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Abstract. A significant percentage of those aged 65 and over live with a group 
of disorders known collectively as dementia, an irreversible and progressive 
decline in cognitive function beyond that expected from normal ageing. In 
2013, 44 million people worldwide were affected, and this figure is projected to 
reach 135 million by the year 2050. However, due to busy schedules, caregivers 
are unable to provide everyone in their charge with as much personal attention 
as they would like. This reduction in stimulation and social contact can result in 
monotony and concomitant boredom, loneliness, agitation and even aggression. 
This paper provides information on the progress and process of research 
conducted between 2011 and early 2014, directed at developing ‘Memory Box’; 
a personalised multimedia device, which can be used independently by 
individuals with dementia, to access their favourite music, videos, photographs 
and pre-recorded messages from family members. 
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1 Introduction 

Since the beginning of recorded history, the global population has been ageing, and 
this trend shows no sign of abating. On the contrary, according to a 2002 United 
Nations report (UN), the rate of global population ageing in the 21st century is 
expected to exceed that of the previous century; those over 80 are currently the fastest 
growing age-group (UN, 2002). Although largely the result of positive factors (such 
as increased life expectancy) one of the unfortunate side-effects of global ageing is a 
higher prevalence of dementia, as the condition is far more common in the elderly. 
Global incidence is expected to rise from 44 million in 2013 to 135 million by the 
year 2050 (BBC, 2013). The UN report also predicts that the same year will mark the 
reversal of the global ratio of young (under 15) to old (over 60) for the first time in 
human history, and warns of the socio-economic stress that current trends portend. 
The 'global disaster waiting to happen' is predicted to be 'the biggest health and care 
problem of our generation' (BBC, 2013). This paper will summarise the development 
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of a multimedia device called ‘Memory Box’ that aims to treat the Behavioral and 
Psychological Symptoms of Dementia (BPSD) and improve the quality of life of its 
users.  

1.1 What is Dementia? 

The term dementia describes a collection of conditions caused by a progressive 
decline in cognitive function beyond that expected from normal ageing (Disabled 
World, 2013).  These conditions include amnesia, changes in personality, language 
attrition, loss of perception and cognitive dysfunction (AIHW, 2007) which may 
affect one’s intellect, sociability, rationality and normal emotional reactions 
(Alzheimer’s Australia, 2009). In summary, the condition makes day to day life very 
difficult for those affected (Alzheimer’s Australia, 2012). 

Although it can occur at any stage of adulthood, dementia is far more common in 
the geriatric population (Disabled World, 2013). Unfortunately, the effects are both 
degenerative and irreversible. There is currently no cure for dementia (Access 
Economics, 2009). 

1.2 Non-medicinal Interventions 

Data from numerous trials indicate that medication is still used as the primary form of 
treating BPSD despite there being frequent evidence from clinical trials of high 
placebo response rates (Ballard & O’Brien, 1999). In the developed world, more than 
40% of people with dementia are taking inappropriate and unnecessary prescribed 
medication (Margallo-Lana et al, 2001) which can lead to negative side-effects such 
as sedation,  concomitant falls, reduced well-being and quality of life (Ballard et al, 
2001) and even a decline in cognition (McShane et al, 1997). 

These and other negative side-effects encourage the development of effective non-
medicinal forms of treatment that would address the causes of psychological 
distress, which include boredom, loneliness, loss of intimacy, diminished self-
esteem, curtailed opportunities for meaningful activity, and the like, without any 
adverse side-effects. 

1.3 The Problem 

As O' Connor et al. (1990) observe, carer burden is proportional to the severity of 
BPSD and is usually the main reason for the placement of those afflicted into aged-
care facilities. The result is a high prevalence of BPSD in the interned population 
(Schultz & Williamson, 1991 and Haupt and Kurz, 1993). 

Research suggests that due to busy schedules, caregivers at aged-care facilities may 
not always have the opportunity to provide persons with dementia with an ideal 
amount of attention (Cohen-Mansfield, 2001). As BPSD exacerbate, it is more 
difficult for family members and caregivers to communicate with and handle those 
exhibiting them (O’Connor et al., 1990). Individuals with dementia therefore spend 
much of their time in isolation, which can cause boredom, loneliness, agitation or 
even aggression (as well as other common symptoms) (Alm et al. 2003). 
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2 Literature Review Summary 

To date, there are hundreds if not thousands of studies that have looked at 
interventions for the reduction of BPSD. Since non-medicinal interventions have been 
reported to be effective in reducing BPSD, it is on this basis that a literature review 
was conducted in 2011 by the authors of this paper. Some positive results reported 
that: 

• audio-visual stimulation is an effective intervention for the reduction of BPSD, 
especially if tailored to suit their personal tastes (Cohen-Mansfield and Werner, 
1997; Thomas et al., 1997; Clark et al., 1998; Gerdner, 2000; Sherratt et al., 2004; 
Garland et al., 2007) 

• the use of touch-screen technology works well in allowing a degree of 
independence to residents at aged-care facilities, without the presence of a 
caregiver (Astell et al., 2008). 

