000c
Heterogeneity in Dementia: Challenges and Opportunities
Alzheimer’s Disease & Associated Disorders, Pages 60—63

Cohen-Mansfield, J. 2000d

Use of Patient Characteristics to Determine Nonpharmacologic Interventions for
Behavioral and Psychological Symptoms of Dementia

International Psychogeriatrics, Pages 373-380

Cohen—Mansfield, J. 2001

Nonpharmacologic interventions for inappropriate behaviors in dementia:
a review, summary and critique

American Journal of Geriatric Psychiatry, Pages 361-381

Cohen—Mansfield, J., Marx, M. S. and Rosenthal, A. S. 1989
A description of agitation in a nursing home
Journal of Gerontology: Medical Sciences, Pages 77-84

Cohen—-Mansfield, J. and Werner, P. 1997
Management of verbally disruptive behaviours in nursing home residents
Journal of Gerontology, Pages 369-377

Cohen—Mansfield, J. and Werner, P. 1998
The effects of an enhanced environment on nursing home residents who pace
Gerontologist, Pages 199-208

Copyright Amendment Act 2000
https://www .legislation.gov.au/Details/C2004C01235
Accessed March 06, 2012

Cowan, D. and Turner-Smith, A. 1999.

The role of assistive technology in alternative models of care for older people
In Royal Commission on Long Term Care, Research Volume 2, Appendix D,
Stationery Office, London, United Kingdom, Pages 325-346

Craft, B. and Cairns, P. 2009

Sketching sketching: outlines of a collaborative design method

Proceedings f the 23rd British HCI Group Annual Conference on People and Computers:
Celebrating People and Technology, Cambridge, United Kingdom, 01-05 September
https://dl.acm.org/citation.cfm?id=1671019

Creighton, A. S., van der Ploeg, E. S. and O’Connor, D. W. 2013.

A literature review of spaced-retrieval interventions: a direct memory intervention for
people with dementia

International Psychogeriatrics, Pages 1473-1763

Creswell, J. W. 2013

Steps in Conducting a Scholarly Mixed Methods Study

DBER Speaker Series: Discipline-Based Education Research Group

University of Nebraska — Lincoln
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?referer=https://scholar.google.com/&
httpsredir=1&article=1047&context=dberspeakers

Csikszentmihalyi, M. 1996

The Creative Personality

Psychology Today
http://www.cre8ng.com/wp-content/uploads/2011/05/Mihaly-Csikszentmihalyi-10-
variables.pdf



Cushman, W. H. and Resenburg, D. J. 1991
Human factors in product design
Advances in human factors/ergonomics, 1991 - Elsevier

Czaja, S. J. and Barr, R. A. 1989
Technology and the everyday life of older adults
Annals of the American Academy of Political and Social Science, Pages 127-137

D

Davison, T. E., McCabe, M. P., Mellor, D., Ski, C., George, K. and Moore, K. 2007
The prevalence and recognition of major depression among aged care residents with and
without cognitive impairment

Aging and Mental Health, Pages 8288

Davison, T. E., McCabe, M. P., Knight, T. and Mellor, D. 2012
Biopsychosocial factors related to depression in aged care residents
Journal of Affective Disorders, Pages 290-296

Davison, T. E., Snowdon, J., Castle, N., McCabe, M. P., Mellor, D., Karantzas, G.
and Allan, J. 2012

An evaluation of a national program to implement the Cornell Scale for Depression in
Dementia into routine practice in aged care facilities

International Psychogeriatrics, Pages 631-641

Davison, T. E., O’Connor, D. W., Nayer, K. S, Coxon, S. C., de Bono, A.

and Jeon, Y. 2015

Pilot evaluation of the effectiveness and feasibility of a personalised multimedia device for
aged care residents with dementia

Final report to the Dementia Collaborative Research Centres

Melbourne: Monash University

Davison, T. E., Nayer, K., Coxon, S., de Bono, A., Eppingstall, B., Jeon, Y.,

van der Ploeg, E. S. and O'Connor, D. 2016

A personalised multimedia device to treat agitated behaviour and improve mood in people
with dementia: A pilot study

Journal of Geriatric Nursing. Elsevier, Volume 37, Issue 1, Pages 25-29

De Deyn, P. P, Katz, 1. R,, Brodaty, H., Lyons, B., Greenspan, A. and Burns, A. 2005
Management of agitation, aggression and psychosis associated with dementia: a pooled
analysis including three randomized, placebo—controlled double—blind trials in nursing
home residents treated with risperidone

Clinical Neurology and Neurosurgery, Pages 497-508

Deimling, G. T. and Bass, D. M. 1986

Symptoms of Mental Impairment Among Elderly Adults and Their Effects on
Family Caregivers

Journal of Gerontology, Pages 778-784

De Renzi, E., Liotti, M. and Nichelli, P. 1987

Semantic Amnesia with Preservation of Autobiographic Memory. A Case Report.
Cortex, Pages 575-597
https://www.sciencedirect.com/science/article/pii/S0010945287800503

Devanand, D. P., Jacobs, D. M., Tang, M., Castillo-Castaneda, C. D., Sano, M.,
Marder, K., Bell, K., Bylsma, F. W., Brandt, J., Albert, M. and Stern, Y. 1997

The Course of Psychopathologic Features in Mild to Moderate Alzheimer Disease
Arch Gen Psychiatry, Pages 257-263. DOIi:10.1001/archpsyc.1997.01830150083012
https://jamanetwork.com/journals/jamapsychiatry/article-abstract/497776?redirect=true

Disabled World 2013

Dementia Facts and Information on Decline in Seniors Cognitive Function.
http://www.disabled—world.com/health/aging/dementia/

Accessed August 30, 2014


https://jamanetwork.com/searchresults?author=D.+P.+Devanand&q=D.+P.+Devanand
https://jamanetwork.com/searchresults?author=D.+P.+Devanand&q=D.+P.+Devanand
https://jamanetwork.com/searchresults?author=Ming-Xin+Tang&q=Ming-Xin+Tang
https://jamanetwork.com/searchresults?author=Caridad+Del+Castillo-Castaneda&q=Caridad+Del+Castillo-Castaneda
https://jamanetwork.com/searchresults?author=Mary+Sano&q=Mary+Sano
https://jamanetwork.com/searchresults?author=Mary+Sano&q=Mary+Sano
https://jamanetwork.com/searchresults?author=Karen+Marder&q=Karen+Marder
https://jamanetwork.com/searchresults?author=Karen+Marder&q=Karen+Marder
https://jamanetwork.com/searchresults?author=Frederick+W.+Bylsma&q=Frederick+W.+Bylsma
https://jamanetwork.com/searchresults?author=Frederick+W.+Bylsma&q=Frederick+W.+Bylsma
https://jamanetwork.com/searchresults?author=Marilyn+Albert&q=Marilyn+Albert
https://jamanetwork.com/searchresults?author=Yaakov+Stern&q=Yaakov+Stern
https://jamanetwork.com/searchresults?author=Yaakov+Stern&q=Yaakov+Stern
https://jamanetwork.com/searchresults?author=Yaakov+Stern&q=Yaakov+Stern
https://jamanetwork.com/searchresults?author=Yaakov+Stern&q=Yaakov+Stern

Dochterman, J. M. and Bulechek, G. M. 2003
Eds. Nursing Interventions Classification: Iowa Intervention Project
4% edition, St. Louis: Mosby

Department of Health and Ageing 2006
Keeping Dementia Front of Mind: Incidence and Prevalence 2009-2050
Report by Access Economics Pty Limited for Alzheimer’s Australia, 2009, Page 3

Draper, B., Snowdon, J., Meares, S., Turner, J., Gonski, P., McMinn, B., McIntosh,
H., Latham, L., Draper D. and Luscombe, G. 2000

Case-Controlled Study of Nursing Home Residents Referred for Treatment of Vocally
Disruptive Behavior

International Psychogeriatrics, Pages 333-344

Douglas S., James I. and Ballard C. 2004

Non-pharmacological interventions in dementia

Advances in psychiatric treatment. Journal of continuing professional development.
APT 2004, Pages 171-177

Dunn, J. C., Thiru—Chelvam, B. and Beck, C. H. M. 2002
Bathing: pleasure or pain?
Journal of Gerontological Nursing, Pages 6-13

E

Edelman, P., Bradley, R. F., Daniel, K. M. and Chang, C. H. 2005

A comparison of three methods of measuring dementia—specific quality of life:
Perspectives of residents, staff and observers

The Gerontologist, Pages 27-36

Emerson, E. 2001

Challenging Behaviour—Analysis and intervention in people with severe intellectual
disabilities

Second Edition. Institute for Health Research, Lancaster University

Cambridge University Press

F

Favilla, S. and Pedell, S. 2014
Touch Screen Collaborative Music: Designing NIME for Older People with Dementia
Proceedings of the International Conference on New Interfaces for Musical Expression

Feil, N. W. 1967
Group Therapy in a Home for the Aged
The Gerontologist, Pages 192—-195

Finkel, S. I., Costa e Silva, J., Cohen, G., Miller, S. and Sartorius, N. 1996
Behavioural and Psychological Signs and Symptoms of Dementia: A Consensus Statement
on Current Knowledge and Implications for Research and Treatment

International Psychogeriatrics / Volume 8 / Supplement S3 / May 1997, Pages 497-500

Finkel, S. I. 1998
Behavioral and Psychological Symptoms of Dementia
International Psychogeriatric Association (IPA), Page 8

Folstein, M. F., Folstein, S. E. and McHugh, P.R. 1975

“Mini—Mental State”: A practical method for grading the cognitive state of patients for
the clinician

Journal of Psychiatric Research, Pages 189-98

Forbes, D. A. 1998

Strategies for managing behavioural symptomatology associated with dementia of the
Alzheimer type: a systematic overview

Canadian Journal of Nursing Research, Pages 67-86

G

Garland, K., Beer, E., Eppingstall, B. and O’Connor, D. W. 2007

A comparison of two treatments of agitated behavior in nursing home residents with
dementia: simulated presence and preferred music

American Journal of Geriatric Psychiatry, Pages 514-521


https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Brian%20Draper&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=John%20Snowdon&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Susanne%20Meares&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Jane%20Turner&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Peter%20Gonski&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Bryan%20McMinn&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Helen%20McIntosh&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Linda%20Latham&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Deborah%20Draper&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Georgina%20Luscombe&eventCode=SE-AU

Gates, G.A. and Mills, J.H. 2005
Presbycusis
The Lancet, Pages 1111-1120

Gee, J. P. 2005

Learning by Design: Good Video Games as Learning Machines
SAGE Journals: E-Learning and Digital Media
http://journals.sagepub.com/doi/abs/10.2304/elea.2005.2.1.5

