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ABSTRACT
Objectives: It is essential to develop interventions that meet individual needs for coping and self-
management of people with dementia. This study explored the feasibility and applicability of an
intervention merging methods of cognitive rehabilitation and self-management groups for people
with early stage dementia. The potential of this intervention to promote adoption of assistive tech-
nology was also explored.
Method: People with early stage Alzheimer’s disease (N¼ 19) participated in the programme com-
prising both individual and group sessions. Caregivers were involved in the individual session and
a separate group meeting. The intervention both addressed individual goals and more general
self-management approaches. In addition, both participants and caregivers were introduced to the
ReACT app, a holistic solution tailormade to meet self-management needs of people with early
stage dementia.
Results: There was significant improvement in the participants’ attainment of individual goals and
satisfaction with goal attainment from pre- to post-intervention. Participants and caregivers gener-
ally reported a positive attitude towards the intervention, attendance rate was high, and all partici-
pants completed the intervention. Qualitative results also indicated that the intervention promoted
awareness, acceptance and coping among participants. The specific benefits of using the ReACT
app for self-management were also emphasised. Forty-two percent of the participants adopted the
app and continued using it after completing the intervention.
Conclusion: Results from this pilot study indicated that the intervention is both feasible and
applicable and can be an effective method to promote coping and adoption of assistive technol-
ogy among people with early stage dementia.
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Introduction

The number of people living with dementia world-wide is
fast growing and this generates an increasing demand for
adequate and affordable solutions to meet the needs for
support and care of those affected by dementia.
Neurodegenerative dementia diseases cause progressive
cognitive and functional decline, but the consequences of
these symptoms can be reduced through timely and suit-
able interventions (Olazar�an et al., 2010). It is essential that
we develop and adopt interventions to support independ-
ence, quality of life and well-being of people living with
dementia and to reduce the impact on supporters and
society in general.

Various forms of assistive technology (AT) have potential
to support cognitive functions and thereby promote self-
management and functional independence of people living
with dementia (King & Dwan, 2017; Meiland et al., 2017;
Van der Roest, Wenborn, Pastink, Droes, & Orrell, 2017),

and the number of AT solutions offered to people with
dementia is fast increasing (Asghar, Cang, & Yu, 2017;
Gibson et al., 2016). However, to provide adequate, effi-
cient and evidence-based AT solutions for people with
dementia there are several issues that need to be further
addressed through research. Among these is the crucial
need to find applicable and effective methods to deploy
and adopt AT, bringing it into people’s everyday life
(Kenigsberg et al., 2017; Meiland, et al., 2017).

To identify such applicable and effective methods, we
can consider other successful methods of promoting self-
management and coping among people with dementia
and here both self-management groups (Quinn, Toms,
Anderson, & Clare, 2016) and individualised reablement
programmes (Poulos et al., 2017) seem relevant and applic-
able. They each represent different approaches to positive
support and empowerment of people with dementia. Self-
management groups target self-efficacy in a broader sense,
addressing cognitive, psychological and social functioning,
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by combining elements like psychoeducation, problem
solving and coping skills training (Mountain & Craig, 2012;
Quinn et al., 2016). The group setting also promotes the
benefits of sharing, socializing and learning from people in
a similar situation, which is often put forward by people
with dementia when expressing their preferences in rela-
tion to psychosocial interventions (Toms, Quinn, Anderson,
& Clare, 2015; Øksnebjerg et al., 2018). Compared to this,
reablement interventions, e.g. programmes of goal-oriented
cognitive rehabilitation, target self-management from a
person-centred and individualised approach (Clare, 2017;
Poulos, et al., 2017). Both Self-management groups
(Laakkonen et al., 2016; Martin et al., 2015; Quinn et al.,
2016) and individualised reablement programmes (Clare,
2017; Clare et al., 2010; Hindle et al., 2018) have proven to
be well suited as post-diagnostic interventions for people
with early stage dementia, and effective ways to adopt
coping strategies and compensatory aids and tools.

