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ABSTRACT

Objective: The main objective of this project was to study how to secure the wandering of elderly persons diagnosed
with dementia caused by Alzheimer's disease by using healthcare technologies. M ethods: The study was carried out
during a three-year period (2008-2011) in the region of South Ostrobothnia, Finland. Thirty-two elderly persons living
at home and diagnosed with Alzheimer’s disease participated in the study. The ages of the intervention group ranged
from 66 to 90 years; the average age was 81 years. A total of 63 different home care devices including 24 location based
technologies were tested during the intervention. The choice of technology used was based on the individual needs of
the elderly person. Results: Participants with mild stage memory impairment were able to use and benefit from the
technology installed during the intervention to live more independently. The most useful devices were those that oper-
ated within the home. Nine of ten users of door alarm systems, five of nine users of GPS systems and al users of GSM
systems were satisfied with the technologies. Conclusions. Location based alarm and access control technology can
have a positive impact on the lives of elderly persons suffering from dementia. When chosen appropriately, technology
can help to reduce or eliminate the wandering often associated with dementia. Regardless of the technology used, it
should be installed when the elderly person is at the early stages of dementia; at later stages of the disease it is usually

impossible for the elderly to adequately adopt the device.
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1. Introduction

Asis well known, the elderly population of the world is
increasing rapidly. According to the Center for American
Progress, there were 34 million elderly Americans in
2007. According to predictions, this number could rise to
80 million by 2050 [1]. In Europe, people over the age of
75 years could form one-third of the population by 2050
[2]. This means that the number of elderly persons could
more than double in Europe and North Americato atotal
of 125 million by 2050.

Dementia is one of the most common chronic diseases
affecting elderly persons [3], Alzheimer’s disease in turn
is the most common form of dementia. Alzheimer’s dis-
ease affects the brain, causing problems in thinking,
memory and behavior. In 2006, 26.6 million people had
Alzheimer’s disease worldwide. By 2050, the number of
people affected by Alzheimer's disease is expected to
reach up to 106.4 million [4].

Finland has a high incidence Alzheimer’s disease. Of a
relatively small population of some 5.3 million, over
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120,000 persons have been diagnosed with memory im-
pairment. Every year, there are 13,000 new cases of
memory impairment diagnosed, of which seven thousand
are diagnoses for persons under 65 years of age. Alz-
heimer’s disease is the most common cause of memory
impairment, accounting 60% of all cases in Finland [1,
5,6].

The onset of Alzheimer’s disease commences the slow
degradation of a patient’s cognitive skills. Symptoms
usualy develop slowly and get progressively more se-
vere over time. A common symptom during the disease’s
primary stage is temporary memory loss, more infor-
mally known as a blackout. A blackout can occur any-
time and is characterized by disorientation due to the
temporary memory loss. In this phase, patients are
known to get lost and have atendency to wander [7].

New technological devices and aids are constantly be-
coming available that can help elderly persons live safely
and independently in their own homes. These devices
include, for example, safety alarm phones, electronic
medication dispensers and dosage medication reminders,
and fall alarms. Global Positioning System (GPS) de-
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vices could in some cases potentially provide a solution
to the problems encountered by persons prone to wan-
dering behavior [7-9].

1.1. Aim of This Study

The main goa of this project was to study how to prevent
and reduce wandering of elderly persons diagnosed with
Alzheimer's disease by using alarm and tracking tech-
nologies. The target group consisted of persons between
the ages of 66 to 90, who are defined as elderly for the
purposes of this study.

Three different types of technologies were investi-
gated:
e Those that are operated within the home (indoor

technologies).
e Devices that are used in close proximity to the home

(for example, in the garden).

e Technologies that are used outdoors at arbitrary dis-

tances from the home.

1.1.1. Indoor Technologies

There are numerous alarm devices available that operate
within the home. These have been available for many
years and they have proven to be quite reliable [3,8].
Security improving devices, including wireless aarm
systems integrated to telecare systems, were found to be
the most versatile indoor technologies installed. The de-
vices used in this study consisted of safety phones and
surveillance monitoring devices. The most commonly
used devices were wrist-band alarms and fire alarm sys-
tems.

