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Abstract: Cognitive impairments influence the possibility of persons with dementia to remember daily events and
maintain a sense of self. In order to address these problems a digital photo diary was developed to capture information
about events in daily life. The device consisted of a wearable digital camera, smart phone with Global Positioning System
(GPS) and a home memory station with computer for uploading the photographs and touch screen. The aim of this study
was to describe professional caregiver’s perceptions on how persons with mild dementia might experience the usage of
this digital photo diary from both a situation when wearing the camera and a situation when viewing the uploaded photos,
through a questionnaire with 408 respondents. In order to catch the professional caregivers’ perceptions a questionnaire
with the semantic differential technique was used and the main question was “How do you think Hilda (the fictive person
in the questionnaire) feels when she is using the digital photo diary?”. The factor analysis revealed three factors; Sense of
autonomy, Sense of self-esteem and Sense of trust. An interesting conclusion that can be drawn is that professional
caregivers had an overall positive view of the usage of digital photo diary as supporting autonomy for persons with mild
dementia. The meaningfulness of each situation when wearing the camera and viewing the uploaded pictures to be used in
two different situations and a part of an integrated assistive device has to be considered separately. Individual needs and
desires of the person who is living with dementia and the context of each individual has to be reflected on and taken into
account before implementing assistive digital devices as a tool in care.
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INTRODUCTION

BACKGROUND

An ongoing discourse is taking place about the
possibility and importance of using Information and
Communication Technology (ICT) to meet the needs and
support the quality of life of an increasing number of elderly
people. This, among other things, was manifested in the
Ambient Assisted Living Roadmap of the EU’s seventh
framework programme [1]. In this discourse, the possibility
of developing cognitive digital assistive technology to
support “aging in place”, having the possibility to live at
home for as long as possible, for people with dementia living
in their private homes and their carers is of special interest
[2]. This can be seen as a way of supporting well-being and
person-hood cf [3]. There is documented experience,
however, that the introduction of new ways of providing
support for elderly people, such as the use of ICT solutions,
is often resisted by professional caregivers because of their
perceptions and values [4]. For people with dementia,
professional caregivers’ perceptions about the use of digital
Assistive Technology (AT) devices is of importance, since
the carer has the power to suggest or decide about access.
Professional carers’ perceptions are built on knowledge
about the disease, experiences of the limitations and benefits
of assistive digital devices, along with values related to the
use of assistive digital devices.