To the best of the authors’ knowledge, the potential of
combining methods from group-based self-management
programmes and individualised reablement methods into
a group-based cognitive rehabilitation programme for
people with early stage dementia has not been explored
in any intervention studies. Integrating these methods
could promote self-management, empowerment and cop-
ing skills by combining a person-centred and individual-
ised approach with the benefits of peer-support and
meaningful social activities. Furthermore, the possible ben-
efits of deploying and adopting the use of AT though
such a programme has not been explored. Such an inte-
grated programme could reinforce the use of AT by offer-
ing a structured intervention involving both education
and support from staff, and inspiration and support
from peers.

The pilot study described in this paper is part of the
research project ReACT (Rehabilitation in Alzheimer’s dis-
ease using Cognitive support Technology), which comprises
a range of interacting components (Øksnebjerg, Woods, &
Waldemar, in press). Consequently, the study design is
based on the principles of the Medical Research Council
(MRC) framework for the development and evaluation of
complex interventions (Craig et al., 2008).

The development of the specific AT used here, the
ReACT app, has been reported elsewhere (Øksnebjerg
et al., in press). It was tailormade through an iterative user-
involving process to meet the self-management needs of
the end-users, people with early stage Alzheimer’s disease.
The app was designed as a holistic solution, with a calen-
dar system as a main feature, and combines a range of
functionalities, mainly supporting various aspects of pro-
spective and retrospective memory (ibid). The app was
designed to be used on a touch screen tablet com-
puter (iPad).

The aim of the current pilot study was to examine the
feasibility and applicability of a group-based goal-oriented
rehabilitation programme for people with early stage
Alzheimer’s disease, and to explore if such a programme
can be a suitable and effective way to deploy and adopt
AT. In addition, the study also aimed to explore outcome
measures that capture the aims of the intervention, to
inform planning of future large-scale studies.

Methods

Participants

The study was conducted in three Danish memory clinics
and participants were recruited from these clinics. Potential
eligible participants who met the inclusion criteria were
offered a short oral introduction to the study and written
information when visiting the memory clinic, and they
were subsequently contacted by telephone and invited to
a screening interview with the staff conducting the inter-
vention. Inclusion criteria were a clinical diagnosis of
Alzheimer�s disease according to the NIA-AA criteria for
probable Alzheimer’s disease (McKhann et al., 2011) within
the last 12months, a Mini-Mental State Examination
(MMSE) score of 23 or above (Folstein, Folstein, & McHugh,
1975) to include those with a mild degree of dementia, sta-
bility of prescribed anti-dementia or anti-depressant medi-
cations (stable doses at least one month prior to the start
of the intervention), and they should be Danish-speaking.
Exclusion criteria were severe psychiatric symptoms (e.g.
severe depressive or psychotic symptoms), substance
abuse, or a visual or hearing disability that could impede
participation in the group-based activities or the use of a
tablet computer. Participants were also required to have a
caregiver who could support their participation in the pro-
gramme. A caregiver was defined as a family member or a
friend with whom they had face-to-face contact at least
once a week. Since people with dementia were the primary
participants in the intervention they are subsequently
referred to as participants and the co-participating family
caregivers are referred to as caregivers.

Twenty-four potential participants and their caregivers
accepted the invitation to the screening interview. One
participant withdrew after the screening interview and
three more withdrew after the consecutive baseline visit.
They all stated that they found the intervention pro-
gramme too extensive. Twenty participants were enrolled,
and all completed the intervention programme, but one
participant died from an unrelated acute disorder before
the final assessment. Hence data from nineteen participants
could be analysed after the conclusion of the study. The
study was conducted between December 2016 and
June 2017.

Procedure

As illustrated in Figure 1, the intervention programme
included both individual and group-based activities and it
was conducted over a period of 13weeks.