Two types of door alarms were also used in this study,
one with door magnets that generates an alarm immedi-
ately after the door is opened and another with more “in-
telligent” functions. The alarm from both of these could
be routed to highly audible sirens located within the
house. Alternatively, the alarm could be routed to a call
center or to relatives.

1.1.2. Close Proximity Technologies

Safety in the courtyard, especially to prevent unwanted
exits from the yard (in close proximity to the home), was
explored by testing the utility of different types of de-
vices. Radio-frequency identification (RFID) is a tech-
nology that uses radio waves to transfer data from an
electronic tag, attached to an object or person, for the
purpose of identifying and tracking information embed-
ded in the tag from several meters away and beyond sight
[10]. Unfortunately, the RFID devices available for this
study were found to be too unreliable, therefore the
safety of the yard was secured primarily by GSM (Global
System for Mobile communications) cameras where ap-
propriate. These cameras can be connected directly to the
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local mobile phone GSM networks and they can be acti-

vated by motion detectors. When a motion detector indi-

cates movement, a Multimedia Messaging Service (MMS)
message is automatically transmitted to a selected GSM

mobile phone number.

1.1.3. Outdoor Technologies

Exterior area safety was studied by testing GPS devices
[11,12]. These have developed significantly during the
past years and many solutions are currently available. In
this study, we installed nine GPS devices of two different
types. One was the Internet Based GPS Tracking device
by LDS Group plc, and the other was a so-called full
service solution by Verifi plc. The Verifi GPS service-
based system works through a call-center, which pro-
vides location details and assistance with one press of a
button on the GPS device carried by a user. In addition to
GPS devices, adso two Radio Frequency (RF) based de-
vices were tested, manufactured by Tracker plc.

2. Materialsand Methods

This project was carried out in the South Ostrobothnia
region of Finland during three years, starting in 2008 and
was concluded by 2011. The total population of the re-
gion is about 195,000. As noted previoudy, the goa of
this project was to study how to prevent and reduce
wandering of ederly persons diagnosed with Alzheimer’s
disease by using alarm and tracking technologies.

The intervention group consisted of 32 participants
and their family and caregivers living in three munici-
palities of the Health District of South Ostrobothnia. The
size of the study group was relatively small because the
resources available for this study were limited.

The age of the participants ranged from 66 to 90 years,
the average age was 81 years. There were 13 male and 19
femal e participants.

The criteria for selection for the study were that al the
persons were living at home in a rural region, had Alz-
heimer’s disease and were patients of South-Ostroboth-
nia Health Care District. All had either a previous history
of wandering, or were considered to be at risk of wan-
dering, as determined by their caregivers or closest rela-
tives. The final choice of the study participants was de-
cided by the regional health care organizations responsi-
ble for individual care. It turned out that there were only
32 suitable persons that filled the criteria, so all of these
were selected to the study.

The study region is predominantly rural in nature,
hence most of the participants resided at relatively long
distances from healthcare services.

At the beginning of the intervention, all participants
were tested to determine the stage of their cognitive
functions by using three commonly utilized memory tests:
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the Mini-Mental State Examination (MMSE), Clinical
Dementia Rating Scale (CDR), and Reisberg Functional
Assessment Staging Scale (GDS-FAST) [13].

Based on the results of these tests, the participants
were then categorizes as suffering from early, mild, me-
dium or severe stage of Alzheimer’s disease. The defini-
tions of these categories are shownin Table 1.

Once the overal status of the participants was deter-
mined, their living conditions were investigated by inter-
viewing participants and relatives or stage holders. Based
on this information, an assessment was made by a
multi-professional group of the overall situation and the
needs of the study participants.

In the beginning of the research, families of 12 par-
ticipants were concerned about the coping ability and
nine participants had problems with “getting along at
home”. The reasons for these problems were mainly due
to aggressive behavior relatively common to a dementia
patient. Patients suffered from confusion, delusions,
feelings of insecurity, and from fear of thieves and ped-
dlers. Eight patients were reported to have diurnal rhy-
thm disorders, and 15 participants had wandered or got
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lost at least once prior to thisintervention.