For people with cognitive problems, the maintenance of
the sense of self, and consequently a sense of dignity, is a
desirable goal and a fundamental base for the experience of
well-being. A common and central concept in understanding
the sense of self of people with dementia is “personhood”,
defined as being a human. Being understood to be someone
unique is something that strengthens the feeling of being a
human and is a prerequisite for human encounter [3]. The
importance of maintaining the feeling of being a human is
described in several studies conducted with people living
with dementia as one of the most major concerns in their
daily lives. This is very closely associated with maintaining
control and independence [5], not being treated as a
syndrome, “the disease” [6], receiving understanding and
support from relatives and being listened to with respect [7].
Moreover, being able to perform or participate in meaningful
activities, which enable the person with dementia to
experience feelings of pleasure and enjoyment; feeling a
sense of connection and belonging; and retaining a sense of
autonomy and personal identity [8]. For a long time, a
person’s life story and different forms of memory support
have been used to assist people suffering from dementia.
Mc Keown et al., [9], for example, described how collecting
different aspects from earlier life and from a person’s current
life is a way to facilitate the maintenance of the life story,
with the purpose being to support people in their actual
situation. The life story is described as having the potential
to enhance person-centred care for people suffering from
dementia in their surroundings [10]. The work is often
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collaboration between relatives or significant others and the
result can be, for example, pictures, collage or a collection of
memory books. If it is possible to catch the life story of a
person with dementia, it is necessary to start examining the
story in time, that is, while the person is still able to present
her/his own picture of her/his life [11, 12]. Basset and
Graham [13] stated that there is a possibility of maintaining
the identity of persons with cognitive impairment by
regularly working with their life stories. A person’s life
story, identity and sense of self is connected to persons,
places, events and objects and it can be assumed that the
experience of home plays an important role in the life story.
The basis for the discussion about the benefits of “aging
in place” is the assumption that the home is experienced to
be an invaluable resource and a special place of overriding
importance when aging [14-16]. The home is highly valued
and, for the person living in it, it means, among other things,
security and freedom [16]. One way of supporting older
people who want to age in place in their own home is to
explore the possibilities of using specific assistive digital
devices to support independence and promote well-being
[17]. One can assume that a person who receives a diagnosis
of dementia will probably strive to continue to live at home
for as long as possible, to continue to have the possibility of
independent living and maintain an ordinary way of life,
including, for example, the ability to go out shopping, take a
walk in familiar surroundings and to engage in enjoyable
informal interactions with friends and neighbours, cf. [18].
For a person with dementia the use of digital assistive
technology might contribute to enhanced independence,
wellbeing and a feeling of being autonomous [19]
Values like self-determination have a central role when a
person is in need of support, especially when the support and
care is given at home. Self-determination is a central aspect
of autonomy and is something that can be exercised even
under changed and restricted circumstances as long as there
is a possibility of making decisions from a set of alternatives
that can be offered in whatever the surroundings, even if
they are outside the home [20].
New AT is becoming increasingly readily available in
society as a whole, also could have an impact on elderly
people living at home [21]. There is an emerging field of
research that indicates that the provision of AT when getting
older can play a role in facilitating daily living [22, 23]. For
example, like supporting the independence of, providing a
sense of security to and increasing the feeling of well-being
of people with dementia and their relatives [24].
Independence and feeling secure are often mentioned as
important and desirable states of existence, which the use of
AT has the potential to contribute to [23-25]. When healthy
elderly people were asked about their perceptions about the
use of AT in the event of them becoming dependent on care,
they expressed mixed feelings on an individual basis, they
could see that there would be positive and negative sides to
the use of assistive technology services [26]. Some studies
indicated that, for people with dementia, the use of AT is a
complex issue that involves prejudices and conflicting
feelings. There is a fear that the increased use of ICT might
contribute to inhuman care with a loss of dignity, and at the
same time be a promoter for human care [4, 26], thereby
helping to ensure that certain values are maintained as others
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are lost. This is a complex issue and a vital one if standards
are to be ensured. As people with mild dementia described
having technology-related concerns when using both the
more-familiar technology like televisions, and new
technology like computers and cell phones, there is a need
for these people to receive support with technologies at
home and out in society [27].
A review of the literature shows that research conducted
up to now about the possibility of supporting people with
mild dementia in their private homes through the use of AT
has only been studied to a limited extent. More research is
needed focusing on enabling persons with early-stage
dementia to continue to live in their homes for as long as
possible [2]. Therefore it is of great importance to explore
professional caregivers’ perceptions, and through this, to
comprehend the values that are associated with the use of a
specific assistive digital device to support the life-stories for
people living with dementia. The use of AT to support and
maintain a person’s life-story in different ways is a rather
new phenomenon and needs to be studied carefully and
evaluated.
This study falls within the boundaries of a project where
a new assistive digital device to support the maintenance of
the life-stories of persons in the early stage of dementia is
tested [28]. The device was developed to capture information
about daily life events, and enables the information to be
retrieved in a context-dependent manner subsequently. The
tested assistive digital device in the project is comprised of
three different components, a digital wearable camera, a
computer and a smart phone, as clarified (Table 1). The
camera is worn around the neck with a cord and takes
photographs automatically that are uploaded onto the
computer later on. The smart phone has a Global Positioning
System (GPS) and collects information about the places
visited. A computer with a touch screen is placed in the
home and, together with a relative or member of staff, it is
possible for the person with dementia to review and discuss
the events of the day with the aid of the photos. All
information is for personal use, and no one can access the
collected information. Through the regular reviews
conducted, a digital library of information is built-up that
serves as a digital photo diary on which to build and
maintain a life-story that includes the past and the present.
AIM
The aim of this study was to describe caregiver’s
perceptions of how persons with mild dementia are likely to
experience the usage of a specific digital photo diary.
METHOD
The research collection strategy presented here took the
form of a questionnaire, and was conducted in Sweden with
caregivers involved in or responsible for the care of people
living with dementia.
The Questionnaire
The questionnaire, specifically constructed by the authors
for this study, was based on three dimensions
security/control, freedom/autonomy, and integrity/dignity.
These dimensions were identified as being of importance
when implementing new technology in care of people with
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Descriptions of the Three Components of the Digital Photo Diary Used in the Research Project and in Focus in this Study