Group sizes varied between three to seven participants.
All activities were conducted by a clinical neuropsycholo-
gist, and two neuropsychologists were present at the
group session, except in one group, where a neuropsych-
ologist was assisted by a nurse specialised in demen-
tia care.

There were two individual sessions with patient-care-
giver dyads at the start of the programme and one individ-
ual session at the end of the programme. The two initial
sessions were conducted with two objectives. The first
objective was to identify the participants’ individual goals
for the rehabilitation programme, in a collaboration
between the participant, caregiver and staff. As outlined in
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the outcome measures section, a Danish version of the
Bangor Goal Setting Interview (Clare et al., 2012) was used
to define and assess these individual goals. The participant
was encouraged to select a minimum of one and a max-
imum of three individual goals to be addressed during the
programme. Participants and caregivers were of course
informed that they would be introduced to the use of the
ReACT app during the programme, but it was emphasised
that it was not mandatory to define individual goals related
to the use of the app. During the sessions there was also
discussion of how the individual goals could be supported
and achieved during the programme. The second objective
of the individual sessions was to provide an introduction to
the tablet and the ReACT app for the participant and the
caregiver, and to provide initial instructions, support and
inspiration of how to use the app.

At the individual session at the end of the programme
the objectives were to carry out a final evaluation of the
participants’ individual goals and to support continued
activities related to these goals if relevant. The participants
and caregivers who wanted to continue using the ReACT
app after the programme were also given advice on this
and information on post-intervention support. Between
these individual sessions the participants attended eight
two-hour weekly group sessions and caregivers attended
one two-hour group session for caregivers.

The group sessions for participants comprised compo-
nents from self-management group interventions (Quinn
et al., 2016) including psychoeducation related to living
with early stage Alzheimer’s disease and solution focused
approaches to challenges in everyday life, including train-
ing of coping and compensation skills. The themes and
activities were planned to target the participants’ individual
goals, and the sessions included both group discussions
and individualised activities. The use of the ReACT app as a
compensatory tool was introduced as a potential solution
when relevant, but using the app was not mandatory for
participants. Between sessions participants were encour-
aged to practise coping and compensation skills at home,
including the use of the app when relevant.

The session for caregivers provided information on the
topics included in the group sessions for participants, and
caregivers were also given advice on how to support trans-
fer of knowledge and skills from the programme into
home activities. During the entire programme the informa-
tion presented to participants and caregivers was also
made available in writing.

Both participants and caregivers had a tablet during the
intervention programme with the ReACT app installed on
it. Some off-the-shelf apps were also installed on the tab-
lets, e.g. a news app, a weather forecast app, and an app
for internet search. These were selected based on

participants’ preferences and results from a previous pilot
study, where criteria for selecting dementia friendly off-the-
shelf apps were addressed (Øksnebjerg et al., in press). To
reduce the complexity of operating the tablet a tailored
device management system was installed on all the tablets,
enabling the study team to simplify the layout of the
screens and manage updates of the devices and apps.
Participants and caregivers who wanted to continue using
the app after the programme could choose whether to
continue using the device from the study or have the
ReACT app installed on a private device.

Outcome measures

Baseline and post-intervention outcome measures were
obtained before and after the intervention programme.
Post-intervention measures were obtained within two
weeks after finalising the programme. Demographic infor-
mation for both participants and caregivers was collected
at baseline. Outcome measures were selected to capture
the potential impacts of the intervention programme and
to identify possible differences between participants who
adopted the ReACT app during the intervention and con-
tinued using the app after the intervention (adoptors) and
those who did not adopt the app (non-adoptors). Adoptors
were defined as participants who continued using the app
after finishing the intervention programme.

Primary outcome

Goal attainment was evaluated using a Danish translation of
the Bangor Goal Setting Interview (BGSI) (Clare et al., 2012).
Participants’ and caregivers’ evaluation of goal attainment
was assessed on a Likert scale ranging from 1 to 10, with 1
representing “Unable to carry out or perform task” and 10 rep-
resenting “Able to carry out or perform task without difficulty”.
Participants’ rating of satisfaction with goal attainment was
also assessed on a Likert scale ranging from 1 to 10, with 1
representing “Extremely dissatisfied with attainment” and 10
representing “Extremely satisfied with attainment”.