After selection of participants, a technologically ex-
perienced multi professional group of specialists decided
which were the most suitable technologies for the re-
cipients. Technologies were chosen based on the indi-
vidual needs of each participant. Users' and their rela
tives' ability to use the devices were taken into account.
The users were instructed on the use of the technologies
properly and continuous technical support was available.
The installed devices were first tested in a laboratory
setting before the installation.

Selected technologies were set up during the second
home visit and also training to use the selected devices
was carried out at this stage. The correct functioning of
the installed technologies was ensured by keeping in
touch with the participants. All necessary home visits
were made during the process. The average number of
home visits was three per participant. After the interven-
tion, the final home visit and the final estimation includ-
ing interview of the participant and their relatives were
carried out (Figure 1). The interviews were recorded
after obtaining informed consent.

Table 1. Grading of Alzheimer’s disease stages accor ding to memory test scores.

Alzheimer’ s disease stage Early stage Mild stage Medium stage Severe stage
Mini-Mental State Examination (MM SE) 30to 24 261018 221010 12to0
Clinical Dementia Rating Scale (CDR) 0.5 05to1 1to2 2to3
Reisberg Functional Assessment Staging Scale (GDS-FAST) 2t03 3to4 4t06 6t07

First home visit
Individual analyses
Technology
Environment \
Memory tests > Planning
MMSE Multiprofessional group
CDR Individual technology evaluated
GDR-FAST
Research process
Second home visit
Final home visit listaliloms
Evaluation Education
Interview
Memory test ¥
\ Communication and administration
Evaluation
Third home visit if necessary —
Figure 1. The steps of the intervention process.
Copyright © 2013 SciRes. ETSN
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3. Resaults

No early stages of Alzheimer's disease were found
amongst the participants at the beginning of the interven-
tion: 12 participants were diagnosed with mild stage
Alzheimer’s disease, 14 participants with medium stage,
and six participants with the severe stage (Table 2). At
the end of the intervention, four persons were at the mild
stage of Alzheimer’s disease, nine at medium stage, and
nine were diagnosed with the severe stage of Alz-
heimer’s disease. Ten persons could not be tested at the
end of the intervention because they moved to a care
ingtitution due to the rapid progress of their dementia
prior to the termination of the intervention. At the end of
the intervention, 20 participants remained at home and 12
persons were transferred to a homecare unit.

Overadl, 24 location based devices were installed. In
nine cases the use of technological devices proved either
impractical due to the stage of memory impairment of the
elderly person or otherwise unacceptable, mainly because
either the relatives or the elderly persons refused to ac-
cept any type of technical device.

In addition to the main focus of this study, i.e. location
specific devices, 39 other home care devices were also
installed, for instance fire and stove alarms. All installed
devices are shown in Table A1. Nine out of the ten users
of door aarm systems, five of the nine users of GPS sys-
tems and al users of GSM system were satisfied with the
technologies.

In the final evaluation at the end of the study, of those
who remained at home, 16 persons continued to use a
safety device. None of the participants using access con-
trol technology got lost or wandered during the interven-
tion. In two cases, afire darm installed during this inter-
vention prevented afire. Based on the results of the final
interviews, the installed technology had a positive impact
on the participants; the technology helped to reduce feel-
ings of insecurity, reduced anxiety and worry of relatives,
and improved access control to homes (e.g. “stopping
peddlers’) (Table 2).

Overdl, those technologies that operated within the
premises of the living quarters, i.e. indoor technologies,
tended to function more reliably than either close prox-
imity or outdoor technologies.

3.1. Indoor Technologies

Magnetic door alarm systems tend not to work well for
memory impairment patients, since one of the symptoms
besides wandering is that the person opens the door and
takes only a look outside. Therefore unnecessary alarms
can occur.

Door alarms with more “intelligence” were clearly
more useful and proved to operate extremely well. These
devices only send an alarm to the call center or relatives

Copyright © 2013 SciRes.

when the user has actually left the building. The tech-
nology makes it possible to delay the alarm if the user,
for example, walks outside to get the mail and returns to
the building.

