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Abstract— Estimates suggest that Ireland will have 50,000 people
with dementia by 2016 and over 100,000 by 2036. Combined with
European total costs estimated in 2005 at €130 billion. In the
absence of a cure for dementia there is a real need to develop
pervasive, user-centered technologies to enhance the well-being
and quality of life of people with dementia. This study explores
the use of Microsoft SenseCam images within the principles of
Cognitive Stimulation Therapy (CST) to engage people with early
stage dementia in meaningful discussion. The SenseCam
intervention, like the CST approach, is aimed at general
enhancement of quality of life and global cognitive and social
functioning.
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L INTRODUCTION

The purpose of this research is to contribute to the
knowledge of meaningful interventions in early stage dementia
care. It will explore the discussion encouraged by viewing
images derived from Microsoft SenseCam, a wearable camera,
within the principles of Cognitive Stimulation Therapy (CST).

CST focuses on strengths and abilities and is careful to
avoid situations which erode self-esteem [1]. CST as an
approach relies heavily on images to generate discussion. In
this instance the images derived from SenseCam are personal
to the individual. SenseCam is a lightweight wearable digital
camera which passively takes images of the wearers’ activities
throughout the day. It does not have a viewfinder or a display
that can be used to frame photos; instead SenseCam is fitted
with a wide-angle (fish-eye) lens that maximizes its field-of-
view. This ensures that nearly everything in the wearer’s view
is captured by the camera. SenseCam also contains a number of
electronic sensors, including light-intensity, a passive infrared
(body heat) detector, accelermoeters, and a temperature sensor,
which are used together to automatically trigger a photograph
to be taken [2]. SenseCam takes about 3,000 images in a
typical day.

In this project, the focus of the intervention is creating
meaningful discussion with the person with dementia. Because
remembering is an act of communication, re-telling past
experiences is integral to social interaction and creates
interpersonal bonds. A broad range of measures and qualitative

data will be collected to evaluate the extent to which the
images from an individuals own life generate discussion, and
such discussions effect quality of life, communication skills
and carers’ strain for example.

II.  THE SCALE OF DEMENTIA

There are 37,000 people with dementia in Ireland [3]. By
the year 2026 it is estimated this number will increase to
52,000 [3]. In the European Union approximately 5.1 million
people live with dementia and within the next 50 years this
number will raise to approximately 11.9 million dementia cases
[4]. Based on several meta-analysis of epidemiological studies,
[5] calculated 8.5 million dementia sufferers in the year 2010
and the number will exceed 16.2 million in the year 2050, in
the whole of Europe including eastern sub-regions. In
comparison the estimated number of people with dementia in
Australia is 200,000 and will exceed 730,000 by the year 2050
[6]. The current research on prevalence rates in dementia
predicts dementia cases per year will increase regardless of
geographical location [3-5]. Contrarily, the working-age
population will decrease during the next 50 years [5].

Dementia is a serious loss of cognitive ability beyond that
which might be expected from normal aging which affects
social activities, relationships or work. The above criteria set
out in the Diagnostic and Statistical Manual of Mental
Disorders is most commonly used for diagnosis of the disease
[7]. Dementia is an umbrella term for many different diseases,
all of which have similar symptoms, but different aetiologies.
The onset of dementia is generally insidious and there is no
definitive biological marker of disease onset. Because of this
the diagnosis of dementia is a complex process [8]. The scale
for staging of dementia enables approximate classification of
the disease, into mild, moderate or severe, with the latter
presenting high cognitive impairment and the former very low
cognitive impairment [9]. The staging of the disease allows
engaging the person with dementia with appropriate
interventions, therapies and care especially in the early stages
of the disease [10].

There is growing evidence that early identification of
dementia has the potential to be beneficial to sufferers and their
families and so there is increasing medical and public
consensus that diagnosis should be made as early in the illness
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as possible [11]. There are many challenges after dementia
diagnosis is issued to both the person and their family which
include communication and social withdrawal directly
affecting the well-being of the person with dementia [12]. One
study found benefits from early-targeted psychosocial
intervention for people with dementia and their carers [13]. The
results indicated the possibility of improving memory
performance and maintaining carer mood through use of
targeted psychosocial intervention in the early stages [13].