Secondary outcomes

Capability-related well-being was measured with the
ICECAP-O (Coast et al., 2008). Scores range from 0 to 1,
with higher scores indicating better well-being.

Activities of Daily Living were assessed using the Bayer
Activities of Daily Living Scale (B-ADL) (Hindmarch, Lehfeld,
de Jongh, & Erzigkeit, 1998). The main target group of this
scale is community dwelling patients who have mild cogni-
tive impairment or mild-to-moderate dementia and the

Figure 1. Activities during the intervention programme.
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scale is designed to be completed by a caregiver. The scale
comprises 25 items and the caregiver was asked to rate if
the participant had difficulty performing various daily activ-
ities on a 10-point Likert scale ranging from 1 “Never” to
10 “Always”. The total score was divided by the number of
items rated, to correct for items replied to as irrelevant,
and the score was rounded to two decimal places, giving
total scores ranges between 1.00 and 10.00.

Health-related quality of life was measured by the EQ-
5D-5L (EuroQol Group, 1990) and responses were con-
verted to an index value between –0.624 and 1 (Van Hout
et al., 2012), with 1 representing best possible health-
related quality of life. The visual analogue scale (EQ-5D
VAS) was also included. It has a range of 0 to 100, with
100 representing best-imagined health. These two health-
related quality of life scales were both administered to par-
ticipants and, as a proxy, to caregivers.

Cognitive outcome measures included the Mini-Mental
State Examination (MMSE) (Folstein, et al., 1975),
Addenbrooke’s Cognitive Examination ACE (Mathuranath,
Nestor, Berrios, Rakowicz, & Hodges, 2000), list learning and
visual memory tests from the Repeatable Battery for the
Assessment of Neuropsychological Status (RBANS)
(Randolph, Tierney, Mohr, & Chase, 1998). Symbol Digit
Modalities Test (SDMT) (Smith, 1982), Trail A and B tests
(Reitan, 1992), verbal fluency (number of animals and
words beginning with S for 1min) (Strauss, Sherman, &
Spreen, 2006), and non-verbal fluency measured with the
Five Point test (Lee, Loring, Newell, & McCloskey, 1994).

To obtain a nuanced evaluation of the feasibility and
acceptability of the intervention programme a short semi-
structured interview was conducted with both participants
and caregivers during the final assessment. They were
asked to give feedback on their experience of participating
in the programme, and they were encouraged to give
examples of both possible gains and needs or wishes that
had perhaps not been met during the interventions. They
were also invited to suggest changes to the programme
that could be addressed in future studies. The data from
the interviews were collected by note-taking.

Attendance rate was registered to support the assess-
ment of acceptability.

To monitor the use of the ReACT app during the interven-
tion log data was collected to monitor the operations in the
app performed by both participants and caregivers.

The usability and applicability of the ReACT app was rated
with a modified version of the USE Questionnaire (Usefulness,
Satisfaction, and Ease of use) (Lund, 2001). To make the scale
applicable for people with dementia it was adapted and
reduced from 30 to 12 items. Scores on each item range from
1 to 5 on a Likert scale, with higher scores indicating higher
ratings of usability and applicability. In this paper this version
of the scale is referred to as the USE-dem questionnaire.

Data analyses

Quantitative data were analysed using IBM SPSS Statistics
v.22. Baseline characteristics were explored with descriptive
statistics. Possible changes in outcome measures were
investigated through non-parametric analysis of change
scores (Wilcoxon signed rank test).