Gerdner, L. A. 2000

Effects of individualized versus classical “relaxation” music on the frequency of agitation
in elderly persons with Alzheimer’s disease and related disorders

International Psychogeriatrics, Pages 49—65

Gitlin, L. N., Luborsky, M. R. and Schemm, R. L. 1998
Emerging concerns of older stroke patients about assistive devices
The Gerontologist, Pages 169-180

Goldwasser, A. N., Auerbach, S. M. and Harkins, S. W. 1987

Cognitive, affective and behavioral effects of reminiscence group therapy on
demented elderly

International Journal of Aging and Human Development, Pages 209-222

Gormley, N., Lyons, D. and Howard, R. 2001
Behavioural management of aggression in dementia: a randomized controlled trial
Age and Ageing, Pages 141-145

Goudie F. and Stokes, G. 1989
Understanding confusion

Nursing Times, Pages 35-37
http://europepmc.org/abstract/med/2587307

Graham, J. E., Rockwood, K., Beattie, L. B., Eastwood, R., Gauthier, S., Tuokko, H.
and McDowell, 1. 1997

Prevalence and severity of cognitive impairment with and without dementia in an

elderly population

The Lancet, Pages 1793-1796

Green, L. N. and Bonollo, E. 2004
The Importance of Design Methods to Student Industrial Designers
Global J. of Engineering. Education, Volume 8, Number 2. © 2004 UICEE. Australia

Greenstein, J. S. and Arnault, L. Y. 1988

Input devices

In: Handbook of Human—Computer Interaction, M. Helander (ed.), Amsterdam: North
Holland, Pages 495-519

Greve, M. and O’Connor, D. 2005

A survey of Australian and New Zealand old age psychiatrists’ preferred medications to
treat behavioral and psychological symptoms of dementia

International Psychogeriatrics, Pages 165-178

Groene, R. W. 1993

Effectiveness of music therapy 1:1 intervention with individuals having senile dementia of
the Alzheimer’s type

Journal of Music Therapy, Pages 138-157

H

Hall, G. R. and Buckwalter, K. C. 1987

Progressively lowered stress threshold: a conceptual model for care of adults with
Alzheimer’s disease

Archives of Psychiatric Nursing, Pages 399—406


https://www.sciencedirect.com/science/article/pii/S0140673697010076#!
https://www.sciencedirect.com/science/article/pii/S0140673697010076#!
https://www.sciencedirect.com/science/article/pii/S0140673697010076#!
https://www.sciencedirect.com/science/article/pii/S0140673697010076#!
https://www.sciencedirect.com/science/article/pii/S0140673697010076#!
https://www.sciencedirect.com/science/article/pii/S0140673697010076#!
https://www.sciencedirect.com/science/article/pii/S0140673697010076#!
https://www.sciencedirect.com/science/article/pii/S0140673697010076#!

Haffmans, J. P. M., Sival, R. C., Lucius, S. A. P., Cats, Q. and van Gelder, L. 2001
Bright Light Therapy and Melatonin in Motor Restless Behaviour in Dementia: A
Placebo-Controlled Study

International Journal of Geriatric Psychiatry, Pages 106-110
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.571.4264&rep=rep1&type=pdf

Hanington, B. and Martin, B. 2012

Universal Methods of Design: 100 Ways to Research Complex Problems, Develop
Innovative Ideas, and Design Effective Solutions

Rockport Publishers

Hartke, R. J., Prohaska, T. R. and Furner, S. E. 1998
Older adults and assistive devices
Journal of Ageing and Health, Pages 99-116

Hawthorn, D. 2007

Interface design and engagement with older people

Behaviour & Information Technology, Volume 26, 2007 — Issue 4: Designing Computer
Systems for and with Older Users

Hertzum, M. and Hornbazk, K. 2010

How Age Affects Pointing with Mouse and Touchpad: A Comparison of Young, Adult, and
Elderly Users

International Journal of Human—Computer Interaction, Pages 703-734

Haupt, M. and Kurz, A. 1993
Predictors of nursing home placement in patients with Alzheimer’s disease
International Journal of Geriatric Psychiatry, Pages 741-746

Herrmann, N. and Lanctot, K. L. 2007

Pharmacological management of neuropsychiatric symptoms of
Alzheimer’s disease

Canadian Journal of Psychiatry, Pages 630-646

Hitch, S. 1994

Cognitive therapy as a tool for caring for the elderly confused person

Journal of Clinical Nursing: The International Voice of Nursing Research, Theory and
Practice, Pages 49-55

Holmes, C., Hopkins, V., Hensford, C., MacLaughlin, V.,
Wilkinson, D. and Rosenvinge, H. 2002

Lavender oil as a treatment for agitated behaviour in severe dementia:
a placebo-controlled study

International Journal of Geriatric Psychiatry, Pages 305-308

Holmes, C. and Ballard, C. 2004
Aromatherapy in dementia
Advances in Psychiatric Treatment, Pages 296-300

Holzinger, A., Searle, G. and Nischelwitzer, A. 2007

Aspects of Improving Mobile Applications for the Elderly

Institute for Medical Informatics, Statistics and Documentation (IMI),

C. Stephanidis (Ed.): Universal Access in HCI, Part I, HCII 2007, LNCS 4554, ©
Springer—Verlag Berlin Heidelberg, Pages 923-932

Hopper, T. and Bayles, K. A. 2001
Management of neurogenic communication disorders associated with dementia

Hopper, T., Mahendra, N., Kim, E., Azuma, T., Bayles, K. A., Cleary, S. J. and
Tomoeda, C. K. 2001

Evidence-Based Practice Recommendations for Working with Individuals with Dementia:
Spaced-Retrieval Training

ANCDS Bulletin Board, Volume 13, Number 4

Hughes, C. P., Berg, L., Danziger, W. L., Coben, L. A. and Martin, R. L. 1982
A new clinical scale for the staging of dementia
British Journal of Psychiatry, Pages 566—572


https://www.tandfonline.com/author/Hertzum%2C+Morten
https://www.tandfonline.com/author/Hertzum%2C+Morten
https://www.tandfonline.com/toc/hihc20/current

Hulley, S. B., Cummings, S. R., Browner, W. S., Grady, D. G. and
Newman, T. B. 2013

Designing Clinical Research

Fourth Edition. Lippincott Williams & Wilkins, Philadelphia, USA

I

IPA (International Psychogeriatric Association) 2012
Behavioral and Psychological Symptoms of Dementia
Specialists Guide, ISBN 978-0-9829509-0-6

J

James, P. and McCullough, Jr. 2003

Treatment for chronic depression: Cognitive behavioral analysis system of
psychotherapy (CBASP)

Journal of Psychotherapy Integration, Pages 241-263

Jankowitz, A. D. and Jesson, J. K. 2011
Doing Your Literature Review: Traditional and Systematic Techniques
SAGE Publications 2011, London, United Kingdom

Jessen, F., Wiese, B., Bickel, H., Eifflainder-Gorfer, S., Fuchs, A., Kaduszkiewicz, H.,
Kohler, M., Luck, T., Mosch, E., Pentzek, M., Riedel-Heller, S. G., Wagner, M.,
Weyerer, S., Maier, W. and van den Bussche, H. 2011

Prediction of Dementia in Primary Care Patients

PLOS

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0016852

Germany

Jesson, J. K., Metheson, L. and Lacey, F. M. 2011
Doing Your Literature Review: Traditional and Systematic Techniques
SAGE Publications 2011

Jeste, D. V. 2008
Update on use of antipsychotic drugs in elderly people with dementia
ACNP White Paper. Neuropsychopharmacology, Pages 957-970

Jick, H., Zornberg, G. L., Jick, S. S., Seshadri, S. and Drachman, D. A. 2000
Statins and the risk of dementia
The Lancet, Pages 1627-1631

Jin, Z. X., Plocher, T. and Kiff, L. 2007

Touch Screen User Interfaces for Older Adults: Button Size and Spacing

C. Stephanidis (Ed.): Universal Access in HCI, Part I, HCII 2007, LNCS 4554, 2007 ©
Springer-Verlag Berlin Heidelberg 2007, Pages 933-941

Jonsson, R. and Rosenhall, U. 1998

Hearing in advanced age. A study of presbycusis in 85—, 88—
and 90-year-old people

Audiology, Pages 207-218

Jonsson, I.M., Nass, C. and Lee, K.M. 2004

Mixing personal computer and handheld interfaces and devices: effects on perceptions
and attitudes

International Journal of Human-Computer Studies, Pages 71-83

Jorm, A. F., Korten, A. E. and Henderson, A. S. 1987
The prevalence of Dementia: A Quantitative Integration of the Literature
Acta Psychiatrica Scandinavica, col. 76, Nov, Pages 465—479

K

Killick, J. and Allan, K. 1999
The arts in dementia care: tapping a rich resource
Journal of Dementia Care, Pages 35-38


https://www.sciencedirect.com/science/article/pii/S014067360003155X#!
https://www.sciencedirect.com/science/article/pii/S014067360003155X#!
https://www.sciencedirect.com/science/article/pii/S014067360003155X#!
https://www.sciencedirect.com/science/article/pii/S014067360003155X#!
https://www.sciencedirect.com/science/article/pii/S014067360003155X#!

King, A. C., Oman, R. F., Brassington, G. S., Bliwise, D. L. and Haskell, W. L. 1997

Moderate-Intensity Exercise and Self-Rated Quality of Sleep in Older Adults: A
Randomized Controlled Trial

JAMA, Pages 32-37. DOI:10.1001/jama.1997.03540250040029
https://jamanetwork.com/journals/jama/article-abstract/412611?redirect=true

Kipling, T., Bailey, M. and Charlesworth, G. 1999

The Feasibility of A Cognitive Behavioural Therapy Group For Men With Mild/Moderate

Cognitive Impairment
Behavioural and Cognitive Psychotherapy, Pages 189-193

Kolanowski, A. M., Litaker, M. and Buettner, L. 2005
Efficacy of theory—based activities for behavioral symptoms of dementia
Nursing Research, Pages 219228

Koskinen, E. 2008

Optimizing Tactile Feedback for Virtual Buttons in Mobile Devices

Helsinki University of Technology, Faculty of Electronics, Communications
and Automation

Kothiyal, K. and Tettey, S. 2000
Anthropometric data of elderly people in Australia
Applied Ergonomics, Pages 329-332

Kramer, B. J. 2000

Husbands Caring for Wives with Dementia: A Longitudinal Study of Continuity
and Change

Health & Social Work, Pages 97-107

Kraemer, S. 2000
The fragile male
BMJ: British Medical Journal, Pages 1609-1612

Krug, E. G. 2002
World Report on Violence and Health
World Health Organisation, Geneva, Switzerland

Kuwahara, N., Abe, S., Yasuda, K. and Kuwabara, K. 2006

Networked reminiscence therapy for individuals with dementia by using photo and
video sharing

Assets '06: Proceedings of the 8th international ACM SIGACCESS conference on
Computers and accessibility, Pages 125-132. ACM Press, New York, NY, USA

L

Lambrechts, S. 2018

Top tablets compared: which is best for you?