3 The Gaps 

Because individuals with dementia responded well to personalised audio-visual 
stimulation (Cohen-Mansfield and Werner, 1997; Thomas et al., 1997; Clark et al., 
1998; Gerdner, 2000; Sherratt et al., 2004; Garland et al., 2007) and since the 
intensity of one-on-one interaction with caregivers had practical limitations due to the 
busy schedules of the caregivers (Cohen-Mansfield, 2001), it followed, therefore, that 
there was a need to design a digital device that can serve as a means of making such 
audio-visual stimulation available to individuals with dementia in the most effective 
and most convenient way possible. 

A question that is often asked is, “…so why, then, isn’t everyone with dementia 
walking around with an iPod, or an iPad?” Unfortunately, it’s not that simple. Owing 
to the nature of their impairment, individuals with dementia would require a highly 
specialised multimedia interface, if they are to operate it independently. 

4 The Challenges 

Between 2011 and early 2014, positive non-medicinal interventions have been tested 
on 7 individuals with mild dementia at Chelsea Manor, an aged-care facility in 
Melbourne. 

Information from caregivers at Chelsea Manor reported that people with dementia 
possess certain characteristics that we must take into account during the design 
process:  

• they are increasingly more forgetful as their impairment exacerbates, and they may 
misplace things, so the device can be neither too small nor portable 

• they sometimes become agitated and aggressive, and may vent their anger at the 
equipment, so it has to be sturdy and durable, and made of material that will not 
cause them injury 
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• they may easily be distracted, so it has to offer variety to keep them continually 
interested, and riveted to the device 

• they should be able to operate the interface easily, and independently, over a 
considerable period of time, irrespective of the decline in their level of impairment; 
so it has to adapt to their condition 

• caregivers or family members should be able to update the content easily and as 
often as needed. 

With these challenges in mind, we realised our device should not just be another 
generic computer, but a multimedia device dedicated to the use of our target group. It 
is from this information that we began to develop ‘Memory Box’. 

5 ‘Memory Box’ (Summary) 

This chapter summarises the key features of ‘Memory Box’ and briefly touches on 
test results from Chelsea Manor. In 2011, we introduced our project to residents at 
Chelsea Manor which resulted in the compilation of a Product Design Specification 
(P.D.S.) to establish usability requirements. Results demonstrated that: 

• residents had their own personal media preferences. This brought about the design 
of individual devices or units for their bedrooms (rather than having a single device 
located in a hallway for everyone to share)  

• the incorporation of a visual display, interface and media storage device of some 
sort would be necessary 

• the product would need to be both accessible to people in wheel-chairs and on 
walkers, and capable of being mounted securely on a wall, table or at a bed-side 

These constraints together with the valuable information from caregivers at Chelsea 
Manor narrowed down the amount of research we had to consider and led to the 
development of concepts, some of which have been simulated (figures 1, 2, and 3). 

  

Fig. 1. Concepts (Nayer, K et al., 2011) 
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Fig. 2. Concepts (Nayer, K et al., 2011) 

 

Fig. 3. Concepts (Nayer, K et al., 2011) 

A few months later, ideation followed, resulting in a range of interface concepts, 
from physical buttons to icons on a touch-screen. Several of these concepts were built, 
tested, and evaluated during visits to Chelsea Manor. 

Consultation and usability-testing revealed that although the novelty of touch-
screen technology prolonged interest in use of the product, physical controls may be 
necessary for moderately and severely impaired users. Some users with mild 
impairment were unable to operate a touch-screen and preferred pushing the physical 
buttons as they were more familiar with these types of interfaces.  

