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Abstract. Due to problems with memory and orientation, people with dementia can wander and easily get lost. Most interventions
for getting lost or wandering have in common that they restrict the patient. This is unnecessary when suitable devices, such as
technological systems could be used.
The objectives of this pilot field study were: 1)To identify different possibilities for preventing getting lost or solving the problems
of wandering behaviour in patients with dementia. 2) To determine what functional specifications a system requires to support
the problems due to getting lost or wandering in patients with dementia. 3) To put one selected form of technical support into
practice and to find out whether this system was experienced as effective.
The main findings are that both informal and professional caregivers of patients with dementia point out the need of support for
the problems of getting lost or wandering in dementia. Technological systems in which GSM is combined with GPS, could be
a solution to the problems encountered by getting lost and wandering behaviour. Patients who are in an early stage of dementia
would profit the most of the technological devices.
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1. Introduction

One of the main characteristics of dementia is cog-
nitive decline [1]. Problems with memory and orienta-
tion are the most studied cognitive deficits in dementia.
Due to these cognitive problems, people with dementia
easily get lost when they go out alone. Some persons
with dementia get lost after a while when performing a
‘purposeful’walk, while others get lost when they wan-
der around. These last patients are mostly not aware of
getting lost. Thirty-seven percent of the patients with
dementia develop wandering behaviour somewhere in
the progression of their disease [5]. Wandering is de-
scribed as aimless movement. Wandering has various
presentations, such as trying doorknobs, entering other

∗Address for correspondence: Sascha Rasquin PhD., Institute for
Rehabilitation Research, PO Box 192, 6430 AD Hoensbroek, The
Netherlands. Tel.: +31 45 5237570; Fax: +31 45 5231550; E-mail:
s.rasquin@irv.nl.

peoples rooms, getting lost on a walk, attempting to
leave or leaving the home against advice [12]. There
are different theories about the aetiology of wandering.
The severity of cognitive disorders is strongly corre-
lated with wandering [13,26]. Besides this, younger
age, an active lifestyle, and sleeping problems are risk
factors for wandering [6,12].

It is important to give some support when the per-
son with dementia gets lost or to prevent wandering
behaviour. Adequate support is necessary because it
reduces anxiety in both the informal caregiver and the
person with dementia, and it increases their quality of
life. Different interventions are possible to prevent get-
ting lost or wandering. The most simple solutions are
locking doors and windows or to watch continuous-
ly the patient with dementia. Interventions are based
on training programmes to make sure that the patient
with dementia is physically strained and loose a will
for further wandering. More drastic intervention is tak-
ing sedating medication [12,22]. These interventions
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Table 1
Overview of solutions for getting lost or wandering in dementia

Intervention How carried out Effectiveness in
restriction of
getting lost /
wandering

Indoors
Fixation Tie up the person with dementia +
Medication Sedation +/− [1,2,12]
Environmental constraints Protected environment by locking doors + [1,2,8,9,12,19]
Visual barrier A strip of fleece cloth matching the colour of the door attached

to the entryway or an indication sign
+ [8,12]

Supervision (Informal) caregiver +/− [1,2,18,24]
Exercising Activity programs +/− [10,12]
Behavioural interventions Positive, negative reinforcement ? [2,12]
Monitoring Sensors: e.g. door and window switches; Motion detectors

Systems: e.g. Indoor tracking by network of receivers and
transmitting tags; ID-tags preventing/allowing access

? [7,14]

Outdoors
Localisation and tracking GPS/GSM +/− [11,16,17]

+: effective,+/−: some studies report effectiveness, others not, ?: effectiveness not studied yet.

have in common that they restrict the patient. This is
unnecessary when suitable devices could be used. In
recent years technology is becoming more in use as
assistive device in reducing behavioural consequences
of dementia [3,16,25]. There exists a variety of tech-
nological systems that could be used for this purpose.

The objectives of this pilot field study were:

1. To give an overview of different possibilities for
preventing getting lost or wandering in patients
with dementia.

2. To identify what functional specifications of a
system to support the problems due to getting lost
or wandering in patients with dementia. To this
end an interview was conducted with informal
and professional caregivers in the field of demen-
tia.