Device Detailed

Application

Technical Function

Digital Wearable
Camera

For daily use at home or outdoors

Taking photographs automatically annotating them with the
time and date

Computer with
Touch Screen

For daily use with the assistance of a relative or carer
To look at photographs which show the people that the person
with dementia has met during the day and at which places

Stores photographs and sorts them according to groups of
people, places and time

Smart Phone

For daily use at home or outdoors together with the camera

Detects position by Global Positioning System (GPS)

dementia, a conclusion of the EU Biomed II Project,
Technology, Ethics and Dementia [29]. The same
dimensions were also interpreted as being of importance for
elderly people when they in interviews discussed the use of
the services that assistive technology can provide when they
are in need of care [26]. These dimensions, privacy,
autonomy and safety were also defind as the most important
ethical considerations in the field of AT in care for
community-dwelling elderly people with dementia [30]. The
questionnaire was based on a scenario. The scenario
incorporated photographs presenting a newly retired woman
living with mild dementia (Hilda), showing a realistic picture
of how the device was anticipated to work in her daily life.
A series of questions divided in parts was presented in
conjunction with this. Part I of the questionnaire consists of
personal data relating to the respondent and his or her worksituation. Parts II and III were designed using a semantic
differential (SeD) technique developed by Osgood and
comprises a number of bipolar adjectives to measure values
about a phenomenon, person or event [31]. The SeD
technique method has been found to be valid and reliable for
assessing the affective meaning of concepts and provides a
way of quantifying attitudes that are not measurable in a
direct way [32] and used to measure nurses’ attitudes
towards people with dementia [33] and nurses’ attitudes
towards inpatients in psychiatric care [34]. The overall
question asked in parts II and III was: “What feelings do you
think the person with dementia (Hilda) associates with
carrying the digital camera and the smart phone (part II),
and What feelings to do you think the person with dementia
(Hilda) associates with viewing and sorting the photographs
whilst sitting in front of the computer (part III)?” The
respondents stated their responses on a seven-point scale
ranging from e.g. “safe” (1) to “unsafe” (7). In the bipolar
adjectives, the left side of the questionnaire contained
positive adjectives, and the right side, negative ones. The
lower the score, the more positive the evaluation of the use
of the assistive digital device; the higher the score, the more
negative the evaluation. A midline score indicated a neutral
evaluation. The same items were used in both parts II and
III. Part IV contains both negative and positive statements
about the consequences of using the digital photo diary and
part V concerned statements about prerequisites for using the
digital photo diary. In both part IV and V, a five point scale,
ranging from strongly agree (1) to strongly disagree (5) was
used. The last part V of the questionnaire included an openended question about important aspects of the digital photo
diary.
The semantic aspects of the different sections of the
questionnaire was discussed with a researcher working on