Our literature review reported that muted colours were preferred to bright colours; 
however, tests at Chelsea Manor proved otherwise. Accordingly, we selected and 
tested these bright colours which contrasted one another and received positive 
feedback. One resident was still able to identify the different colours despite being 
colour-blind. A black background offered the best contrast for our media buttons. 
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These factors led to the development of a new P.D.S. that reported the need for a 
touch-screen which would display four types of media (selected after our literature 
review): music, photographs, videos and pre-recorded video messages from family 
members. A range of symbols that represented the different media types were tested 
and results reported that residents preferred simple vector-based symbols to 3-
dimensional images and photographs (figure 4). 

 

Music Videos Photos Talk

 

Fig. 4. Our selected media, colour selections and symbols (Nayer, K et al., 2011-12) 

We then developed our first simulation, and video recorded a user operating the 
device. This was played to residents at Chelsea Manor, reminding them of the aim of 
our project. All residents enjoyed watching the video and wanted to try out the device 
for themselves. 

An important observation indicated that we would not only have to design an 
interface for the individuals with dementia (our primary users), but also one for the 
caregivers or family members (secondary users), which would enable them to easily 
upload media onto the device. 

From there on, we developed a range of screen-shots1 which would allow 
individuals with dementia to navigate from one screen to the next with ease, using 
simple interfaces customised for their impairment level, and rewarding them with 
their favourite media (figure 5). 

On our next visit to Chelsea Manor, we presented residents with a touch-screen 
(iPad) which none of them had ever used before. Residents were asked to play a 
simple game of Solitaire that would test the ease with which they could use the touch-
screen. Results reported that residents preferred double-tapping the screen to sliding 
their fingers from one point to another. Some residents found the screen to be too 
bright, while others said it was too sensitive and too small to notice the numbers on 
the playing cards. 

Further insight led to a solution that incorporated a larger touch-screen, physical 
buttons and the ability to select one of two interfaces to suit the different levels of 
dementia (mild, moderate and severe). Aspects of this design have undergone several 
rounds of usability tests and revision, with several simulations tested at Chelsea 
Manor. All users were able to navigate independently from one page to another using  
 

                                                           
1  An image taken by a computer to record the visible items displayed on the monitor, 

television, or other visual output device. 
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Fig. 5. The development of our screen-shots (Nayer, K et al., 2011-13) 

 

Fig. 6. ‘Memory Box’ (Nayer, K et al., 2013-14)  
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the touch-screen without any difficulty and made comments such as: “easy and fun to 
use”, “incredible”, “something I could get used to” and “now I won’t get bored!” 

Our latest simulation of Memory Box comprises of a 23 inch, infra-red touch-
screen. This allows for users to navigate from one screen to another using the digital 
buttons on the touch-screen as well as translucent corresponding physical buttons, 
which are placed above the touch-screen in a frame. When a physical button is 
pushed, it makes contact with the touch-screen and activates it. 

Our physical translucent Silicone buttons capture the light from the screen beneath 
it allowing it to glow. In this way, for example if there are only 3 media options 
available instead of four, the missing fourth section will black out creating a ‘dead 
button’ or a button that will automatically not be illuminated thereby not drawing any 
attention to itself (figure 6). 

6 Results and Conclusions 

Tests at Chelsea Manor confirmed that a touch-screen device offering personalised 
multimedia (music, videos, photographs and pre-recorded messages) can be used and 
enjoyed by individuals with mild dementia. However, for fully autonomous use, 
digital buttons / selections on the touch-screen should be accompanied by redundant 
physical counterparts. 

Other tests indicated that if the impairment level of an individual with dementia 
exacerbated from mild to moderate, it is anticipated that the individual may not be 
able to use the existing interface and therefore the need for a simplified one will 
arise.‘Memory Box’ aims at optimising independent use by individuals with dementia 
by: 

• implementing physical buttons that correspond to digital buttons on a touch-
screen 

• providing interfaces that cater for the different impairment levels of dementia 
• allowing for customisation; uploading an individual’s favourite media 
• using symbols that are familiar to an individual with dementia (as against 

standard international symbols) 
• using bright contrasting colours (that can also be distinguished by individuals that 

are colour-blind) 

To the best of our knowledge, ‘Memory box’ is the first dedicated multimedia 
device for individuals with dementia. To date, testing has only been conducted on 7 
individuals with mild dementia. Further testing by psychologists on individuals with 
moderate and severe impairment is soon anticipated. 

It is hoped that ‘Memory Box’ will contribute greatly to the well-being of 
individuals with dementia and that it may allow them to live out their remaining years 
with active minds and an improved quality of life, which would restore a sense of joy 
and contentment in them, their caregivers and family members. 
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