3. To put one selected form of technical support into
practice and to find out whether this system was
felt to be effective by the users.

2. Overview solutions for getting lost or wandering
in dementia

The consequences of getting lost or wandering are
very diverse. Because of this diversity the solutions are
also heterogeneous. With some solutions wandering is
restricted or prevented. Other solutions focus more on
the safety of going outside alone by the person with
dementia. A last group of solutions are designed to
comfort the (in)formal caregiver and the persons with
dementia.

Table 1 gives an overview of the solutions for getting
lost or wandering behaviour as described in the litera-
ture. This table is probably not exhaustive. However,
the most important solutions are mentioned.

The most effective possibilities are fixation or lock-
ing up people with dementia. However, with these
methods the person with dementia is constrictive to a
room or even a chair. A less radical solution is to
use indication signs on for instance doors or a strip of
fleece cloth, covering an entrance [8,12]. These last
solutions are especially effective for institutionalised
persons. Persons with mild dementia who still remain
at home, have probably less problems with finding the
right door. Most caregivers who live at home supervise
the person with dementia constantly [1,2,18,24]. In in-
stitutions persons with dementia get exercising therapy
for reducing agitated behaviour, such as wandering [10,
12]. An other intervention is via cognitive behavioural
therapy in which ‘good’ behaviour is reinforced [2,12].
Technology could play an important role in preventing
wandering or getting lost. In using sensors it could be
detected when a person with dementia is about to leave
a certain area (both indoor and outdoor).

Most often applied solutions to prevent wandering
are restrictive. However, going outside is important,
also for patients with dementia. Restrictions highly
influence the quality of life of the client. Alternatives
are needed. For the field pilot experiment in this article
a system based on mobile telephone technology (GSM)
in combination with technology to determine position
(GPS) was chosen. This consideration was based on
the fact that patients in the beginning stage of dementia
need some extra support for going outside, and able
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to obey instructions or rarely require additional human
support.

3. Interviews

3.1. Identification of system specification by formal
and informal caregivers

Both informal caregivers and professionals, active
in health care for patients with dementia were inter-
viewed by telephone. Informal caregivers were recruit-
ed via the professionals. In total 15 informal caregivers
participated. Of these, 10 caregivers were partners (7
wives and 3 husbands), three were daughters, and 2
sons of the person with dementia. The partners all lived
together with the person with dementia, the sons and
daughters did not live in the homes of the person with
dementia.

Professionals (N= 10) from different health care
institutions came from; home care, mental health care,
memory clinic of the academic hospital, nursing home,
and a university department. The questions asked were
aimed at getting insight in the applicability of techno-
logical devices for preventing getting lost in patients
with dementia.

3.2. Results of the interviews

Table 2 presents the frequency of answers given by
the informal caregivers and the professionals. Some-
times interviewees gave multiple answers to one ques-
tion.

Both professionals and informal caregivers pointed
out that getting lost or wandering causes dangerous sit-
uations and as such both informal caregivers and the
person with dementia were worried by this. In the first
instance, the solution was to lock doors, to supervise
the person with dementia constantly. In a more extreme
situation the person with dementia was admitted to a
nursing home. Both professionals and informal care-
givers think a simple mobile telephone with the possi-
bility to localise the person with dementia is a solution.
Moreover, informal caregivers think a permanent chip
(for instance in the clothes or as a bracelet) is an opti-
mal possibility. If these persons have such a technolog-
ical device, the person with dementia could go outside
alone more frequently. However, up until now very
few informal caregivers are familiar with technology
and they confirmed that this is a barrier in using the
technology.

4. Pilot field experiment

Most decisive answers from the interviews were:
lessen the restriction of the patient and caregiver, and
reducing their worries. We decided that the technology
used in the pilot field experiment should at least include
the possibility of localizing a person and making voice
contact with this person, and the technology should be
very simple. Both the patient and the informal caregiv-
er should be able to ask for the location of the patient
with dementia and to make contact with each other.