semantics in the Swedish language, revisions were made to
several different statements. To assess the ‘face validity’ of
the questionnaire six researchers with experiences of
constructing questionnaires were asked to give their
opinions. Clarifying information was elicited about the
appropriate wording of items. The items were discussed,
thereafter revised or deleted based on the researchers’
comments.
To assess the construct validity of the questionnaire it
was sent out to seventy registered nurses (response rate 84
%) participating in specialist training programmes for the
care of the elderly and district nursing with a request to
complete the survey instrument. In the analysis, the
Statistical Package for Social Science (SPSS) for Windows,
version 18.0 was used. The Kaiser-Meyer-Olkin (KMO) test
for the three different parts was >0.5, which indicated to go
on with the factor analysis. As a first step of the factor
analysis a principal component analysis (PCA) was made to
test the congruence between the measured items and the
underlying structure, for each one of the three parts of the
questionnaire. The unrotated PCA for the parts in the
questionnaire yielded 3-5 factor solutions with an eigenvalue
>1. The explained variance in the different parts ranged from
71.5 – 76.0 %. All items in part II and III loaded fairly high,
>0.5, in part IV >0.4, exceeding the criterion level of 0.40 or
higher recommended [35]. The internal consistency of
different aspects of the assistive digital device was measured
by Cronbach alpha, and was for the three parts 0.961, 0.967
and 0.645 respectively. Coefficients of reliability of 0.7 or
higher are generally desirable [35]. Even if one part of the
questionnaire had a coefficient <0.7, the results in the pilot
test were interpreted as we had reached a construct validity
of the questionnaire and a good reliability.
In all steps of the validation process, comments from the
participants were considered and included in the final
version of the questionnaire, containing 79 items for further
use (Table 2).
Participants
To achieve a study population of professional caregivers
in Sweden, a systematic selection was made by choosing to
contact one third (97) of all municipalities in Sweden (290)
by using an alphabetic registry, www.webor.se. The sizes of
the different types of municipalities were well represented.
In an initial telephone call with each municipality, a person
responsible for the care of the elderly was given information
about the study and the assistive digital device assessed in
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The Description of the Questionnaire*

Parts

Content

No of Items

Backgrounds questions

8

Age
Gender
Education
Part I

Specialist training
Present position
Time working at present position
Experience of working with people with dementia
Use of computer at leisure time

Part II

Bipolar adjectives about the use of the digital wearable camera and smart phone, 7 point scale*

22

Part III

Bipolar adjectives about the use of computer with touch screen to view photographs, 7 point scale*

22

Part IV

Statements about consequences of using the digital photo diary, 5 point scale from strongly agree – strongly disagree

21

Part V

Statements about prerequisites for using the digital photo diary, 5 point scale from strongly agree – strongly disagree,

5

Part VI

Open ended question about further important aspects of using the digital photo diary

1

Total

79

*The same bipolar adjectives were used in the part II and III.

this project. The information also included the approximate
time to complete the questionnaire, about 30-40 minutes.
These key persons were asked about the possibility of
participating in the study and also requested to choose six
persons/people in their organization to complete the
questionnaire. The inclusion criteria given to the key person
were: being professional care personal with experience of
people living with dementia and of working with them and
having a direct ability to influence the access to devices for
these persons. Ten municipalities declined participation in
the study, generally stating lack of time as the primary
reason, so ten new municipalities were recruited to replace
them. If, after receiving the questionnaire, as a printed form,
the respondents had some concerns related to the questions,
they were welcome to contact the researcher for further
information and had been informed of this. The
questionnaires were marked with a code for the municipality
and one reminder was sent out to the key person, designated
as the person spoken to by telephone if responses were
missing.
The questionnaire was sent out/distributed to a total of
582 participants, with 408 responding. The response rate was
70 % (Table 3).
Data Analysis
To characterize the study participants, we used
descriptive statistics (Table 3). The same procedure used to
analyze the data in the pilot study was used in original study
to elucidate the relationship between the variables in the
questionnaire. The Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy was high, for the conducted tests, >0.5.
To explore the dimensionality of the scale, we began with a
principal component factor analysis and determined the
factor loadings. We then used the varimax method with
Kaiser normalization to rotate the initial factor and determine