In order to deliver a high standard of care within the
financial constraints likely to face health services over the next
decade it is essential to develop our knowledge of strategies
that can improve independence and quality of life for people
with dementia. As currently there is no cure for dementia and
early diagnosis and intervention are the expressed aim of every
public policy on the disease, a wider range of legitimate
supportive options are necessary. A recent study identified the
need for pervasive technologies to move from managing illness
to maintaining well-being [14]. Many of these technologies are
being developed to enhance the well-being and quality of life
of people with dementia. Including this research on SenseCam
therapy for people with early stage dementia.

III. TECHNOLOGY AND DEMENTIA

Technology has the potential to promote independence and
enhance quality of life of the person with dementia. Pervasive
health care technologies are promising and can make very
significant difference to the lives of people with dementia and
their carers [15]. The benefits of using technology in dementia
care has been demonstrated through recent initiatives including
ASTRID [16] and ENABLE (Enabling technologies for people
with dementia) [17]. These projects not only describe the
opportunities innovative technology can create, but also the
technological solutions to common challenges and the ethical
considerations associated with them [16, 17].

Research has demonstrated that there is a wide variety of
technologies available to both people with dementia and their
carers. They can be divided into 4 main categories, namely (a)
Monitoring and Safety (b) Communication and Interaction (c)
Supporting daily life Independence and (d) Memory training.
The following are examples of research within these categories.

A.  Monitoring and Safety.

Monitoring and safety technologies used in dementia care
include GPS systems which enable tracking of the person with
dementia and alerting the carer if safe boundaries are crossed.
Bed Occupancy Sensors are also popular in care settings,
allowing monitoring patients by nursing staff [18].

B.  Communication and Interaction.

The CIRCA project includes a touch screen computer with
variety of media including generic photographs, music and
video. It aims at increasing communication and relationship
between the person with dementia and the caregiver through
technologically innovative reminiscence [19].

C. Supporting daily — life Independence.

The ENABLE multi-national project assessed the effectiveness
of devices such as calendars, picture telephones, item locators,
automated night lamps, and gas cooker monitors among people

with dementia. The results for Ireland indicated that devices
such as telephones and calendars were most successful because
of their ease of use and low technical difficulty [15].

D. Memory Training.

GRADIOR is a multimedia system designed for
neuropsychological rehabilitation and cognitive assessment.
Training focuses on the least-deteriorated cognitive functions
and content for training is chosen by the carer or therapist [20].

The safety and security of individuals with dementia still
dominates the technological innovations. Less research is
carried out on how to enhance quality of life and general well-
being. Many of the monitoring technologies can be seen as
supporting the carer rather than the person with dementia.
According to [21] quality of life is more than just feeling safe
and secure; there is a real need to develop more innovative
technologies aimed at improving the quality of life of the
person with dementia.

Essentially, our research addresses the communication and
interaction technology category from the above. However it
also supports independence in that if successful in enabling a
person with dementia to maintain their conversational skills it
will consequently help address social isolation. SenseCam
images have also been found to improve memory in patients
with memory impairments [22], hence this technology has
potential as a memory training technology although this is not
the central focus of this study.

IV. THERAPEUTIC APPROACH

Our research uses an innovative approach by combining
SenseCam images with principles of CST to encourage
discussion and improve global cognition. Aspects of CST to be
adopted include a framework of 14 sessions of themed
activities run over a seven week period. The sessions have
some basis in reminiscence, where meaningful discussion
about memories from one’s life is the key to interaction,
enjoyment, increased contribution and engagement [23]. CST
aims to actively stimulate and engage people with dementia,
whilst providing an optimal learning environment.

V. RESEARCH OBIJECTIVES

Our research explores the response of participants to
viewing images derived from Microsoft SenseCam. A
secondary aims includes exploring whether the images enable
rich opinion based discussion, under what conditions, and
whether discussing such images is meaningful and enjoyable to
individuals. The findings will contribute to the knowledge of
meaningful interventions in the Early-Stage Dementia care.
This research will be conducted over a 36 month period in an
exploratory and descriptive approach using the Multiple Case
Study method [24]. Three individual case studies will be used
to collect in-depth data within their context about a complex
issue.