Best tablet 2018: The 10 top tabs in Australia ranked
https://www.techradar.com/news/mobile-computing/tablets/10-best-tablet-pcs-in-the-
world-today-1102089

Accessed March 10, 2018

Landreville, P. 2006

Non-pharmacological interventions for aggressive behavior in older adults living
in long—term care facilities

International Psychogeriatrics, Pages 47-73

Langeveld, L. 2011

Product Design with Embodiment Design as a New Perspective
Industrial Design —New Frontiers, Prof. Denis Coelho (Ed.),
ISBN: 978-953-307-622-5, InTech

Lawton, M. P. 1971
Functional assessment of elderly people
Journal of the American Geriatric Society, Pages 465-481


https://jamanetwork.com/searchresults?author=Abby+C.+King&q=Abby+C.+King
https://jamanetwork.com/searchresults?author=Abby+C.+King&q=Abby+C.+King
https://jamanetwork.com/searchresults?author=Glenn+S.+Brassington&q=Glenn+S.+Brassington
https://jamanetwork.com/searchresults?author=Glenn+S.+Brassington&q=Glenn+S.+Brassington
https://jamanetwork.com/searchresults?author=William+L.+Haskell&q=William+L.+Haskell
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Tara%20Kipling&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Michelle%20Bailey&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Georgina%20Charlesworth&eventCode=SE-AU
https://www.sciencedirect.com/science/article/pii/S0003687099000526#!
https://www.sciencedirect.com/science/article/pii/S0003687099000526#!

Livingston, G., Johnston, K., Katona, K., Paton, J. and Lyketsos, C. G. 2005
Systematic review of psychological approaches to the management of neuropsychiatric
symptoms of dementia

American Journal of Psychiatry, Pages 1996-2021

Logsdon, G. R,, Gibbons, L. E., McCurry, S. M. and Teri, L.T. 2002
Assessing quality of Life in Older Adults with Cognitive Impairment
Psychosomatic Medicine; Pages 510-519

Lord, T. and Garner, E. 1993
Effects of music on Alzheimer patients
Perceptual and Motor Skills, Pages 451-455

Lund, D. A, Hill, R. D,, Caserta, M. S. and Wright, S. D. 1995

Video Respite™: An Innovative Resource for Family, Professional Caregivers, and
Persons with Dementia

The Gerontologist, Pages 683-687

Lyketsos, C. G., Steinberg, M., Tschanz, J. T., Norten, M. C., Steffens, D. C. and
Breitner, J. C. S. 2000

Mental and behavioral disturbances in dementia: findings from the Cache County Study
on Memory in Aging.

American Journal of Psychiatry, Pages 708-714.

Lyketsos, C. G., Lopez, O., Jones, B., Fitzpatrick, A. L., Breitner, J. and
DeKosky, S. 2002

Prevalence of neuropsychiatric symptoms in dementia and mild cognitive impairment:
results from the Cardiovascular Health Study

JAMA, Pages 1475-1483

M

Magai, C., Cohen, C.I. and Gomberg, D. 2002
Impact of training dementia caregivers in sensitivity to nonverbal emotion signals
International Psychogeriatrics, Pages 25-38

Mann, W. E., Hurren, D., Tomita, M., Bengali, M. and Steinfeld, E. 1994
Environmental problems in homes of elders with disabilities
Occupational Therapy Journal of Research, Pages 191-211

Margallo-Lana, M., Swann, A. and O’Brien, J. 2001

Prevalence and pharmacological management of behavioural and psychological
symptoms amongst dementia sufferers living in care environments

International Journal of Geriatric Psychiatry, Pages 39-44

Marin, D. B,, Flynn, S. Mare, M., Lantz, M., Hsu, M. A. and Mohs, R. C. 2001
Reliability and validity of a chronic care facility adaptation of the Clinical Dementia
Rating scale

International Journal of Geriatric Psychiatry, Pages 745-750

Marshall, M. J. and Hutchinson, S. A. 2001

A critique of research on the use of activities with persons with Alzheimer’s disease: a
systematic literature review

JAN: Informing Practice and Policy Worldwide through Research and Scholarship,
Pages 488—-496

Mather, A. S., Rodriguez, C., Guthrie, M. F., Mcharg, A. M., Reid, 1. C. and
Mcmurdo, M. E. T. 2002

Effects of exercise on depressive symptoms in older adults with poorly responsive
depressive disorder

The British Journal of Psychiatry, Pages 411-415; DOI: 10.1192/bjp.180.5.411

McCabe, M. P., Davison, T. E., Mellor, D., George, K., Moore, K. and Ski, C. 2006
Depression among older people with cognitive impairment: Prevalence and detection
International Journal of Geriatric Psychiatry, Pages 633644

McCreadie, C. and Tinker, A. 2005

The acceptability of assistive technology to older people

Ageing and Society 25, 2005. Cambridge University Press
DOI:10.1017/S0144686X0400248X. Printed in the United Kingdom, Pages 91-110


javascript:;
javascript:;
javascript:;
javascript:;

McKerlie, D. and Preece, J. 1992
The hypermedia effect: more than just the sum of its parts
In Proceedings of the St. Petersburg HCI Conference, Pages 115-127

McShane, R., Keene, J. and Gedling, K. 1997
Do neuroleptic drugs hasten cognitive decline in dementia?
Prospective study with necropsy follow—up. BMJ, Pages 211-212

Medical News Today 2013
http://www.medicalnewstoday.com/articles/263014.php
Accessed September 05, 2013

Mobility Ware 2011
http://www.mobilityware.com/blog/? Page 658

Moniz—Cook, E., Woods, R., Gardiner, E., Silver, M. and Agar, S. 2001

The Challenging Behavior Scale (CBS): development of a scale for staff caring for older
people in residential and nursing homes

British Journal of Clinical Psychology, Pages 309322

Morris, J. C. 1993
The Clinical Dementia Rating (CDR): Current version and scoring rules
Neurology, Pages 2412-2414

Morris, R. 2009
The fundamentals of Product Design
AVA Publishing SA, Singapore, ISBN 978-2940373— 17-8

Mortimer, J. A., Smowdon, D. A. and Markesbery, W. R. 2003
Head Circumference, Education and Risk of Dementia: Findings from the Nun Study
Journal of Clinical and Experimental Neuropsychology, Pages 671-679

Morton, I. and Bleathman, C. 1988
Reality orientation. Does it matter whether it's Tuesday or Friday?
Nursing Times, 01 Feb 1988, 84(6):25-27

Moyle W., Cooke M., Beattie E., Jones C., Klein B., Cook G. and Gray C. 2013
Exploring the effect of companion robots on emotional expression in older people with
dementia: A pilot RCT

Journal of Gerontological Nursing, Pages 46-53

Moyle, W., Borbasi, S., Wallis, M., Olorenshaw, R. and Gracia, N. 2011

Acute care management of older people with dementia: a qualitative perspective
Journal of Clinical Nursing: The International Voice of Nursing Research, Theory and
Practice, Pages 420—428

Moyle, W., Kellett, U., Ballantyne, A. and Gracia, N. 2011

Dementia and loneliness: an Australian perspective

Journal of Clinical Nursing: The International Voice of Nursing Research, Theory and
Practice, Pages 1445-1453

Moyle, W., Venturto, L., Griffiths, S., Grimbeek, P., McAllister, M., Oxlade, D. and
Murfield, J. 2011

Factors influencing quality of life for people with dementia: A qualitative perspective
Aging & Mental Health, Pages 970-977

Moyle, W., Jones, C., Cooke, M., O’Dwyer, S., Sung, B. and Drummond, S. 2014
Connecting the person with dementia and family: a feasibility study of telepresence robot
BMC Geriatrics

Mulvenna, M.D., Astell, A.J., Zheng, H. and Wright, T. 2009

Reminiscence Systems

In: Mulvenna, M.D., Astell, A.J., Zheng, H., Wright, T., (Eds.), Proceedings of First
International Workshop on Reminiscence Systems, Cambridge, United Kingdom.
Pages 2—4

Mulvenna, M.D., Doyle, L., Wright, T., Zheng, H., Topping, P., Boyle, K. and
Martin, S 2011

Evaluation of card—based versus device—based reminiscing using photographic images
Journal of CyberTherapy and Rehabilitation, Spring 2011, Volume 4, Issue 1, Virtual
Reality Medical Institute


https://www.tandfonline.com/author/Mortimer%2C+James+A
https://www.tandfonline.com/author/Snowdon%2C+David+A
https://www.tandfonline.com/author/Markesbery%2C+William+R
http://europepmc.org/search?query=JOURNAL:%22Nurs+Times%22&page=1&restrict=All+results
http://www.tandfonline.com/author/Moyle%2C+Wendy
http://www.tandfonline.com/author/Venturto%2C+Lorraine
http://www.tandfonline.com/author/Griffiths%2C+Susan
http://www.tandfonline.com/author/Grimbeek%2C+Peter
http://www.tandfonline.com/author/McAllister%2C+Margaret
http://www.tandfonline.com/author/Oxlade%2C+Debbie
http://www.tandfonline.com/author/Murfield%2C+Jenny

Mungas, D. 1991
In—office mental status testing: a practical guide
Geriatrics, Pages 63—66

Music and Memory 2010
www.musicandmemory.org
Accessed March 05, 2012

My Life Software 2014

The Interactive Reminiscence Aid
http://mylifesoftware.com/interactive—reminiscence—aid
Accessed March 13, 2012

N

Nass, C. and Yen, C. 2012

The Man Who Lied to His Laptop: What We Can Learn About Ourselves from
Our Machines

Penguin Group, USA

Neal, M. and Briggs, M. 2002

Validation therapy for dementia. Cochrane Library
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Neal+%26+Briggs+%2820
02%29+dementia&btnG=

NH and MRC 2000a

How to review the evidence: systematic identification and review of the
scientific literature