the communalities. We scrutinized our factor loadings,
interpreted and labelled them based on the included items.
By using factor analysis (FA), it is possible to describe the
variance of the observed manifest variables in terms of a
lower number of unobserved variables; therefore the method
is commonly used when there is a need to reduce a large
numbers of observed variables to a more manageable
quantity. The analysis process was made in several steps,
first a separate analysis of the responses to the situations of
using the camera and smart phone (part II) and using the
computer viewing uploaded pictures (part III). Thereafter
another factor analysis of the two situations was made where
some of the included items were excluded, in order to
facilitate a comparison of the revealed factors from the first
step. The internal consistency of the instrument was
measured by using Cronbach’s alpha coefficient. A
multivariate analysis of the covariance, MANCOVA, was
used to see the main and interaction effects of categorical
variables on multiple dependent interval variables [35].
Ethics
Participation in the study was voluntary and the
questionnaires were answered anonymously. The study was
approved by the Regional Ethical Review Board in Umeå,
Sweden (Dnr 09-132M).
RESULTS
The results focus on the background questions (part I),
and concern what the informants believed the fictive person
(Hilda) in the questionnaire felt when wearing the camera at
home and outdoors (part II), and what the informants
believed the fictive person (Hilda) in the questionnaire felt
when viewing and sorting the uploaded photos while sitting
in front of the computer with a relative (part III).
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Response Rate and Descriptions of the Participants
Backgrounds Questions

Total (n)

Percent (%)

582

100

Answered questionnaires/response rate

408

70.1

Dropouts

174

29.9

Number of questionnaires distributed

Male/Female (n)

17/383*

Present position
Leader, project leader, care developer

67

16.4

6/61

Registered nurse

106

25.9

3/103

Occupational therapist

61

15.0

1/60

Physiotherapist

11

2.7

2/9

Assistant nurse

77

18.9

2/75

Care administrator

77

18.9

3/74

Missing data

9

2.2

Age
20-29

18

4.3

3/15

30-39

63

15.7

3/60

40-49

121

29.6

3/118

50-59

143

35.0

6/137

60-69

55

13.4

2/53

Missing data

8

2.0

* Data missing for 8 respondents.

Comparison Between Perceptions About Using the Two
Different Applications
When making a comparison of the results of the
preliminary factorial analysis of the two applications,
wearing the camera and viewing uploaded photographs, it
was obvious that there were almost the same variables
included in the factors but in different order. This reflects
that the digital photo diary service consisted of two separate
devices. In order to further analyse similarities and
differences between the two situations of using the digital
photo diary the following bipolar adjectives; cozy/worse,
energetic/lethargic, cherished/abandoned, confirmed/unconfirmed, and satisfied/dissatisfied were excluded since they
were judged as concepts that are difficult to attribute to one
single factor.
The results from the FA of wearing the camera (part II)
revealed a three factor solution, with an eigenvalue >0.9. In
the analysis of part III, viewing the uploaded photos, we
decided to also extract three factors even if the eigenvalue
was <1 (the lowest 0.7). In both analyses the same factors
appeared in the same order (Table 4). As the questions in the
questionnaire where asked ”What feelings do you think …
etc”, the factors from the FA were given the name “Sense of
… etc”. The factors were interpreted and labeled as Sense of
autonomy, Sense of self-esteem and Sense of trust, Sense of
autonomy is the first and most important factor that revealed
from the factor analysis with an explained variance of 61%
in part II and 65% in part III. The mean value was 3.25-3.61
and 3.18-3.47 respectively and the result means a tendency
that the participants in the study perceived that autonomy
would be supported for people with dementia by using the

digital photo diary. Sense of self-esteem, ranged an explained
variance of 5-6% and the mean value for the different parts
was 2.68-2.91 and 2.42-2.80 respectively. From the
assessments it can be seen that the use of the device is
perceived to contribute to self-esteem for people with
dementia. Sense of trust, the mean value ranged 3.11-3.32
and 3.18-3.31 and is an expression of a positive view; the
digital photo diary is perceived to provide a sense of trust.
The Cronbach’s alpha coefficient for the items when
wearing the camera ranged between 0.912-0.916, and in the
part viewing photos in the home memory station ranged
between 0.921-0.941. The values of all coefficients are
suggesting good internal consistency.
Differences in Factors Scores Between Different Positions
and Gender when Using the Camera
A MANCOVA was performed using age as a covariate to
investigate if there were any differences in the factor scores
between different positions and/or the gender of the
caregivers. The interaction between ‘present position’ and
‘gender’ was significant (p<0.0005). Both ‘gender’
(p=0.048) and ‘present position’ (p<0.0005) were also
significant as main effects in the multivariate tests, although
‘gender’ is a borderline case. The numbers of men who
responded to the survey were few, 17 of a total 408. The
interaction between ‘gender’ and ‘present position’ mainly
consist of a lack of variation in factor scores between
different work categories for men, i.e. men have practically
the same factor scores across all work categories, which is
not the case for women. Due to the small number of men in
the sample we think it is still appropriate to present results
regarding the main effect for ‘present position’, which is
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The Results from the Factor Analysis with Reduced Variables, Concern Both Wearing the Camera and Viewing and
Sorting Photographs