Four participants that used intelligent door alarms felt
that it was helpful to them. One of the participants, who
used the intelligent door alarm, was able to cope and live
alone at home for more than two years even though his
MMSE was 1/30 in the final evaluation. In three cases
the intelligent door alarm was reported to have saved
users from wandering. In two of these cases the intelli-
gent door aarm raised an alarm and the user was found
outside in cold winter weather. In one case, the intelli-
gent door alarm exposed that the user had problems with
daily rhythm and also had other problems due to demen-
tia. One of the users (a relative) felt that the intelligent
door aarm had not been helpful (Table 2).

3.2. Close Proximity Technologies

No appropriate commercial RFID solutions were found.
None of the available RFID solutions monitored the gar-
den area reliably enough. There are several devices that
operate by utilizing short range radio frequency signals.
Although these operate up to 300 meters from a centra
base station, none of the devices tested operated satis-
factorily asthere were too many false alarms triggered.

GSM-camera system technology was also used in two
cases to secure the main door of the building. The pri-
mary concern in these cases was a potential external
threat. Both users of the GSM camera reported at the end
of the intervention that the camera “had prevented ped-
diers’.

3.3. Outdoor Technologies

The LDS GPS system works well when the relatives are
willing and able to use a web-based interface. The trans-
mitter’s location and movements can be followed
through a web-based interface, and also virtual alarm
limits can be set. Five out of nine study participants felt
that the GPS systems had been useful. Four reported that
the system was either too complicated or “did not work”.

At the end of the project, though, only two GPS sys-
tems remained in use. The use of GPS devices proved to
be too chalenging for this intervention group. In severa
cases, the users removed the GPS tracker. The devices
are also quite large in size and difficult to carry. Memory
impairment users could not learn how to charge the de-
vices' battery or did not remember to carry them in their
pocket. For those users that were able to utilize the GPS
trackers, the system was found useful during outdoor
walks and exercising.

Two participants who used a RF (radio frequency) lo-
cator device and one participant who used a short-range
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Table 2. Summary of intervention results classified according to technology or device installed.

Intervention outcome Type of deviceinstalled

Number of devicesinstalled

Description of deviceinstalled

The Global Positioning System (GPS)

Global positioning system (GPS) 5 provides location information of user.
Intelligent door alarm 4 Thisdeviceinitiates an alarm
when user goes out of the door.
Door alarm 4 Thisdeviceinitiates an alarm
Satisfied with device when user opens door.
GSM motion control triggered camera
GSM camera 2 initiates an alarm and takes a picture
when someone comes near camera.
Wirdless doorbell 1 _ Thlsdewce!mtlatesaudlo aarm
(inside home) if user opens the door.
Wrist darm 6 Alarm button worn on wrist (Telecare).
Motion controlled light 1 Light St?]" tchetg on thn Il::flm?]\t/&s
Helped increase feeling of near the motion contro Ignt.
security Fire alarm/smoke detector 5 Emitsaudio alarm in case of fire
_— . Alertswith audio signal if users
Medication reminder 1 forgets to take medication.
Firealarm 2 instances
User saved from accident by
Door aarm 3instances
Radio phone device with user operable alarm
Short range system 1 user button, works within 3 kilometer range.
GPS system 4 users The_global pqsthnl ng system (GPS)
provides location information of user.
Not satisfied with these devices
Intellicent door alarm 1 user This deviceinitiates an alarm when user
g goes out of the door.
Radio frequency (RF) 2 Users Uses RF wearabl e transmitter to

based location device

enable locating wearer.

technology were not satisfied with the devices. They re-
ported that RF based devices were difficult to use and to
carry.

The limitations of the proposed home care assistive
devices as well as the improvements should be discussed
in the paper.

4. Discussion

In addition to having a positive impact for the partici-
pants, the devices aso improved the overal quality of
life and provided help for their relatives. For instance, the
indoor alarm system with the internal audio alarm or si-
ren can improve sleeping of the caregiver, as in many
cases the patient with memory impairment suffers from
sleeping problems and hence there is arisk of the patient
leaving the house during the night.