4.1. Technology used in the field pilot experiment

The Carephone of Carecops was used in this pilot
study. This technological device is comparable to a
mobile telephone, but has only three buttons to operate.
One button is to switch on and off the power, one button
to send an alarm-call to a service centre and one dialling
a pre-programmed telephone number which could also
be a service centre number that relay the connection to
personal telephone numbers till somebody is taking the
call. This system is based on a combination of Global
System for Mobile communications (GSM) and Global
Positioning System (GPS). The advantage of the com-
bination of these two systems is that both communica-
tion and localisation of a person are possible. The GPS
is however, not continuously reliable due to not up to
date sensor technology. This means that it is difficult
to define a persons’ location in a steep valley, inside a
building, between high buildings, or under trees. The
system accuracy is a location of the person with an ac-
curacy of 4 tot 10 meters. The coordinates of the loca-
tion will be transmitted through Short Message Service
to a service centre, by pressing the alarm button, or by
remote calling to the phone (the user will not notice
this).

In this field experiment the following actions were
performed (see Fig. 1).

4.2. Procedure

Participants for the pilot study with the device were
selected from the interviews. The persons who were
eligible for this part of the study were: in an early
stage of the dementia; lived still at home; had a infor-
mal caregiver; could go for a walk outside; the patient
still functions independent; and the patient had to have
enough communication skills. In fact we selected sev-
en couples; caregiver and wearer of the device. The de-
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Table 2
Frequency of answers in the interview with informal caregiver (IC) and professional (Prof)

Question I.C. Prof.

Which problems do you encounter due to wandering?
– Dangerous situations
– Anxious patient and caregiver
– Caregiver has to stay at home
– Patient is getting lost
– Patient has to be admitted to a nursing home
– Caregiver has to pay attention constantly

3
5
3
4
3
2

9
5
3

Which solutions are used now?
– Admitted to nursing home/day care
– Continuing supervision
– Locking doors
– Fixation
– Sedating medication
– The patient carries his address
– Use of GSM
– Use of GSM/GPS
– Accompany someone when going outside

3
6
4
1
3
2
1
3

7
6
4
4
3
2

Which aspects of the problem should be resolved?
– Lessen the restriction of patient and caregiver
– Limit the anxiety
– Make sure that people will be found
– Lessen the risks
– Prevent admission
– To make sure that people can not go outside
– To make contact with each other

3
3
2
2
2
2

4
3
2
1
1
1

Is a simple mobile telephone with GPS a solution?
– For patients in the early stage of dementia
– If the initiative is with the informal caregiver
– Not a solution, due to limited understanding

10
8

6
3
3

The GPS/GSM technique should it be
– in direct contact patient-caregiver
– via a service centre

4
4

5
5

If you had the possibility to choose a technical device what are your preferences?
– Combination GPS/GSM
– A chip in clothes or bracelet
– A wandering signal
– The technology has to be drive by the caregiver
– Face-recognition at doors
– Camera-system
– Essay to use (1 button)

1
9
8

5
5
4
2
1
1

If the patient had access to an GPS/GSM system, would the patient go more often outside?
– Yes, there is less anxiety
– Yes, people have a feeling of control
– Yes, in the early stage of dementia
– Yes, caregiver receives more freedom
– No, people do not trust the technology
– No, that is not possible anymore

5
1
2
5

4
3
4
2
1

Which problems do you think you can encounter using the technology?
– User does not understand the technology
– Technology does not work
– Wrongful use of the technology
– Forgetting to use the technology
– Possibility of loosing the technology

8
3
6
1

10
2
2
2
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Table 2, continued

Question I.C. Prof.

When a person uses the technology and indicates that he is lost who should render assistance?
– A physically fit caregiver
– A specialised social worker
– The police
– Depends on the problem

4
3
3
1

8
4
1

Are you familiar with technological devices?
– Yes
– No

3
10

∗

∗This question was not asked to the professional caregiver.

1: Informal caregiver makes a telephone call to the service centre.  
2: The service centre connects the informal caregiver with the person 
with dementia 
3: The informal caregiver asks the localisation of the person with 
dementia and gets position information 

Service 
centre 

Person with 
dementia 

Informal 
caregiver 

1 

3 2 

Fig. 1.

vice was presented to them and the couples were asked
to participate in a real field experiment.