Canberra: National Health and Medical Research Council

NH and MRC 2000b
How to use the evidence: assessment and application of scientific evidence
Canberra: National Health and Medical Research Council

NHS 2014

Pilot robot to help dementia patients live independently

NHS Western Isles, published online 4 July 2013
http://www.wihb.scot.nhs.uk/news/item/174-nhs—western—isles—to—pilot-robot—to—help—
dementia—patients—live—independently

National Prescribing Service Ltd (NPS) 2011
Balancing benefits and harms of antipsychotic therapy
Prescribing Practice Review

O

O’Connor, D. W,, Pollitt, P. A., Roth, M., Brook, C. P. B. and Reiss, B. B. 1990
Problems reported by relatives in a community study of dementia. British Journal of
Psychiatry, Pages 835-841

O’Connor, D. W., Ames, D., Gardner, B. and King, M. 2009

Psychosocial treatments of behavior symptoms in dementia: a systematic review of reports
meeting quality standards

International Psychogeriatrics, Pages 225-240. DOI:10.1017/5S1041610208007588

O'Donnell, B. F., Friedman, S., Swearer, J. M. and Drachman, D. A. 1992
Active and passive P3 latency and psychometric performance: influence of age and
individual differences

International Journal of Psychophysiology, Pages 187—195

O'Donnell, B. F., Drachman, D. A., Barnes, H. J., Peterson, K. E., Swearer, J. M.
and Lew, R. A. 1992

Incontinence and Troublesome Behaviors Predict Institutionalization in Dementia
Journal of Geriatric Psychiatry and Neurology

Opie, J., Rosewarne, R. and O’Connor, D. W. 1999

The efficacy of psychosocial approaches to behaviour disorders in dementia:
a systematic literature review

Australian and New Zealand Journal of Psychiatry, Pages 789-799


https://www.sciencedirect.com/science/article/abs/pii/0167876092900109#!
https://www.sciencedirect.com/science/article/abs/pii/0167876092900109#!
https://www.sciencedirect.com/science/article/abs/pii/0167876092900109#!
https://www.sciencedirect.com/science/article/abs/pii/0167876092900109#!
http://journals.sagepub.com/author/O%27Donnell%2C+Brian+F
http://journals.sagepub.com/author/Drachman%2C+David+A
http://journals.sagepub.com/author/Barnes%2C+Heather+J
http://journals.sagepub.com/author/Peterson%2C+Karen+E
http://journals.sagepub.com/author/Swearer%2C+Joan+M
http://journals.sagepub.com/author/Lew%2C+Robert+A

Opie, J., Doyle, C. and O’Connor, D. W. 2002

Challenging behaviours in nursing home residents with dementia: a randomized
controlled trial of multidisciplinary interventions

International Journal of Geriatric Psychiatry, Pages 6-13

Osborn, Alex F. 1963
Applied Imagination: principles and procedures of creative problem-solving
New York: Scribner

P

Pangman, V. C,, Slean, J. and Guse, L. 2000

An Examination of Psychometric Properties of the Mini—-Mental State Examination and
the Standardized Mini—Mental State Examination: Implications for Clinical Practice
Applied Nursing Research, Pages 209-213

Pavel, A., Yoshinori, E., Mukai, A. and Hesseldahl, A. 2010
iPad leads Apple to a new market: The elderly
Bloomsberg Businessweek

Poulton, E. C. 1955

Simultaneous and Alternate Listening and Speaking
The Journal of the Acoustical Society of America
http://asa.scitation.org/doi/abs/10.1121/1.1908162

Powell, J. L. 2009

Global ageing in comparative perspective: a critical discussion
International Journal of Sociology and Social Policy, Volume 29, Issue 7/8,
Pages 388—400

Preece, J., Rogers, Y. and Sharp, H. 2002

Interaction Design: Beyond Human-Computer Interaction
http://www.sharritt.com/CISHCIExam/preece.html
Accessed November 28, 2011

Prensky, M. 2001
Digital natives, digital immigrants
On the Horizon, Volume 9 Issue 5, Pages 1-6

Prince, M., Acosta, D., Ferri, C. P., Guerra, M., Huang, Y., Rodriguez, J. J. L., Salas,
A, Sosa, A. L., Williams, J. D., Dewey, M. E., Acosta, 1., Jotheeswaran, A. T.

and Liu Z. 2012

Dementia incidence and mortality in middle-income countries, and associations with
indicators of cognitive reserve: a 10/66 Dementia Research Group population-based
cohort study

The Lancet, Pages 50-58

Prince, M., Brodaty, H., Uwakwe, R., Acosta, D., Ferri, C. P., Guerra, M., Huang, Y.,
Jacob, K. S., Rodriguez, J. J. L., Salas, A., Sosa, A. L., Williams, J. D., Jotheeswaran,
A. T. and Liu, Z. 2012

Strain and its correlates among carers of people with dementia in low-income and middle-
income countries. A 10/66 Dementia Research Group population-based survey
International Journal of Geriatric Psychiatry, Pages 670—682

Prince, M., Bryce, R., Albanese, E., Wimo, A., Ribeiro, W. and Ferri, C. P. 2013
The global prevalence of dementia: A systematic review and meta—analysis
Pages 68-69

R

Rabins, P. V., Mace, N. L. and Lucas, M. J. 1982

The Impact of Dementia on the Family

JAMA.1982;248(3):333-335. doi:10.1001/jama.1982.03330030039022
https://jamanetwork.com/journals/jama/article-abstract/375756?redirect=true

Ragneskog, H., Brane, G., Karlsson, I. and Kihlgren, M. 1996
Influence of dinner music on food intake and symptoms common in dementia
Scandinavian Journal of Caring Sciences, Pages 11-17


https://www.sciencedirect.com/science/article/pii/S0140673612603997#!
https://www.sciencedirect.com/science/article/pii/S0140673612603997#!
https://www.sciencedirect.com/science/article/pii/S0140673612603997#!
https://jamanetwork.com/searchresults?author=Peter+V.+Rabins&q=Peter+V.+Rabins
https://jamanetwork.com/searchresults?author=Peter+V.+Rabins&q=Peter+V.+Rabins
https://jamanetwork.com/searchresults?author=Mary+Jane+Lucas&q=Mary+Jane+Lucas

Rahman, M. M., Sprigle, S. and Sharit, J. 1998

Guidelines for force-travel combinations of push button switches for older populations
Applied Ergonomics, Volume 29, Issue 2, Pages 85-155

Elsevier B. V.

Remington, R. 2002
Calming music and hand massage with agitated elderly
Nursing Research, Pages 317-323

Rentz, C. A. 1995
Reminiscence A Supportive Intervention for the Person with Alzheimer's Disease
Journal of Psychosocial Nursing and Mental Health Services, Pages 15-20

Robinson, L. J., Thompson, J. M., Gallagher, P., Goswami, U., Young, A. H., Ferrier,

N. I. and Moore, B. P. 2006
A meta-analysis of cognitive deficits in euthymic patients with bipolar disorder
Journal of Affective Disorders, Pages 105-115

Rodney, V. 2000

Nurse stress associated with aggression in people with dementia: its relationship to
hardiness, cognitive appraisal and coping

JAN: Informing Practice and Policy Worldwide through Research and Scholarship,
Pages 172-180

Roelands, M., Van Oeost, P., Buysse, A. and Depoorter, A. M. 2002

Awareness among community-dwelling elderly of assistive devices for mobility and self-
care and attitudes towards their use

Social Science and Medicine, Pages 1441-1451

Rogers, W.A,, Fisk, A.D., Mead, S.E., Walker, N. and Cabrera, E.F. 1996
Training older adults to use automatic teller machines
Human Factors, Pages 425-433

Rogers, T. T., Ivanoiu, A., Patterson, K. and Hodges, J. R. 2006

Semantic memory in Alzheimer's disease and the frontotemporal dementias: A
longitudinal study of 236 patients

Neuropsychology, Pages 319-335

Romero, B. and Wenz, M. 2001
Self-maintenance therapy in Alzheimer's disease
Neuropsychological Rehabilitation, Pages 333—-355

Rosenfeld, L. and Morville, P. 2002
Information Architecture for the World Wide Web
O'Reilly Media, Inc, California, USA

Rosnow, R. L. and Rosenthal, R. 1996

Computing contrasts, effect sizes and counternulls on other people’s published data:
general procedures for research consumers

Psychological Methods, Pages 331-340

Ruitenburg, A. 2001
Incidence of dementia: does gender make a difference?
Neurobiology of Aging. Volume 22, Issue 4, July—August 2001, Pages 575-580

S

Sandoz, C. J. 1996

Photographs as a tool in memory preservation for patients with
Alzheimer's disease: A case study

Clinical gerontologist, Taylor & Francis

Sarne-Fleischmann, V. and Tractinsky, N. 2008

Development and evaluation of a personalised multimedia system for reminiscence
therapy in Alzheimer's patients

International Journal of Social and Humanistic Computing, Pages 81-96


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
http://www.tandfonline.com/author/Romero%2C+Barbara
http://www.tandfonline.com/author/Wenz%2C+Michael

Schacter, D.L., Rich, S.A. and Stampp, M.S 1985

Remediation of memory disorders — experimental evaluation of the spaced-retrieval
technique

Journal of clinical and experimental neuropsychology. Volume 7, Issue 1, Pages 79-96

Schneider, L. S. 1996
Meta—analysis of controlled pharmacologic trials
International Psychogeriatrics, Pages 375-379

Schneider, L. S. 2006
Effectiveness of atypical antipsychotic drugs in patients with Alzheimer’s disease
New England Journal of Medicine, Pages 1525-1538

Schon, D.A. 1987
Educating the Reflective Practitioner
San Francisco: Jossey-Bass Publishers

Schultz, R. and Williamson, G. H. 1991
A 2—year longitudinal study of depression among Alzheimer’s caregivers
Psychology and Aging, Pages 569-578

Schiitze, M., Sachse, P. and Romer, A. 2003
Support value of sketching in the design process
Research in Engineering Design, Pages 89-97

Senn, S. 2002
Cross—over trials in clinical research (2nd. Ed)
Chichester, UK: John Wiley and Sons

Shankar, K. K., Walker, M., Frost, D. and Orrell, M. W. 1999
The development of a valid and reliable scale for rating anxiety in dementia (RAID)
Aging and Mental Health, Pages 3949

Sherratt, K., Thornton, A. and Hatton, C. 2004

Emotional and behavioural responses to music in people with dementia: an
observational study

Aging and Mental Health, Pages 233-241

Sherratt, K., Thornton, A. and Hatton, C. 2004
Music interventions for people with dementia: a review of the literature
Aging & Mental Health, Pages 3—12