There were also some clear limitations observed for
indoor alarms. For instance, simple door aarm systems
that activated immediately when the door was opened did
not work well, as often persons suffering from dementia
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can just open the door to take only a look outside, with-
out exiting. It is therefore important to understand the
typical behavior of the potential user of these alarm sys-
tems, otherwise potential fase alarms could severely
hinder the utility of the installed devices. False darms
were also a magjor limitation with the tested RFID sys-
tems, as these generated far too many false aarms,
mainly due to the limitations in the technology itself. An
alarm could be generated if the signal from the RFID tag
was blocked by heavy objects between the tag and the
signal receptor. Clearly, if a system generates fase
alarms, its effectiveness will be severely hampered.

One significant observation was that regardless of the
technology used, it should be installed when the elderly
person is at the early stages of dementia; at later stages it
is usually impossible for the elderly to adequately adopt
the device. This is a major challenge, as the elderly per-
sons themselves might not recognize the early stage de-
mentia and might reject for instance tracking devices.
Caregivers or relatives might similarly underestimate
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early symptoms of dementia and reject the use of appro-
priate technology. Dementia can progress very rapidly.
Very often it will be too late to adopt a new device if the
elderly person is not familiar with the device already at
the early stage of the disease.

In this study we observed that people with mild stage
memory impairment were able to use and benefit from
the technology to live more independently. They were
able to move with greater freedom and security when
using GPS systems, and some were also able to take care
of the devices by themselves. Persons with later stage
memory impairment could not learn to utilize most of the
devices appropriately. Particularly GPS devices tended to
be too complex for the intervention group to use. Tasks
such as charging the battery for these systems was often
too challenging.

For later stages of memory impairment, the most use-
ful devices were those that operated inside the home.
Door aarm systems and even GSM cameras significantly
helped those who were prone to wandering.

Statistics on how much longer the participants were
able to stay home with the help of the proper technolo-
gies were not compiled. However, based on the usage of
the devices, it can be argued that by using properly se-
lected technologies, the “at home” time can be signifi-
cantly longer for the elderly. Selecting the appropriate
technology, however, is very chalenging and requires
the participation of a multi-professional group experi-
enced in dealing with elderly persons.

The costs of the technologies were not reported as
most of the devices were rented to the target group. For
example, the total cost of an intelligent safety phone with
integrated “door safety”, including installation, is 700
EUR. Thetypical rental cost of the devices without other
servicesis about 10 - 50 EUR per month. These costs are
not high when compared to the achieved benefits.

5. Conclusions

The rapid increase in the number of elderly and memory
impaired persons who can no longer look after them-
selves causes challenges to the homecare sector. There
will be a shortage of available care personnel and appro-
priate care facilities. Adapting to new challenges is a
major factor in ageing. While some people manage this
easily, there are many who require help. The most prom-
ising strategy for limiting the demand for additional
support for ageing people, is to extend the length of time
they are able to remain independent in their own homes.
New applications and methods of care are needed.