Variables – Wearing the Camera

1

2

3

Variables – Viewing and Sorting Photographs

Sense of Autonomy

1

2

3

Sense of Autonomy

Independent/Dependent

.782

Independent/Dependent

.827

Competent/Incompetent

.731

Free/Constrained

.792

Healthy/Unhealthy

.685

Healthy/Unhealthy

.761

Successful/Unsuccessful

.675

Competent/Incompetent

.712

Free/Constrained

.675

Successful/Unsuccessful

.689

Oriented/Disoriented

.665

Oriented/Disoriented

.645

Comfortable/Uncomfortable

.546

Comfortable/Uncomfortable

.542

Sense of Self-esteem

Sense of Self-esteem

Important/Uninportant

.806

Important/Uninportant

.792

Selected/Overlooked

.731

Worthy/Worthless

.770

Worthy/Worthless

.720

Selected/Overlooked

.762

Active/Passive

.669

Active/Passive

.737

Social/Antisocial

.646

Social/Antisocial

.724

Strengthened/Diminished

.581

Strengthened/Diminished

Sense of trust

.611

Sense of trust

Safe/Unsafe

.853

Secure/Insecure

.824

Secure/Insecure

.853

Safe/Unsafe

.798

Calm/Worried

.691

Calm/Worried

.634

Trusting/Suspicious

.547

Trusting/Suspicious

.618

Eigenvalue

10.428

.995

.957

11.152

1.180

.748

Percent of variance

61.341

5.853

5.628

65.601

6.941

4.400

.912

.915

.916

.930

.941

.921

Cronbach’ alpha

done in the following. Further, since ‘gender’ is on the
border of significance and the sample sizes for men and
women respectively are vastly different, we resist the
temptation of making conclusive statements about gender
differences.
The follow-up univariate analyses indicated that ‘present
position’ had an impact on the score of the factors Sense of
self-esteem and Sense of trust. Occupational therapists and
physiotherapists had a significantly lower factor score
compared to registered nurses and care administrators on the
factor Sense of self-esteem (Fig. 1). This can be seen as
occupational therapists and physiotherapists had a tendency
to rate the included items in a more positive way than other
positions. Furthermore, the occupational therapists and
physiotherapists had a significantly higher average score
than the group comprised of leaders, project leaders and care
developer, and registered nurses on the factor Sense of trust
(Fig. 2). This indicates that occupational therapists and
physiotherapists have a tendency to disagree that the use of
the camera can contribute to a sense of trust.
From the above presented results it is clear that
occupational therapists and physiotherapists differ from the
other positions on Self-esteem and Sense of trust. Even if it
is not significant the assistant nurses have a tendency to

agree that sense of self-esteem could be supported by using
the camera.
Differences in Factors Scores Between Different Positions
and Gender when Viewing and Sorting the Uploaded
Photos
Differences in the factor scores between different
positions occupied by and/or the gender of the caregivers
were analyzed with a MANCOVA, using age as a covariate.
The interaction between ‘present position’ and ‘gender’ was
not significant at the 5%-level (p=0.071) and was therefore
excluded from the model. ‘Present position occupied’ was
significant (p=0.037) as a main effect in the multivariate
tests, whereas ‘gender’ was on the border of significance
(p=0.052). For the same reasons as above regarding sample
size differences for men and women, no conclusive
statements about gender differences are made.
The follow-up univariate analyses indicated that ‘present
position’ has an impact on the score of factor Sense of
autonomy; the difference between leaders, project leaders
and care developers, as one group, and occupational
therapists and physiotherapists; and assistant nurses was
significant. This result indicates that these groups of position
seams to disagree that the sense of autonomy can be
supported by viewing the uploaded photos. The care
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Fig. (1). The mean of the scores illustrates the impact of the present position occupied by the respondent on the factor Sense of self-esteem
when wearing the camera and smart phone at home and outside.