Sink, K. M., Holden, K. F. and Yaffe, K. 2005

Pharmacological treatment of neuropsychiatric symptoms of dementia: a review of
the evidence

Pages 293, 596-608

Sloane, P. D. 2004

Effect of person—centred showering and the towel bath on bathing—associated
aggression, agitation and discomfort in nursing home residents with dementia:
a randomized, controlled trial

Journal of the American Geriatrics Society, Pages 1795-1804

Snow, A. L., Huddleston, C., Robinson, C., Kunik, M. E., Bush, A. L., Wilson, N.,
Calleo, J., Paukert, A., Kraus—Schuman, C., Petersen, N. J. and Stanley, M. A. 2012
Psychometric Properties of a Structured Interview Guide for the Rating for Anxiety in
Dementia (RAID-SI)

Ageing and Mental Health, Pages 592—602

Snowden, M., Sato, K. and Roy—Byrne, P. 2003

Assessment and treatment of nursing home residents with depression or behavioral
symptoms associated with dementia: a review of the literature

Journal of the American Geriatrics Society, Pages 1305-1317

Soni, V., Patel, M. and Narde, R. S. 2013

An Interactive Infra-red Sensor Based Multi-Touch Panel

International Journal of Scientific and Research Publications ISSN 2250-3153
Volume 3, Issue 3 March 2013



Sourial, R., McCusker, J., Cole, M. and Abrahamowicz, M. 2001

Agitation in demented patients in an acute care hospital: prevalence, disruptiveness and
staff burden

International Psychogeriatrics, Pages 183—-197

Spira, A. P. and Edelstein, B. A. 2006

Behavioral interventions for agitation in older adults with dementia:
an evaluative review

International Psychogeriatrics, Pages 195-225

Squire, L. R. 2004
Memory systems of the brain: a brief history and current perspective
Neurobiology of Learning and Memory, Pages 171-177

Stringer, E. T. 2013
Action Research
SAGE Publications, Thousand Oaks, USA

Suhr, J., Anderson, S. and Tranel, D. 1999

Progressive muscle relaxation in the management of behavioural disturbance in
Alzheimer’s disease

Neuropsychological Rehabilitation, Pages 31-44

T

Talbot, J. 1999
Evaluation of a User—Centred Approach to Industrial Design
MSc Thesis, The University of New South Wales, Sydney, Australia

Tannenbaum 1996
Theoretical Foundations of Multimedia
Summary Chapter 1, W. H. Freeman & Co. Ltd, New York, USA

Tassoul, M. 2009
Creative Facilitation
VVSD, ISBN 047 1943517 1943518, Delft

Taylor, L. J., Brown, R. G., Tsermentseli, S., Al-Chalabi, A., Shaw, C. E., Ellis, C.
M., Leigh, N. P. and Goldstein, L. H. 2013

Is language impairment more common than executive dysfunction in amyotrophic
lateral sclerosis?

Journal of Neurol Neurosurg Psychiatry, Pages 494-498

Teri, L. and Gallagher-Thompson, D. 1991
Cognitive-Behavioral Interventions for Treatment of Depression in Alzheimer's Patient
The Gerontologist, Pages 413-416

Teri, L., Logsdon, R. G., Uomoto, J. and McCurry, S. M. 1997
Behavioral treatment of depression in dementia: a controlled clinical trial
Journals of Gerontology, Pages 159-166

Teri, L. 1998

Treatment for agitation in dementia patients: a behavior management
approach Psychotherapy

Pages 436443

Teri, L. 2000
Treatment of agitation in AD: a randomized, placebo-controlled clinical trial
Neurology, Pages 1271-1278

Tilley, A. R. 2002
The measure of man and woman. Human factors in design
John Wiley & Sons, New York

Thomas, D. W., Heitman, R. J. and Alexander, T. 1997
The effects of music on bathing cooperation for residents with dementia
Journal of Music Therapy, Pages 246-259


javascript:;
javascript:;

Topo, P., Miki, O., Saarikalle, K., Clarke, N., Begley, E., Cahill, S., Arenlind,
J., Holthe, T., Morbey, H., Hayes, K. and Gilliard, J. 2004

Assessment of a Music-Based Multimedia Program for People with Dementia
Pages 331-350

Toseland, R. W., Diehl, M., Freeman, K., Manzanares, T., Naleppa, M. and
McCallion, P. 1997

The impact of validation group therapy on nursing home residents with dementia
Journal of Applied Gerontology, Pages 31-50

Tsai, T-C., Hsu, Y-L., Ma, A-I, King, T. and Wu, C-H. 2007

Developing a telepresence robot for interpersonal communication with the elderly in a
home environment

Telemedicine and e-Health, Volume 13, Number 4, Pages. 407—-424

Tullis, T. S., Boynton, J. L. and Hersh, H. 1995
Readability of fonts in the windows environment
CHI ’95 Proceedings. http://dx.doi.org/10.1145/223355.223463

Turner, S. 2004

Behavioural symptoms of dementia in residential settings: a selective review of
non-pharmacological interventions

Aging and Mental Health, Pages 93-104

U

Unger, D. and Eppinger, S. D. 2009
Comparing product development processes and managing risk
International Journal of Product Development, Pages 382—-402

Unger, D. and Eppinger, S. D. 2011

Improving product development process design: a method for managing information
flows, risks and iterations

Journal of Engineering Design, Pages 689-699

Upton, D., Upton, P., Jones, T., Jutlla, K. and Brooker, D. 2011

Evaluation of the impact of touch screen technology on people with dementia and their
carers within care home settings

University of Worcester, Page 5

v

van Diepen, E., Baillon, S. F., Redman, J., Rooke, N., Spencer, D. A. and
Prettyman, R. 2002

A Pilot Study of the Physiological and Behavioural Effects of Snoezelen in Dementia
Pages 61-66

van der Ploeg, E. S., Eppingstall, B. and Camp, C. J. 2013

The effect of personalized one—to— one interaction using Montessori—based activities on
agitation, engagement and affect in aged care facility residents with dementia
International Psychogeriatrics; Pages 565-575

Verkaik, R., Van Weert, J. C. M. and Francke, A. L. 2005

The effects of psychosocial methods on depressed, aggressive and apathetic behaviors of
people with dementia: a systematic review

International Journal of Geriatric Psychiatry, Pages 301-314

w

Walsh, V., Roy, R. and Bruce, M. 1988
Competitive by design
Journal of Marketing Management, Volume 4, Number 2, Pages 201-217

Wang, J. J. 2005

The effects of reminiscence on depressive symptoms and mood status of older
institutionalised adults in Taiwan

International Journal of Geriatric Psychiatry, Pages 57—62


http://journals.sagepub.com/author/Topo%2C+P%C3%A4ivi
http://journals.sagepub.com/author/M%C3%A4ki%2C+Outi
http://journals.sagepub.com/author/Saarikalle%2C+Kristiina
http://journals.sagepub.com/author/Clarke%2C+Nick
http://journals.sagepub.com/author/Begley%2C+Emer
http://journals.sagepub.com/author/Cahill%2C+Suzanne
http://journals.sagepub.com/author/Arenlind%2C+Jennie
http://journals.sagepub.com/author/Holthe%2C+Torhild
http://journals.sagepub.com/author/Morbey%2C+Hazel
http://journals.sagepub.com/author/Hayes%2C+Karen
http://journals.sagepub.com/author/Gilliard%2C+Jane
http://journals.sagepub.com/author/van+Diepen%2C+Erik
http://journals.sagepub.com/author/Baillon%2C+Sarah+F
http://journals.sagepub.com/author/Redman%2C+Julie
http://journals.sagepub.com/author/Rooke%2C+Nan
http://journals.sagepub.com/author/Spencer%2C+David+A
http://journals.sagepub.com/author/Prettyman%2C+Richard

Wang, J. 2007

Group reminiscence therapy for cognitive and affective function of demented elderly
in Taiwan

Pages 1235-1240

Ward, A,, Caro, J. J., Kelley, H., Eggleston, A. and Molloy, W. 2002

Describing cognitive decline of patients at the mild or moderate stages of Alzheimer’s
Disease using the standardized MMSE

International Psychogeriatrics, Pages 249-258

Watson, N. M., Wells, T. J. and Cox, C. 1998

Rocking chair therapy for dementia patients: its effect on psychosocial well-being
and balance

American Journal of Alzheimer’s Disease, Pages 296-308

Weissman, M. M. and Blom, M. B. J. 2000

Interpersonal psychotherapy

Comprehensive Guide to Interpersonal Psychotherapy. New York: Basic Books.
Section 5: Treatments in Psychiatry

Wells, D. L., Dawson, P., Sidani, S., Craig, D. and Pringle, D. 2000

Effects of an abilities—focused program of morning care on residents who have dementia

and on caregivers
Journal of the American Geriatrics Society, Pages 442—-449

Wielandt, T. and Strong, J. 2000
Compliance with prescribed adaptive equipment: a literature review
British Journal of Occupational Therapy, Pages 65-74

Wiles, A. and Brooker, D. 2003
Complementary Therapies in Dementia Care. Journal of Dementia Care
ISSN Print: 1351-837211, Pages 31-35

Wiley, Online Library 2002

http://onlinelibrary.wiley.com

Accessed February 14, 2018

Actual source: http://onlinelibrary.wiley.com/doi/10.1002/gps.490/full

Williams, C. L. and Tappen, R. M. 2007
Effect of exercise on mood in nursing home residents with Alzheimer’s disease
American Journal of Alzheimer’s Disease and Other Dementias, Pages 389-397

Wizemann, T. M. and Pardue, M. L. 2001

Exploring the biological contributions to human health: Does sex matter?
Washington, DC: National Academy Press, Institute of Medicine, Eds
https://academic.oup.com/psychsocgerontology/article/63/1/S42/622057

Woods, B., Spector A., Jones C., Orrell, M. and Davies, S. 2005
Reminiscence therapy for dementia
Cochrane Database Systematic Review. 2005 Apr 18; (2):CD001120

World Bank 2017
http://www.worldbank.org/
Accessed January 13, 2017

World Health Organization (WHO) 2007
Women, Ageing and Health: A Framework for Action: Focus on Gender

Available from http//www.whglibdoc.who.int/publications/2007/9789241563529_eng.pdf

World Population Ageing 2013

United Nations, Department of Economic and Social Affairs, Population Division, 2013

World Population Ageing 2013
ST/ESA/SER.A/348. Page 17


http://www.ncbi.nlm.nih.gov/pubmed?term=Spector%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15846613
http://www.ncbi.nlm.nih.gov/pubmed?term=Jones%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15846613
http://www.ncbi.nlm.nih.gov/pubmed?term=Orrell%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15846613
http://www.ncbi.nlm.nih.gov/pubmed?term=Davies%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15846613
http://www.ncbi.nlm.nih.gov/pubmed/15846613

Y

Yasuda, K., Watanabe, O. and Ono, Y. 1997
Dissociation between semantic and autobiographic memory: A case report
Cortex, Pages 623-638

Yasuda, K., Beckman, B., Yoneda, M., Yoneda, H., Iwamoto, A. and
Nakamura, T. 2006

Successful guidance by automatic output of music and verbal messages for daily
behavioural disturbances of three individuals with dementia
Neuropsychological Rehabilitation, Pages 66-82

Yasuda, K. 2007

Cognitive rehabilitation by using information technology: Assistance for memory
impairment and dementia

Cognitive Rehabilitation, 2007, Pages 1-12.