Possible differences between baseline characteristics of
adoptors and non-adoptors of the ReACT app were ana-
lysed using the non-parametric Mann–Whitney U test or
Fisher’s exact test as appropriate. The variation in the two
groups’ use of the app during the intervention, assessed
through log data, and their evaluation of the usability of
the app, measured with the USE-dem questionnaire, were
analysed using the Mann–Whitney U test. In addition, the
changes in the two groups’ outcomes on the BGSI from
baseline to post-intervention were analysed using mixed-
design analysis of variance (split-plot ANOVA).

Tests of significance were performed two-tailed, with a
significance level of 0.05 and a Bonferroni correction was
applied to correct for multiple comparisons. Imputed val-
ues for missing data were calculated following standard
procedures for multiple regression modelling.

The qualitative data from the interviews was inductively
processed and summarised in emerging themes and sub-
themes, according to the principles of the Constant
Comparison Analysis (Leech & Onwuegbuzie, 2007).

Results

Participants

The baseline characteristics for participants and caregivers
are presented in Table 1. Most participants were female,
their mean age was 67.5 years and their average education
was 14.3 years. They were on average diagnosed
5.5months before entering the study. Fifteen of the partici-
pants were living with their spouse, who participated as
caregivers in the study. Four participants were living alone.
One of them had a non-cohabiting partner and three of
them had a friend who supported their participation in the
study. Except for one participant, all the participants and
caregivers were previous users of a smartphone and 12 of
the participants and 11 of the caregivers were previous
user of a tablet computer.

Impacts of the intervention programme

Table 2 presents scores on outcome measures at baseline
and post-intervention. Results show that there was a signifi-
cant change in the participants’ evaluation of goal attain-
ment (p < .001) and satisfaction with goal attainment (p ¼
.001), whereas the caregivers’ evaluation of goal attainment
did not change to a level that was statistically significant.

There were no statistically significant differences on the
secondary outcome measures addressing well-being and level
of performance in activities of daily living, however data did
show a tendency towards an increase in participants’ self-

Table 1. Baseline characteristics of participants and caregivers.

Participants
Age years, mean (SD) (range) 67.5 (8.4) (52-79)
Sex female n (%) 15 (79)
Years of education mean (SD) (range) 14.3 (2.4), 8-17
Time since diagnosis months, mean (SD) (range) 5.5 (3.3) (1-12)
Previous smartphone user yes/no 18/1
Previous tablet user yes/no 12/7

Caregivers
Age years, mean (SD) (range) 67.3 (8.5) (51-83)
Sex (female n, %) 8, 42%
Previous smartphone user yes/no 19/0

Previous tablet user yes/no 11/8
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rating of health-related quality of life at the end of the inter-
vention, indicated by the EQ-5D-5L Index value (p¼ .033).

Among the secondary outcome measures addressing cog-
nitive functions there were no significant changes, but a ten-
dency to reduction on two of the tests, measuring categorial
verbal fluency (p¼ .027) and list learning (p¼ .018).

Interviews

Results from the semi-structured interviews are summarized in
Table 3, presenting themes, subthemes and related quotes.
Both participants and caregivers generally gave positive feed-
back on participating in the programme. Many emphasised

Table 2. Changes in outcome scores from baseline to post-intervention.

Measure
(max score)

Baseline
Mean (SD) (range)