However, four patients were too much deteriorated
in cognitive functioning, and going outside alone was
not possible anymore. The fifth couple was willing to
participate. However, when the researchers explained
the use of the technology they decided that it was to
complicated for them. For the sixth couple the infor-
mal caregiver would participate, but the patient with
dementia refused to participate.

The seventh couple agreed to participate. The infor-
mal caregiver (wife) was 74 years old, the person with
dementia was 83. The person with dementia had a glob-
al deterioration score of three: in this stage the patient
has slight memory problems – forgets new names, after
reading forgets some passages, has word finding prob-
lems, and can get lost in an unknown environment [20].
This stage of dementia could be compared to the ‘mild’
dementia stage of the World Health Organisation, ICD-
10. The patient was demented for 3 years. The couple
was not familiar with the technological devices. The
person with dementia did not use a GSM either.

The person with dementia goes outside alone, but
only in a known environment. He does not wander,
but has gotten lost once. However, his wife is anxious
that getting lost will increase in future. The informal

caregiver foresees that her husband forgets to take the
technology outside. If the person with dementia makes
a telephone call his wife would opt for a direct contact
with her or her daughter. The patient with dementia and
his informal caregiver wanted to participate because
they are going to move to another house. In the current
situation the person with dementia can go outside alone.
But the caregiver foresees that in the new environment
this is not the case anymore. As such they wanted to
try this technological device.

One situation was chosen, in which the technology
was used. The person with dementia went outside for
the daily walk, carrying the system. A researcher ac-
companied the person with dementia for safety precau-
tions. The caregiver stayed at home with another re-
searcher. The caregiver was able to contact the service
centre and ask the location of the person with dementia.
The caregiver managed also to make a call directly to
the person with dementia.

4.3. Results field experiment

Both the patient and the informal caregiver were sat-
isfied with the size of the Carephone. It fitted in the
pocket of a jacket. The three button user interface was
too confusing for the patient. It was not possible to ex-
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plain to the patient, in the short time span of this exper-
iment, what function was connected to which button.

The informal caregiver made a telephone call. This
went how it should be, the person with dementia picked
up the telephone, but had some problems in remember-
ing the correct button. Localisation of the person with
dementia was not accurate, due to technical problems.
The caregiver asked the location of the person with de-
mentia via the service centre. The wrong location was
given (the streets that were located were three blocks
further away than the actual location of the patient).

Both the person with dementia as the informal care-
giver confirmed that in principle this technological de-
vice could be a solution for their situation (about to
move to a new apartment within a couple of months): if
the technology would work properly and was less com-
plicated, it would be of greater use for them, even in
the current circumstances (known environment to the
patient). In the ideal situation the caregiver whished
to have a technological device with less action-buttons.
Both the patient and the caregiver felt more relaxed
when using the technological device. The caregiver
pointed out that this technological device would give
her a less anxious feeling.

5. Discussion

The main findings of this pilot study are that both
informal and professional caregivers of patients with
dementia point out the need of support for the problems
of getting lost or wandering in dementia. Technological
systems in which GSM is combined with GPS, could be
a solution to the problems encountered by getting lost
and wandering behaviour. The technological system
should be very easy to use. Patients who are in an early
stage of dementia would potentially profit the most of
the technological device.

Discussing the findings of this study, one should
keep in mind that the field experiment had a single
case design, in which only one couple participated and
the Carephone was tested in only one situation. The
person with dementia was not able to handle the 3
button device. This indicates that the use of this simple
technology by dementia patients is complex, due to
cognitive problems and technical accuracy. Even a
person with mild dementia may profit the more from a
one (or even none) button device. A conclusion of this
pilot study is that the technical solution is not applicable
for all dementia patients who wander or get lost.

How can we decide then if a particular system is
acceptable for a particular patient? Of course it is
important to get a detailed assessment of the user before
a decision has been made.