Yasuda, K., Kuwabara, K., Kuwahara, N., Abe, S. and Tetsutani, N. 2009
Effectiveness of personalised reminiscence photo videos for individuals with dementia
Neuropsychological Rehabilitation, Pages 603-619

Young, A. and Dinan, S. 1994
ABC of sports medicine. Fitness for older people
BMJ: British Medical Journal

Z

Zarit, S. H., Reever, K. E. and Bach-Peterson, J. 1980
Relatives of the impaired elderly: Correlates of feelings of burden
Gerontologist, Pages 649—655

Zimmer, Z. and Chappell, N. 1999
Receptivity to new technology among older adults
Disability and Rehabilitation, Pages 222-30


http://www.tandfonline.com/author/Yasuda%2C+Kiyoshi
http://www.tandfonline.com/author/Beckman%2C+Bobbie
http://www.tandfonline.com/author/Yoneda%2C+Masako
http://www.tandfonline.com/author/Yoneda%2C+Hajime
http://www.tandfonline.com/author/Iwamoto%2C+Akiko
http://www.tandfonline.com/author/Nakamura%2C+Tetsuo
http://www.tandfonline.com/author/Yasuda%2C+Kiyoshi
http://www.tandfonline.com/author/Yasuda%2C+Kiyoshi
http://www.tandfonline.com/author/Kuwahara%2C+Noriaki
http://www.tandfonline.com/author/Abe%2C+Shinji
http://www.tandfonline.com/author/Tetsutani%2C+Nobuji

Appendices



List of Figures
Chapter One Introduction

1.1 Global ageing between 2005 and 2030
Bengston and Lowenstein 2003; Powell 2009

1.2 Global demographic transition between 1995 and 2030
Krug 2002

1.3 An ageing population
World Population Ageing 2013

1.4 The gender ratios in 65+ and 80+ populations in 2013 and 2050
World Population Ageing 2013

1.5 Number of working-age persons per older person
World Population Ageing 2013

1.6 Healthy and affected brain tissue
Alzheimer’s Australia 2009

1.7 Projected growth in number of people with dementia (in millions)

in high-income countries and low- and middle-income countries
Alzheimer’s Disease International 2009

1.8 Distribution by causal disease
Department of Health and Ageing 2006

1.9 Henry, before and after listening to his favourite music
Music and Memory 2010

1.10 Framing the problems and identifying the design hypothesis

179

Chapter Two The Research Methodology

2.1 The action research plan for this research

Chapter Three The Literature Review

3.1 Giraff
Medical News Today 2013

3.2 Botanical garden environment
Astell et al. 2004, 2008

3.3 Painting a pot on a touchscreen computer
Astell et al. 2008

3.4 Vector-based styling representations of a music player
Alm et al. 2007

3.5 Reminiscence software interfaces
My Life Software 2014



Chapter Four Design Constraints and Parameters

4.1 Examples of iPad models
Apple 2018

4.2 Questionnaire used in Session 1

4.3 A typical aged-care facility bedroom
Baptistcare 2015

4.4 Touchscreen devices used during the tests
4.5 Questionnaire used in Session 2
4.6 Infra-red touchscreen

4.7 Photo-video categories

Chapter Five The Multimedia System
5.1 Dimensions selected for the purposes of the research
5.2 Vector representation of infra-red touchscreen with dimensions

5.3 Rounded rectangle infra-red touchscreen bezel

5.4 Measurements of comfortable viewing and reach for the elderly — profile view

Tilley 2002

5.5 Measurements of comfortable viewing and reach for the elderly — plan view

Tilley 2002
5.6 Screen placement — profile and plan views

5.7 Small and standard bedrooms

Tilley 2002
4.8 ‘Landscape’ photo-video

5.8 Unsuitable screen mounting options
4.9 Revisions to homepage and photo-video

5.9 Workable area
4.10 Steps of the information architecture

5.10 The screen’s approximate centre of gravity
4.11 The development of silicone tactile buttons

5.11 Front view of stand in relation to screen
4.12 Vector-based media icons information architecture

5.12a, b, c and d Stand ideation
4.13 Summary of vector-based icon results

5.13 Desired outcome

5.14 System being pulled
5.15 System being pushed
5.16 The system’s centre of gravity

5.17 Stand with dimensions



5.18 Options to increase the anti-clockwise moment
5.19a, b and c Revised stand design

5.20 Recommended system placement

5.21 Tactile buttons used during usability sessions
5.22a, b and c Visual synthesis of button design
5.23a Desired button design and material study
5.23b and c Desired button dimensions

5.24 Information architecture hierarchical flow chart
5.25 The level 1 architecture

5.26 Categorisation of media (example 1)

5.27 Categorisation of media (example 2)

5.28 Categorisation of media (example 3)

5.29 Inclusion of a ‘More’ option

5.30 Media behaviour for the level 1 architecture
5.31 The level 2 architecture

5.32 The level 1 vs. level 2 architecture example
5.33 Media behaviour for the level 2 architecture
5.34 Media controls in the two architectures

5.35 The multimedia system screen (displaying part of its stand)

5.36 Defined area for media selections and controls

5.37a Visual hierarchy

5.37b Designated areas for media selections, controls and operation
5.38 Placement of tactile buttons

5.39 Information on homepage

5.40 Adapting the interface to available media types on homepage
5.41 Summary of vector-based icon results

5.42 Visual synthesis of vector-based icons

5.43 Combination of media icons and associated text

5.44 Media selections colour test

5.45 Media selections in a tetrad range of colours

5.46 The homepage interface

5.47 The folder, sub-folder and file level interfaces

5.48 The More option in operation

5.49 The Pause option behaviour

5.50 An example of a family message on the level 1 and level 2 information architectures
5.51 The level 1 preview mode

5.52 Movie operation interface

5.53 Music operation interface

5.54 Photo-video interface



5.55 Desired multimedia system screen
5.56 Low-fidelity prototypes
5.57 High-fidelity prototypes

5.58 The multimedia system simulation

Chapter Seven Conclusions and Future Direction
7.1 Framing the problems and identifying the design hypothesis

7.2 Current vs. desired infrared touchscreen (on its stand)

182

List of Tables
Chapter One Introduction

1.1 Common and serious adverse effects of oral antipsychotics
National Prescribing Service 2011

1.2 Types of non-medicinal therapies for treating BPSD
Douglas et al. 2004

Chapter Three The Literature Review
3.1 Examples of interventions excluded from the literature review

3.2 Other activities and games by the University of Dundee
Alm et al. 2009

Chapter Four Design Constraints and Parameters
4.1 Participants’ details
4.2 Summary of navigation and button use results

4.3 The design parameters

Chapter Five The Multimedia System
5.1 Dimensions selected for the purposes of the research
5.2 Parameters for the development of the physical dimension

5.3 Parameters for the development of the information architecture



Chapter Six The Field Tests

6.1 Table using the spaced retrieval method

6.2 Participants from facility A

6.3 Logged data from facility A

6.4 Results of autonomous use — facility A

6.5 Results of engagement and pleasure — facility A
6.6 Participants from facility B

6.7 Overall results from facility B

6.8 Results of autonomous use — facility B

6.9 Results of engagement and pleasure — facility B

Chapter Seven Conclusions and Future Direction

7.1 The design parameters

183

Appendices

A1 Types of non-medicinal therapies for treating BPSD
Douglas et al. 2004

B1 Descriptive statistics and percentile values of elderly Australian males
(aged 65 years and over)
Kothiyal and Tettey 2000; Tilley 2002

B2 Descriptive statistics and percentile values of elderly Australian females
(aged 65 years and over)
Kothiyal and Tettey 2000, Tilley 2002

C1 Social control intervention scores
Davison et al. 2015

C2 Memory Box intervention scores
Davison et al. 2015



Appendix A

Non-Medicinal Therapies for BPSD

standard therapies alternative therapies brief psychotherapies

behavioural therapy art therapy cognitive behavioural therapy
reality orientation music therapy interpersonal therapy
validation therapy activity therapy

reminiscence therapy complementary therapy
aromatherapy
bright-light therapy

multi-sensory approaches

simulated presence

Table A1 Types of non-medicinal therapies for treating BPSD
Douglas et al. 2004

Standard Therapies

This section highlights the four therapies shown in Table A1; behavioural therapy, reality
orientation, validation therapy and reminiscence therapy.

Behavioural therapy involves gathering information based on signs of behaviour and the
sequence of actions that lead to the behaviours in individuals with dementia. These
findings result in the choice of interventions by therapists.

When designing an intervention, it is important to consider the following: an individual’s
preferences; changing the setting in which the behaviour occurs; and using strategies and
schedules that may reduce the behaviour (Emerson 2001). There have only been a few
studies of behavioural therapy in the context of dementia; more studies are therefore
necessary to determine its efficacy (Burgio and Fisher 2000).

Reality orientation is the therapy most used for dealing with people with dementia. It uses
semiotics such as signs, symbols and other memory aids to help those with loss of memory
and disorientation to move from one point to another in their environment. Reality
orientation has been found to increase people’s verbal orientation (Morton and Bleathman
1988) but can also remind individuals of their deterioration (Goudie and Stokes 1989) which
lowers their moods during the sessions (Baines et al. 1987). As with behavioural therapy,
there are not enough studies to report its efficacy.

In response to the lack of efficacy of behavioural therapy and reality orientation, an
intervention called validation therapy was developed. Validation therapy focuses on an
individual’s emotions rather than intellect. Emotions promote contentment which reduces
negative effect and behavioural disturbance (Feil 1967; Hitch 1994). It has been suggested,
however, that therapists could focus too deeply on an individual’s method of
communication (such as confused speech) which can result in therapists failing to
recognise simple explanations such as pain or hunger. Despite the response to lack of
efficacy in the previous therapies, Neal and Briggs (2002) evaluated a number of validation
therapy studies and concluded that despite some positive results, there was still not enough
data even from this intervention.