Some of the tested devices, for instance the GPS sys-
tems, would be vastly improved if they were better tai-
lored to elderly persons. The procedures for battery
charging should be simplified. The size of the device
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itself was often too large, and athough this is clearly a
cost issue, making devices too large to make them
cheaper is counter-productive for this potential user
group, as then they simply will not be adopted anyway.
With the help of new technologies ageing people can
stay home longer and their safety can be improved. How-
ever, the manufacturers of these devices need to improve
their understanding of the users’ needs and abilities, oth-
erwise new technology will be limited in its usefulness.
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Appendix
Table Al. Results of memory testsfor all participantsand devicesinstalled for each intervention participant.
Test score at intervention Devices or Period of Reason why use of Qutcomes of
Start End technology installed technology use technology ended intervention
MMSE 24/30  19/30 Stove alarm Moved outside of
Casel CDR 0.5 1 GPS (LDS system) . study Region Satisfied with GPS
Femae GDS-FAST 3 5 Telecare, wrist darm 20/5/2009-16/2/2010 Satisfied with GPS system (1)
Stage 1 3 Fireand CO, darm system (1)
MMSE 21/30 } Wrist alarm helped for
Case 2 CDR 1 ] Telecare, wrist dlarm g Person moved to a insecurity (1)
Femade GDS-FAST 4 ] Firealarm 80/4/2009-2/12/2009 homecare unit (1) Firealarm triggered at
Stage 2 least once (1)
MMSE 12/30 2/30
Case 3 CDR 3 3 Telecare 30/9/2009- Satisfied with Intelligent
Mae GDS-FAST 5 6 Intelligent door alarm door alarm (1)
Stage 3 4
MMSE 23/30  24/30 L .
Cased  COR 1 1 GPS(Servicesystem)  10/3/2000-... S oy e
GDSFAST 4 4 ¥
MMSE 20/30  20/30
Case 5 CDR 1 1 No technology(1) Relativies did not want
Mae GDSFAST 4 4 y any technology
Stage 2 2
MMSE 12/30 6/30
Case 6 CDR 2 3 Door alarm (magnetic 24/6/2009- Satisfied with
Femade GDS-FAST 6 6 system) door alarm (2)
Stage 4 4
MMSE 21/30  13/30
Case7 CDR 2 3 . Wrist dlarm increased
Mae GDS.FAST 5 6 Telecare, wrist alarm 8/12/2009-... fealing of security (2)
Stage 3 4
MMSE 13/30  14/30
Case 8 CDR 2 2 Telecare, Person moved to Wrist alarm increased
Femade GDS-FAST 5 5 wrist alarm x 2 25/2/2009-29/6/2010 homecare unit (2) feeling of security (3)
Stage 3 3
MMSE 0/30
Case9 CDR 3 ] No technology (2) Person moved to
Femde GDSFAST 6 . e homecare unit (3)
Stage 4
Not satisfied with short
MMSE 19/30  16/30 range system (1)
Cael0  CDR 1 1 ShottrangeRF system Person did not want to  Not satisfied with GPS
GPS (Internet system)  3/3/2009-12/9/2009
Femae GDS-FAST 4 5 Motion control liaft go out anymore system (1)
Stage 2 3 9 Moation control light
helped with insecurity (4)
MMSE 18/30 }
Case 11 CDR 2 . Person moved to Satisfied with GPS
Femae GDS.FAST 5 : GPS (Service system)  10/3/2009-17/11/2009 homecare unit system (3)
Stage 3
MMSE 17/30 )
Case 12 CDR 1 Person moved to
Femde GDS-FAST 4 Stove darm homecare unit (4)
Stage 2
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Continued
MMSE 5/30 }
Case 13 CDR 3 Person moved to
Female GDSFAST 7 No technology (3) homecare unit (5)
Stage 4
MMSE 10/30 1/30 Not satisfied with GPS
Casel4  CDR 2 3 ?Zié;‘gﬁ;f?g 31/1/2008-9/2/2010 system
Made  GDSFAST 6 6 oor alorm 9 15/1/2009-.. Satisfied with intelligent
Stage 4 4 door alarm (3)
MMSE 10/30 10/30
Case 15 CDR 3 3 No technology (4) Relativies did not want
Femade GDS-FAST 6 6 9y any technology
Stage 4 4
MMSE 18/30  15/30  Telecare, wrist darm 1/4/2009- Technologies helped for
Case 16 CDR 1 1 Motion control light U 4/2009_"' insecurity (5)