Fig. (2). The mean of the scores illustrates the impact of the present position occupied by the respondent on the factor Sense of trust when
wearing the camera at home and outside.

administrators had lower score on the factor Sense of
autonomy. It is interesting that occupational therapists and

physiotherapists and assistant nurses are close to each other
in their statements compared to the others position (Fig. 3).
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Fig. (3). Means of the score illustrate the impact of the present position occupied by the caregivers on the factor Sense of autonomy when
viewing and sorting photos on the computer alongside a relative.

DISCUSSION
In order to clarify and elucidate the professional
caregivers’ perceptions on how persons with mild dementia
might experience the usage of a specific digital photo diary,
the professional caregivers were asked to rate their
perceptions on a scale based on a semantic differential
technique that comprised 22 bipolar adjectives. The results
are interpreted as professional caregiver’s view of using the
digital photo diary was positive overall. The main finding
from the factor analysis was that Sense of autonomy was the
dominant factor from the both parts, wearing the camera and
viewing and sorting photographs.
The interpreted factors Sense of autonomy, Sense of selfesteem and Sense of trust are all related to identity and
perception of self. Sabat [36] has applied social construction
theory to the analysis of selfhood in the conversational
discourse of a person with mild to moderate dementia. Self is
divided into three aspects in his work: the first aspect
describes personal identity, the second describes mental and
physical attributes, and the third one is connected to the self
as a social person in interaction with others.
The factor Sense of autonomy, refers to the Sabat’s
second aspect of self, namely, describing mental and
physical attributes [36]. Persons with dementia have
difficulty remembering persons, places and events, and by
documenting these with the camera and afterwards viewing
and sorting the photos together with a relative, they could
possibly manage to continue to be aware of what is
happening to them despite their memory issues. The support
obtained affecting maintaining control through the use of
digital AT was also described by Engström et al., [37].
These authors stressed that, when people with dementia use
communication technology as a support, it gives them a
feeling of maintaining control and autonomy. Visiting