Overall, standard therapies have reported some positive results but there is not yet enough
evidence to determine their success due to a limited number of studies.

Alternative Therapies

Alternative therapies are becoming more popular for treating BPSD but, as in the case of
behavioural therapies, often still lack evidence of their effectiveness (Marshall and
Hutchinson 2001). Alternative therapies include movement therapy, self-maintenance
therapy, pet therapy (living and robotic) and memory training. This section provides a
review of some of the more commonly used types of alternative therapy (Table Al).

Art therapy focuses on activities such as drawing and painting which allow individuals
with dementia to express themselves through colour and theme (Killick and Allan 1999).

Activity therapy focuses on group recreational activities such as dance, sport and drama.
Physical exercise has been shown to have a number of health benefits for people with



dementia. These include a reduced number of falls, improved mental health and sleep
(King et al. 1997) and an improvement in one’s mood and confidence (Young and Dinan
1994). Alessi et al. (1999) found that exercise helped reduce day time agitation and night-
time restlessness.

Complementary therapy includes a range of therapies such as massage, reflexology, reiki,
therapeutic healing, herbal medicine and aromatherapy. The results from a survey about
these therapies were reviewed by Wiles and Brooker (2003), who reported that most
complementary therapies have not received a great deal of experimental investigation
except for aromatherapy.

Aromatherapy is the fastest growing alternative therapy for BPSD (Burns et al. 2002). It has
several advantages over the use of medication: it provides a degree of interaction between
a person with dementia and a caregiver, and it provides sensory experience. Aromatherapy
is better tolerated than sedative medication. The two main oils used in aromatherapy are
lavender and Melissa balm. There are several methods of application such as inhalation,
bathing, massage and application in cream form. These allow for targeting a wider range
of behaviours; for example, inhalation can be effective on a person with restlessness.
Aromatherapy has been shown to reduce agitation in people with dementia
(Ballard et al. 2002).

Bright-light therapy is used for people with dementia who have recurring confusion or
agitation in the late afternoon or early evening (referred to as ‘sundown syndrome’)
(Haffmans et al. 2001). Both bright-light therapy and multi-sensory approaches have
demonstrated  positive outcomes for improving restlessness, in particular
sleep disturbances.

Multi-sensory stimulation (MSS, formerly known as ‘Snoezelen”) uses sensory stimulation
to treat BPSD. Typically, rooms are set up with visual, auditory, olfactory and tactile
stimuli such as lights (commonly fibre optics, which are flexible), textures, smells and
sounds that cater to an individual’s preferences (Baillon et al. 2004; van Diepen 2002). MSS
has been tested mainly on individuals with severe dementia and has shown some positive
effects on agitation (van Diepen). Burns et al. (2000) reviewed the increasing use of MSS
and concluded that there is potential within this area; however, the available evidence
lacks scientific rigour.

Brief Psychotherapies

This section describes two types of therapy: cognitive behavioural therapy (CBT) and
interpersonal therapy.

CBT is aimed at helping people change unhealthy thinking habits, feelings and behaviour.
It is used to treat anxiety, depression, anger, eating disorders and other problems. Teri and
Gallagher-Thompson (1991) reported positive findings on CBT for people with mild
dementia and Kipling et al. (1999) found favourable results with individual or group CBT.
Interpersonal therapy is used to examine an individual’s distress within an interpersonal
context (Weissman and Blom 2000). It uses a specific framework in which the individual’s
distress is conceptualised through one of four areas: interpersonal disputes; personality
difficulties; grief; and life events. Interpersonal therapy has reported positively in treating
older people but it has only recently been introduced to people with dementia (James and
McCullough 2003).

Both CBT and interpersonal therapy have their limitations, especially with people with
severe dementia. However, due to their simple conceptual models they have been found to
help severe cognitive impairment in general (James and McCullogh).
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Table B1 Descriptive statistics and percentile values of elderly Australian males (aged 65 years and over)
Kothiyal and Tettey 2000; Tilley 2002

dimension number measure M SD median range CV % dimension number measure P5 P25 P50 P75 P95
1 seated eye height 729 46 732 631-805 6.3 1 seated eye height 632 693 732 766 799
2 seated shoulder height 587 37 585 502-670 6.3 2 seated shoulder height 522 561 585 608 667
3 seated elbow height 232 35 235 168-297 15.2 3 seated elbow height 173 210 235 259 293
4 upper limb length 784 74 789 644-987 9.4 4 upper limb length 660 738 789 835 923
5 elbow-fingertip length 422 30 418 365-487 7.2 5 elbow-fingertip length 369 398 418 443 477
6 buttock-knee length 549 38 547 443-610 6.9 6 buttock-knee length 453 531 547 581 601
7 knee height 515 31 513 462-580 6.0 7 knee height 470 486 513 539 570
8 floor-buttock height 416 25 421 372-468 6.1 8 floor-buttock height 373 392 421 437 460
9 toe height (wheelchair) 205 - - - - weight (kg) 52 65 72 78 99
age (years) 76 7 73 65-92 9.6 hand length 165 178 184 191 200
weight (kg) 72 1 72 46-99 15.9 hand breadth 72 81 86 92 a7
hand length 184 10 184 164-200 53 All linear dimensions are in mm
hand breadth 86 7 86 70-99 8.3




dimension number measure M sD median range CV % dimension number measure P5 P25 P50 P75 P95
1 seated eye height 676 42 879 570-782 6.3 1 seated eye height 600 646 679 706 749
2 seated shoulder height 531 35 533 456-632 6.7 2 seated shoulder height 471 502 535 557 587
3 seated elbow height 212 34 21 150-286 16.1 3 seated elbow height 154 182 211 237 275
4 upper limb length 737 78 745 566-940 10.0 4 upper limb length 614 679 745 785 847
5 elbow-fingertip length 385 36 380 322-623 9.0 5 elbow-fingertip length 337 362 380 400 442
6 buttock-knee length 530 35 530 446-620 6.7 6 buttock-knee length 475 504 529 558 589
4 knee height 475 28 474 400-570 5.9 7 knee height 432 452 474 491 521
8 floor-buttock height 379 28 378 310-465 7.4 8 floor-buttock height 330 362 378 397 430
9 toe height (wheelchair) 205 = & = = weight (kg) 45 51 58 70 85
age (years) 77 8 775 65-92 10.0 hand length 153 163 168 176 188
weight (kg) 61 13 59 39-105 214 hand breadth 7 76 78 81 87
hand length 170 10 169 146-195 6.0 All linear dimensions are in mm
hand breadth 79 5 78 70-99 6.0

Table B2 Descriptive statistics and percentile values of elderly Australian females (aged 65 years and over)

Kothiyal and Tettey 2000; Tilley 2002
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Appendix C
Depressive Symptoms

Depressive symptoms were evaluated using the Cornell Scale for Depression in Dementia
(Alexopoulos et al. 1988) which is a commonly used instrument in residential aged-care
settings. The instrument was administered during interviews to both the resident and
caregiver; their final scores based on clinical judgement of the evaluator. The 19 items
were rated from 0 (absent), 1 (mild or intermittent) or 2 (severe) over the past week, with
total scores ranging from 0 to 21 points, demonstrating the severity of depressive
symptoms. Previous research has endorsed this scale for use with aged-care residents with
cognitive impairment, with indications of high sensitivity for a diagnosis of major
depressive disorder (McCabe et al. 2006).

Anxiety Symptoms

Anxiety symptoms were evaluated using the RAID (Shankar et al. 1999) which is a 20-item
screening measure used to assess anxiety symptoms in people with dementia. There are 5
sub-groups in the scale: worry; apprehension and vigilance; shortness of breath; phobias;
and panic attacks. Each item is rated 0 (absent), 1 (mild or intermittent), 2 (moderate) or 3
(severe) with the total scores ranging from 0 to 60; higher scores indicate more severe
anxiety. The RAID is completed using information from the participant, an interview with
a caregiver and using medical records. The structured interview guide for this rating scale
reported by Snow et al. (2012) was implemented in this study.

Caregiver Burden

Caregiver burden was assessed using a version of the Burden Interview (Zarit et al. 1980),
modified for use with professional carers (Sourial et al. 2001). Responses to 13 items were
on a five-point Likert scale, from 0 (never) to 4 (nearly always) with total scores ranging
from 0 to 52. Two caregivers each completed the instrument and a mean score was
calculated reporting that internal consistency was high in the present sample.

Quality of Life

Quality of life was evaluated using the QOL—AD (Logsdon et al. 2002) which uses a 15-item
measure to administer participants and family members; it uses an interview format for
participants and questionnaires for caregivers. Where a participant was unable to fill out
the self-report (due to moderate impairment for example), only 11 areas in the ‘informant’
section which are of concern to people with dementia were used. These areas include
physical health, energy, mood and living situation. The adaptation for individuals in
residential aged-care settings described by Edelman et al. (2005) was used
(Davison et al. 2015).

Levels of Cognitive Impairment

Levels of cognitive impairment were evaluated using the MMSE score at baseline (Folstein
et al. 1975) which is a commonly used cognitive screening instrument. It comprises of 11
items divided into two sections.

The first section requires verbal responses and measures participants' orientation to time
and place, memory recall and attention. The second section consists of reading and writing
and evaluates the individual's language and comprehension abilities and visuo-spatial
skills. The MMSE provides an overall score out of 30 (as discussed in Chapter 2) The
following ranges were used in this research: 25—-30 for normal cognition; 19—24 for mild
cognitive impairment; 10—18 for moderate cognitive impairment; and 0-9 for severe
cognitive impairment (Ward et al. 2002).

Technological Protection Measures in Australia

Australia’s principal medium for transmission of commercial movies is DVDs. Memory
Box plays videos in a format commonly known as MPEG-4, the principal format
underlying the HTMLS5 interface it is built on. Preparing movies for playback by Memory
Box in this format requires transcoding to this format. Almost without exception,
commercial DVDs are packaged with TPMs; much precedent exists for the circumvention
of such measures but in Australia this is illegal. Attempts were made to contact the
copyright holders for permission to obtain unprotected copies; however, the avenues for
this line of enquiry appeared to be pursuable only from the United States of America,
where most of the copyright holders resided. Faced with few other options, the decision



was made to simply eschew all copyrighted movies and peruse the public domain. Thus,
all commercial films shipped with Memory Box were obtained freely and legally from the
public domain. Curiously, a similar problem does not exist for music as in the two
principal media for transmission of music (CDs and MP3s) TPMs are not implemented
and transcoding of these media is permitted for personal use subject to the originally
purchased transmission media being retained. This condition is not specific to audio, and
in fact would apply to all videos were the circumvention of a TPM not necessary.
Homemade media never contain protection of this kind and given that the copyright
holders (the family members) were providing this media specifically for use with Memory
Box, legal difficulties were not encountered (Copyright Amendment Act 2000 (Cth) Sch 1 [98]).