The following variables should be taken into account
in selecting appropriate technology:

– Dementia stage
Patients in the early stage of dementia could use
a simple technological device. However based on
the pilot study, for a patient with a global deterio-
ration score (score indicating the stage of demen-
tia) of 3, a device with three buttons is too com-
plicated [20]. Patients with GDS stage 1 and 2
could probably use a simple technological device
as applied in the pilot study. The communication
of these patients is sufficient and as such it is pos-
sible to talk to a person of the service centre and
make clear what the problem is. The patient could
show initiative himself, but also the relative could
call the service centre and ask were the patient is
located.
For patients who are more deteriorated (GDS 3-
4) problems with this technological device can be
expected. They probably could profit from a tech-
nological device with only one button to make
contact with either the service centre or one of
their relatives. The problem with the last option is
that the relative always should be ‘stand by’ and
should be able to pick up patients within a relative
short time interval. In this situation, the patient
could show initiative themselves, but also the rel-
ative could call the service centre and ask were the
patient is located.

– Presence of a mobile informal caregiver
When the patient is lost, either the patient or the
informal caregiver calls the service centre and asks
the location of the patient. This call should be
succeeded with an action in which the patient with
dementia will be picked up at the location where
he got lost, or the patient gets instruction how to
get home. For the first option it is necessary that
someone is available to pick up the patient. Half
of the interviewees prefers picking up by a relative
and half prefers a care worker.

– Service centre
For Carephone a service centre is available to re-
ceive service calls. This is important in cases that
informal or formal caregivers are not available.
However, some persons prefer the direct contact,
without a service centre, between patient and rel-
ative. In a direct contact, the relative can set the
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patient at ease. For the follow-up in this situation
the relative should be experienced with computer
and GPS localisation, as the relative himself gets
this information; and the relative should be mobile
enough to pick up the patient. The patient should
be able to obey instructions like: stay were you
are for 10 minutes because picking up the patient
could take some time.
Involving a service centre requires a clear protocol:
what to do when a dementia patient or his relative
calls. This protocol should state the following
actions: with which relative to connect the patient
first, second, ect; if the location of the patient
should be defined to whom is it allowed to give it?;
who is going to pick up the patient and by what
protocol.

– Involvement of professional health care
If the relative of the patient is not capable of pick-
ing up the patient by himself, a specialised health
care organisation should be involved. This profes-
sional health care should also work with a proto-
col.

We conclude that technological systems in which
GSM is combined with GPS, could in some cases be
a solution to the problems encountered by getting lost
or wandering behaviour. Patients who are in an early
stage of dementia can take the initiative of using the
technology themselves. In a more severe stage of de-
mentia, a permanent chip (containing GPS technology)
could be a solution. This chip could contain GPS, and
a in combination with relevant software the possibility
to define not to trespass borders. As such it becomes
possible identify when the person with dementia enters
a so called dangerous area (e.g. highway).

Despite the main expected effect, diminishing anx-
iety by use of the technology, the informal caregivers
were a little sceptic, because they think that there is a
problem in accepting the device. They also think that
quite often the patient with dementia is not able to go
outside alone.

In conclusion, using technological devices to in-
crease the possibility of going outside alone for the per-
son with dementia depends on a lot of prerequisite con-
straints, which should be specified before broad imple-
mentation of technological devices in health care is de-
cided on. More specific information is needed to define
the typology of the user group, before implementation
of technology can be started.

Less attention is paid to an ethical discussion. With
respect to localizing persons, the discussion is focused
on the ethical aspect of knowing constantly where the

person with dementia is located. This can be redefined
to the question: who is authorised to know the location
of the person. However, in the literature opponents
of the use of track and trace are of the opinion that it
is not ethical to have the possibility to know where a
person with dementia is located [4,11,15,25]. Using
the technological devices discussed in this paper, the
accessibility to the location of the patient is restricted to
some persons only. Formal agreements on who to use
this technology and the implications thereof, should be
made transparant beforehand. Giving up some privacy
to prevent from locking-up is to decide by the person
with dementia and caregiver [21].

Future research should replicate our experiment with
a larger group of patients. In that study it should be
possible to make recommendations based on the expe-
rience of a large group of patients with their relatives.
The group should be large enough to make sure that
recommendations can be formulated for specific patient
groups.
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