Three individuals with early stage dementia who have a
carer will be recruited. Participants will be asked to wear
SenseCam while they go about their everyday life, for the
duration of seven weeks. Participants will decide with the help
of their carers when they wish to wear the SenseCam and under
what social conditions (e.g. alone at home, leisure time



activities, socializing with others, etc.). Participants will also be
made aware of a privacy button on the camera allowing them to
switch the SenseCam off at any time they wish. For the period
of these seven weeks the therapist and the researcher will call
at pre-arranged appointments twice a week, 45 minutes each.
During this time the therapist will view the images and engage
the participant in discussions about the images using software
which automatically structures the thousands of SenseCam
images captured each day, into “events”. The event-based
browsing software developed in the CLARITY centre [25]
allows huge amounts of SenseCam data to be navigated easily.
The participant, the carer and the researcher will keep a journal
each reflecting on observations throughout all sessions during
the seven week period. The researcher will observe the
therapist and participant engaging in CST, noting reflections in
the journal regarding the process of administration, participant
enjoyment and any other comments. A tape recorded interview
including responses to standardized measures, medical and
social history will be undertaken before and after the seven
week therapy course.

A variety of qualitative and quantitative data will be used to
ensure the experience of discussion encouraged through
viewing the images derived from SenseCam is explored
through multiple lenses. This will allow multiple facets of the
phenomenon to be revealed. This is an original interpretation
of cognitive stimulation and thus needs careful study in order to
explore the possibilities of its use and its effects.

Qualitative data will include medical and social history, a
tape recorded interview with the carer and the person with
dementia before and after the course of the therapy and journals
kept by the researcher, the carer and the person with dementia
reflecting on observations throughout the sessions from the
perspective of the author. Quantitative data will include
responses to standardized measures collected before and after
the therapy course. There is evidence that questionnaire
responses are important factors to take into consideration in
evaluating any therapeutic intervention [10]. The use of these
questionnaires will also allow some preliminary comparison of
the effect sizes of previous CST research although it must be
stressed that any such comparisons will be tentative. Non-
parametric tests of repeated measures will be used on the
quantitative data. Once the quantitative data is analyzed, results
will be placed in arrays with the qualitative data. Arrays can be
grouped by source, chronologically, by proposition question or
thematically. Typically the data is combined and recombined
in several different ways in order to get a thorough
understanding of the nuances and the different point of view in
each case. As the proposition questions are addressed
information can be triangulated.

VI. CHALLENGES, RISKS AND BENEFITS

This study will use images from the participants’ everyday
life for the purpose of the therapy. During which the therapist
will view the images and engage the participant in discussions
about them. Using past memories is usually an enjoyable
experience like tapping into a strength many people with
dementia have. Furthermore, the study is low risk as the CST
sets clear ground rules that the focus is not on remembering
specific facts, events or people, personal difficulties or

traumatic incidents. The focus is on pleasurable therapeutic
process, stimulating rich opinion rather than fact based
discussion. The opinions may be amusing, sad, and unusual but
they will never be wrong. Nevertheless, some participants may
have unhappy (even traumatic) memories which could be
triggered by viewing some of the images. Participants may find
it challenging viewing images of their life that they may not
remember. Also they may draw on their life memories or may
have view their images negatively, regretfully, as an
embarrassment, or for unanticipated reasons may become
distressed during the therapy.

The research team acknowledges this issue and has set up
safeguards to deal with such situations and to minimize the risk
to the participants. In the event that this occurs participants will
never be pushed into exposing painful memories against their
will. If however the participant necessitates talking further
about it, the therapist will enable them to discuss their distress
and will be helped reflect on the best course of immediate
action, including taking a break or discontinuing the therapy.

Currently, people with dementia and their families in Ireland
rarely receive any intervention in the early stages of the
disease; participation in this study will provide free
intervention for both the person with the dementia and their
carer. It is possible that there will be direct benefits to the
person with dementia and the carer in terms of improved
cognitive or psychosocial well-being. Indirectly this will
contribute to the currently small literature base on meaningful
responses to dementia.
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