Movies from the Public Domain Available for Viewing on Memory Box

Wizard of Oz
The 39 Steps
His Girl Friday
The Phantom of The Opera
The Hunchback of Notre Dame
The Gold Rush
And then There Were None
Charade
A Farewell to Arms
. Jungle Book
. Popeye the Sailor
. Father's Little Dividend
. Road to Bali
. Meet John Doe
. The Flying Deuces
. Little Lord Fauntleroy
. Glorifying the American Girl
. The Lady Vanishes
. Jack and the Beanstalk
. Zorro’s Black Whip
. Dressed to Kill
. Hercules
. Popeye the Sailor Meets Ali Baba's Forty Thieves
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24,
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

A Star is Born

The Fast and the Furious
Dick Tracy

Sing a Song of Six Pants
Superman

Rain

Angel and the Badman
My Favorite Brunette

All This and Rabbit Stew
Abraham Lincoln

The Big Show

Disorder in the Court
The Inspector General
The Outlaw

The Red House
Suddenly

Penny Serenade

Fire Over England

The Last Time I Saw Paris
The New Adventures of Tarzan
Impact

A Shriek in the Night
Bull Drummond

The Hurricane Express
Algiers

The Stranger

The Royal Wedding
Happy Go Lucky

The Great Rupert
Zorro’s Fighting Legion
A Word to the Wives
Salt of the Earth

I Cover the Waterfront
Something to Sing About
Stamp Day for Superman
The Painted Hills

Malice in the Palace



61. Tarzan the Tiger

62. The Wabbit who came to Supper
63. Gulliver's Travels

64. Santa Fe Trail

65. Second Chorus

66. The Princess and the Pauper

67. Eternally Yours

68. Vengeance Valley

69. Captain Kid

70. The Circus

Social Control Intervention Scores Memory Box Intervention Scores
post-control post-Memory Box
outcome measure minus outcome measure minus)
pre-control post-control control score pre-Memory Box || post-Memory Box || pre-Memory Box
mean (SD) mean (SD) (SD) t [ mean (SD) mean (SD) (SD) t
CMAI ” 42.82 (9.51) H 40.09 (9.19) ” -2.73 (6.78) H -1.33 CMAI H 45.82 (19.39) ” 37.27 (9.86) H -8.55 (13.70) ” -2.07
QOL-AD resident rated 43.09 (4.01) 42.09 (6.41) -1.00 (4.84) -0.69 QOL-AD resident rated 42.36 (5.54) 43.09 (4.76) 0.73 (3.74) 0.64
QOL-AD staff rated 36.18 (8.23) 32.27 (7.93) -3.91 (4.74) -2.73* QOL-AD staff rated 34.82 (6.37) 35.55 (8.14) 0.73 (5.04) 0.48
QOL-AD family rated 39.09 (5.97) 39.45 (6.61) 0.36 (4.72) 0.26 QOL-AD family rated 38.90 (6.49) 41.10(7.25) 2.20 (4.44) 1.57
Cornell Scale 5.18 (5.95) 5.36 (2.20) 0.18 (5.33) 0.11 Cornell Scale 5.73 (3.10) 3.45 (2.54) -2.28 (2.24) -3.36™
RAID 7.55 (7.54) 4.64 (3.38) -2.91 (6.33) -1.52 RAID 6.64 (4.18) 3.18 (2.93) -3.46 (4.03) -2.84* l
Staff Burden Interview 8.09 (6.67) 5.91 (4.42) -2.18 (5.84) -1.24 Staff Burden Interview 8.00 (5.93) 7.09 (3.96) -0.91 (4.83) -0.62 ‘
Note **p <0.01, *p <0.05 Note **p <0.01, *p <0.05
Table C1 Social control intervention scores Table C2 Memory Box intervention scores
Davison et al. 2015 Davison et al. 2015
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Participant Interviews

Listed below are some of the responses received during semi-structured interviews
with participants.

80-year-old woman with moderate dementia:
“I’m mad on the music, that’s my favourite ... I love the whole thing ... I just love it ... I
think it’s fantastic ... I want to buy it.”

86-year-old woman with severe dementia who showed a particular liking for the
music function:

“I had all the music that I liked ... I loved the music ... Liked having it in the background
... Like the radio ... I’'m sorry that it’s going ... I would have liked to keep it.”

88-year-old woman with moderate dementia:

“It looks like TV ... Works like TV ... You find something different on it that you won’t
find on TV ... It’s handy to have if you want to look at photographs ... Press a button and
they come up.”

89-year-old woman with severe dementia:

“It’s good to have something to look at while performing other activities like knitting or
drinking tea ... Good if people popped in ... I could share photographs with them and
different things of interest ... I would be interested in purchasing the device.”

Another 88-year-old woman with moderate dementia:

“I’m glad there’s Memory Box here ... I like the music, and that when I push the button I
can see my family ... I wouldn’t like it to suddenly disappear ... Easy to push a button and
have the song come on ... I frequently sing out loud to the music ... But I'm concerned
about the noise disturbing other residents.”

95-year-old woman with mild dementia:
“I found Memory Box easy to use ... Anyone can operate it ... Can get the selections ...
It’s not complicated to select the media using the four buttons ... I think it’s wonderful.”

82-year-old man with moderate dementia:
“I don’t see the need for it ...”, but he also acknowledged, “I enjoy looking at photographs
and listening to music.”

91-year-old man with mild dementia:

“Very limited ... It’s restricted as it only has a limited amount of material ... It didn’t
excite me much and wasn’t worth having in my room for what I got out of it ... T would
rather have TV ... The media available is insufficient to engage me ... You’ve got to have
something that someone wants to see.”

This participant had used computers extensively in his previous career, and was highly
competent in using existing technologies, for example Skype, and had an electronic photo
frame in his room providing this type of media.

76-year-old woman with moderate dementia:

“I think it’s a clever thing ... I’m a bit in awe of it but know I have only four buttons to
press ... It’s a good thing but I didn’t use it often during the trial period ... I haven’t been
in my room much.”

Family Interviews

Listed below are some of the responses received during semi-structured interviews with
family members.

Daughter of an 80-year-old woman with moderate dementia:

“Memory Box normalised her life and gave her control over her happiness ... It’s been
like being at home and having access to what she would have done at home ... It’s a
lifestyle companion ... Memory Box facilitated more satisfying conversations with my
mother ... Memory Box is life giving ... I saw definite improvement in her cognition,
which I attribute to motivation and engagement with the apparatus.”

Son of an 89-year-old woman with severe dementia:

“Memory Box is fabulous ... All the personal information that she liked, photographs,
music, there it was with the press of a button ... I wouldn’t mind one myself at home ...
There was a high level of engagement between her and the family members ... When we
visited Mum, we usually made comments about what was appearing on the screen; that
was good.”

Son of a 95-year-old woman with mild dementia who had been in the facility for
three months:

“The intervention was good for Mum. It formed part of her adjustment to a new life ...
[The trial] came along at the perfect time for Mum.”



Son of an 86-year-old woman with severe dementia:
“Mum loved watching [Memory Box] ... it brought back good memories for her, although
she did struggle with a few faces.”

Son of an 88-year-old woman with moderate dementia:
“I loved the music and photographs ... Mum loved it ... I thought it was fabulous,” but he
expressed aesthetic concerns: “it’s ugly, a metal robot, too big.”

Wife of an 82-year-old man with moderate dementia:

“Memory Box gave him another way of filling his time ... another thing to occupy himself
... He loved the photographs of his sisters and being able to select from different media
types ... Having choices was good What is the possibility of purchasing
Memory Box?”

Son of a 95-year-old woman with mild dementia:

“The delight Mum took from [Memory Box] and with us having fun with it ... The
simplicity was the thing I liked the most ... She showed visiting family members how to
operate the device ... I like the ability to switch between programs ... She could switch
from a show to music if someone came in.”

Son of a 91-year-old man with mild dementia:

“He previously showed lack of interest in the selected media ... You should see Dad’s
smile now when he talks about the photographs ... When you look at his face, you can see
him liking it ... Dad hasn’t got long left, and if dementia is taking hold then [Memory
Box] may extend him further ... I would like to enquire if I can purchase the device for
my father.”

Not all family members reported positive observations.

Daughter of an 85-year-old woman with moderate dementia:
“She didn’t have the desire to use it.”

Son of a 76-year-old woman with moderate dementia:
“She wasn’t comfortable with it ... She needed encouragement ...
But she loved it when she was on it ... She would say, ‘remember this?’”

Staff Interviews

Listed below are some of the responses received during semi-structured interviews with
members of staff at aged-care facilities.

Lifestyle coordinator:

“One resident absolutely loved the music ... Memory Box helped staff to engage with
residents in reminiscence and conversation topics ... But it was negatively perceived by
one resident with visual impairment ... She was upset that she didn’t see the people ...
She didn’t settle into it.”

Diversional therapy trainee on placement at one facility:

“It’s really good ... I just wish they had it for more time ... I enjoyed seeing them view
their family... Seeing them light up when they saw family pictures ... One resident
particularly enjoyed watching old movies ... Memory Box is really good for people with
or without dementia if they are a bit down, and for those who don’t leave their rooms and
are isolated ... Memory Box facilitated interaction between residents and staff members
... They talked about the family pictures and messages.”

Personal care assistant:
“Memory Box is an interactive tool ... especially for one-on-one with family ...
I like its simplicity and the large screen ... The device is personalised to the individual.”
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Multimedia System 3D Renders (final design)
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Multimedia System 3D Renders (initial concepts)
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Conventionally, tactile buttons are electrical momentary switches with a direct link to control circuitry.
However, for purposes of the multimedia system prototypes, the following buttons have been developed
(and therefore do not conform to the desired force-travel combination of 0.30-0.48 N and 0.2-3.9 mm). s



5-year-old woman with mild dementia:

“The delight Mum took from [Memory Box] and with us having fun with it ...
The simplicity was the thing I liked the most ...
She showed visiting family members how to operate the device ...
I like the ability to switch between programs ...

She could switch from a show to music if someone came in.”
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