Female GDS-FAST 4 4 Firealarm (Siiri) 4/6/2009-“' Satisfied with GSM
Stage 3 3 GSM Camera system (1)
MMSE 19/30  16/30 Telecare. wrist alarm
Case 17 CDR 1 1 StO\;e sarm 26/5/2009-... low Fire alarm helped for
Female GDSFAST 3 5 OV 6/8/2009-21/9/2009 insecurity (6)
Medication alarm
Stage 2 3
Door alarm saved (1)
Telecare, wrist alarm Satisfied with Intelligent
Cools  OMSE 30 230 intelligent door lam 3/12/2009-... door alarm (4)
1 Door alarm (magnetic 3/12/2009-... Satisfied with door alarm
Mae GDS-FAST 4
Stage 3 43 system) 28/1/2010-... ‘ system_ (5)
GPS (Internet system) Satisfied with GPS
system (4)
MMSE 16/30 }
Case 19 CDR 2 Person moved to
Femae GDS-FAST 5 i No technology (5) homecare unit (6)
Stage 3
Technologiesincreased
feeling of security (6)
Satisfied with Intelligent
MMSE 21/30  12/30  Telecare, wrist dlarm 18/5/2009-... door aarm (6)
Case 20 CDR 1 2 Intelligent door alarm 18/5/2009-... Door alarm triggered at
Mae GDS-FAST 4 5 Fireaarm 18/5/2009-... least once (2)
Stage 2 3 GSM Camera 4/6/2009-... Fire alarm increased
feeling of security (7)
Satisfied with GSM
system (2)
MMSE 14/30 6/30 A Technologies increased
Case 21 CDR 2 3 Dggretilgralr:qo(nmaégrnn;ﬁc 24/6/2009- feeling of security (7)
Femae GDS-FAST 5 6 stem) Satisfied with door alarm
Stage 3 4 4 system (7)
MMSE 22/30
Case 22 CDR - ] No technology (7) Person moved to
Mae GDS-FAST - ] vy homecare unit (7)
Stage 2
MMSE 23/30 .
Case 23 CDR 1 ] No technology (8) Person moved to
Mde  GDSFAST 4 . e homecare unit (8)
Stage 2
MMSE 15/30 11/30
Case 24 CDR 2 - L
Male GDS.FAST 6 ] GPS (Internet system) 1/7/2009-7/9/2009 carry GPS with him (©)]
Stage 3 4
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22 S.PERALA ET AL
Continued
MMSE 17/30  16/30
Case 25 CDR 2 2 Person moved to
Femae GDS-FAST 5 5 No technology (9) homecare unit (9)
Stage 3 3
MMSE 15/30  11/30
Case 26 CDR 2 2 . Technologies increase
Mde GDSFAST 6 g  elecare wristdam 1/3/2000-... fedling of security (8)
Stage 3 3
MMSE 14/30 9/30
Case 27 CDR 2 3 . Person moved to Not satisfied with
Male GDS-FAST 5 6 Intelligent door alarm - 4/6/2009-26/9/2010 homecare unit (10)  Intelligent door alarm (1)
Stage 3 4
Fire alarm triggered at
MMSE 21/30 Stove alarm least once (2)
Case 28 CDR 1 Firealarm 167//33{/2208%82//112&22%0% Person moved to Fire alarm increased
Femae GDS-FAST 5 ] RF based location device 17/3/2009-8/12/2009 homecare unit (11) feeling of security (9)
Stage 3 Easyphone Not satisfied with RF
based location device (1)
MMSE 24/30  19/30
Case 29 CDR 1 1 GPS (Internet system)  15/6/2009-15/12/2009  carry GPS with her @
Female GDS-FAST 4 4 Telecare, wrist alarm 15/6/2009-2/6/2010 Was not necessary
Stage 2 2
MMSE 21/30  18/30 Satisfied with GPS
Case 30 CDR 1 1 GPS (Internet system) 3/2/2009-19/4/2010  Person did not want to system (5)
Mae GDS-FAST 4 4 Wireless door bell 3.2.2009-... go out anymore Satisfied with wireless
Stage 2 2 door bell (8)
MMSE - 18/30 .
Case 31 CDR - - Telecare, wrist lam 15/6/2009-... Fire alarm increased
Femde GDSFAST - ; Fire aarm 15/6/2009-... feeling of security (10)
Stovedarm 11/6/2009-... 9 y
Stage 2 2
Satisfied with door alarm
Telecare, wrist alarm system (9)
MMSE 15/30 ) Door adarm Door alarm triggered at
Case 32 CDR 1 ] (magnetic system) g Person moved to least once (3)
Femade GDS-FAST 5 Firealarm 23/4/2009-11/1012009 homecare unit (12) Not satisfied with RF
Stage 3 RF based location device based location device (2)
Stove alarm Fire alarm increased

feeling of security (11)

Stage: 1 - 2: mild stage Alzheimer’ s disease; 3: medium stage Alzheimer’s disease; 4: severe stage Alzheimer’s disease.
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