familiar places, shopping and being able to perform activities
of special personal interest all contribute to the well-being of
people with dementia [18]. Furthermore, being able to
maintain the memory of these persons, places and events
through the documentation provided by the camera can
contribute to enhanced sense of well-being and a feeling of
strengthened self-esteem. By having the opportunity to use
the digital photo diary and of being able to interact
independently with others, the person could possibly
perceive herself/himself as a competent valuable person who
is in control; thereby strengthening the person’s sense of self
[36]. Losing autonomy and control over the decision-making
relevant to one’s own life has been described by researchers
as a loss of self-esteem and a diminution of self [38-40]. In
contrast, being able to do meaningful activities with the
support of the digital photo diary and relatives as support is
associated with maintaining a sense of self cf. [38]. Our
interpretation and conclusion of the results is that the factors,
Sense of autonomy, Sense of self-esteem and Sense of trust
all relate to the second and the third aspect of self cf. [36].
Sense of autonomy is an important dimension of the
usage of the digital photo diary. Autonomy is more or less
related to independence and can be seen as the individual
person having the ability to make significant decisions
regarding his or her life [41]. As the cognitive impairments
of a person suffering from dementia result in loss of
autonomy, it is crucial to support and maintain the autonomy
of these persons. It seems that the caregivers’ perceptions of
the usage of the assistive digital device, notably, that AT has
the potential to help to maintain the autonomy of people with
dementia corresponds to the findings of Powell [42], who
reported that carers expressed a general enthusiasm for the
benefits, such as gains in or the retention of autonomy when
using new information and communication technologies
among people with dementia.
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The second factor from the factor analysis and also rated
with the lowest mean value, indicating that Sense of selfesteem was measured as an important outcome when using
the digital photo diary. When considering the person with
dementia taking photos and viewing uploaded photos, both
these activities alone or in a familiar atmosphere in the
company of and with the assistance of a relative, were
perceived to be acts that would strengthen the person’s selfesteem. This corresponds with the findings of Sabat and
Harre [43], who found that, when positive social interaction
took place and there was an opportunity for self-expression,
self-esteem was supported. According to Baumeister and
Twenge [44], who stressed that having close and meaningful
human relationships are crucial parts of the self, one can
assume that the relatives’ contribution is of great importance
for the usage of the digital photo diary to be meaningful for
the person with dementia. One study [45] reported that the
relatives play an important role as a trigger for people
suffering from dementia to be able to re-construct their
memory through conversation. The results of our study can
be interpreted in the same way: by taking photos and talking
about the day’s events, the life-story of that one day, for that
person, through an active interaction with others and
relatives, it is perceived that the person with dementia would
be able to retain a sense of self-identity and to recount the
story that is important for himself/herself.
There were some differences between how different
professional groups perceived the usage of the camera and
viewing the uploaded photos. A notable trend was that the
occupational therapists, physiotherapists, assistant nurses
tended to have similar views on different issues. For
example, both Sense of self-esteem when wearing the camera
and smart phone at home and outside, and Sense of
autonomy when viewing and sorting photos on the computer
alongside a relative, were measured in the same way by these
professionals.
A possible explanation is that assistant nurses are the
professional group working most closely with the people
with dementia, giving them a particular insight into the
everyday lives of the sufferers while occupational therapists
and physiotherapists, because of the nature of their job, tend
to focus on rehabilitation challenges. A notable difference is
that care administrators, care developers and project leaders
tended to have significantly different views on the use of the
camera compared to occupational therapists, physiotherapists
and assistant nurses. These differences are difficult to
explain.
The above-discussed results of differences between
positions raises a considerable number of questions about
how the differences can be explained, however we do not
have enough information in our results to make qualified
assumptions.
METHODOLOGICAL CONSIDERATIONS
The investigation reported here focused on caregivers’
perceptions of how persons with mild dementia are likely to
experience the usage of a digital photo diary. When
discussing the results it must be considered that none of the
participants had actually seen the digital photo diary in
operation; it was introduced to them via the fictive scenario
of Hilda. Nevertheless, we think that the structured way of
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using a scenario involving a person with dementia (Hilda)
and the detailed description of the assistive digital device
being used ought to guarantee the uniformity of the
responses. By using fictive scenarios of this kind it is
possible to perceive the use of an assistive digital device as
has been discussed by Fung et al., [46]. However, it is also
likely that the way the participants responded may have been
influenced by the way the scenario was presented. It is
therefore reasonable to assume that the results might have
been different if the age, gender and the context of the
person taking centre-stage in the scenario were different.
In the evaluation of the digital photo diary considered in
this investigation, the usages of the camera and of the
viewing function were at the first FA evaluated separately.
But the fact is that the two situations for use of the digital
photo diary are dependent on each other. The reason for
reducing some of the variables after the first FA was made
was to have the possibility to make a comparison of the two
situations for use of the device. It seems reasonable to reduce
the aforementioned adjectives due to their complexity as
concepts in the colloquial language and they were also very
similar to some other adjectives. The excluded bipolar
adjectives were Satisfied/Dissatisfied, Confirmed/Unconfirmed, Cherished/Abandoned, Energetic/Lethargic and Cosy/
Worse.
In addition, the labelling of factors is always a matter of
interpretation, and therefore, there is an inherent risk of
misinterpretations being made. This risk was handled by
discussing the interpretations thoroughly between the
authors.
CONCLUSIONS
A representative group of professional caregivers
working with people with dementia perceive the use of the
digital photo diary to possibly support autonomy and
independence for persons living with dementia. Thus,
caregivers have an overall positive view that supports a
further development of the digital assistive photo diary. The
next step is to evaluate the use of the digital photo diary with
persons living the experience of mild dementia in order to
find out their perspectives of using it and then compare the
findings of both studies.
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