Post intervention
Mean (SD) (range) p-value

BGSI attainment participants (10)# 4.05 (1.51) (1–7.7) 6.64 (2.26) (2.5–10) .000�
BGSI attainment caregivers (10)# 4.83 (2.35) (1-9.3) 5.47 (2.43) (1–10) .530
BGSI satisfaction (10)# 4.58 (2.06) (1-8.5) 7.22 (1.97) (3-10) .001�
ICECAP-O (1)# 0.87 (0.08) (0.75-1) 0.86 (0.07) (0.73-0.96) .642
B-ADL (10)D 3.57 (1,96) (1.36-8.96) 4.71 (2.48) (1.18-8.76) .042
EQ-5D-5L Index value (1)# 0.83 (0.12) (0.58-1) 0.88 (0,11) (0.67-1) .033
EQ-5D-5L Index value by-proxy (1)# 0.76 (0.20) (0.33-1) 0.75 (0.17) (0,22-1) .737
EQ-5D VAS (100)# 81.74 (14.78) (50-100) 79.78 (17.15 (40-100) .774
EQ-5D VAS by proxy (100)# 81.21 (19.33) (25-100) 77.26 (17.45 (40-100) .156
MMSE (30)# 26.47 (2.01) (23-30) 26.47 (2.55) (22-30) .954
ACE (100)# 80.63 (8.26) (63-97) 79.79 (8.74) (60-92) .265
RBANS list learning, recall (40)# 1.41 (1.75) (0 – 6) 0.55 (0.83) (0 -2) .018
RBANS figure learning, recall (22)# 4.95 (4.67) (0 – 16) 5.17 (4.41) (0 – 14) .753
SDMT (N/a)# ¥ 28 (10.54) (10-45) 28,53 (9.67) (11-46) .602
Trail A (N/a)D e 55.37 (30.55) (23-140) 59.90 (38.69) (23-184) .231
Trail B (N/a)D e 171.93 (130.45) (69-643) 151.24 (61.79) (80-309) .856
Verbal fluency (animals) (N/a)# 18.37 (4.66) (9-25) 16.90 (4.95) (8-31) .027
Verbal fluency (S-words) (N/a)# 12.68 (5.70) (4-26) 12.16 (5.05) (3-21) .685
Non-verbal fluency (N/a)# 18.95 (7.17) (8-32) 20.28 (7.37) (8-34) .111
�
Statistically significant after Bonferroni correction.

#Higher scores indicate higher attainment, satisfaction or level of function.
DLower scores indicate better function.
¥SDMT score is number of combinations correctly processed within the time limit of 90 seconds.
eTrail A and Trail B scores are total time (seconds) to complete the tests.

Table 3. Results from interviews with participants and caregivers.

Themes Sub-themes Quotes – participants (P) and caregivers (C)

Benefits and
shortcomings

Acceptance of the method
in general

P: ’It was very detailed, and things were repeated.’
P: ‘It worked very well… and not too much. It was manageable.’
P: ‘Staff were good at noticing the participants and their different needs.’
P: ‘The structure was a good thing.’

Positive emotional reactions P: ‘There was a positive and open atmosphere.’
P: ‘I was always in a good mood afterwards.’
C: ‘There was a positive experience, they had a nice time together, also with the staff.’
C: ’She has met some very nice people… enjoyed talking.’

Sharing with peers P: ’It touched me a lot to meet the others. We’re in the same boat… You didn’t feel wrong… I could be
more relaxed.’

P: ‘It was really nice. Just knowing that you’re not alone. Others have the same problems.’
C: ‘It was nice for them to meet each other and learn from each other.’
C: ’X found it nice talking to peers in a similar situation.’

Creating new relationships P: ’We have planned to meet again.’
P: ‘I went to the meetings with one of the others [by car]. I think we’re going to meet again.’
C: ‘She has become quite close with X.’

Shortcomings P: ‘I didn’t feel that I gained a lot from the group, but it was nice meeting the others.’
P: ‘Participants were quite different.’
P: ‘The group should have been matched by level of ability.’

Suggested
changes

Breaks P: ‘I would prefer more breaks, it was difficult for me to stay focused for such a long time.’
P: ‘Staff could suggest topics that participants could discuss during breaks.’

More time for informal talks P: ‘We had too little time to just talk… but the education shouldn’t be shorter. Perhaps the meetings
should be longer.’

P: ‘ … perhaps more buzz groups… to engage participants and give them more time to talk.’
Impact Increased acceptance and

openness
about living with dementia

P: ’You gain more respect for yourself and others… knowing about dementia makes it less secret. We are
all human beings. I have started telling more people that I have a dementia disease. It’s more OK.’

P: ‘I told my friends that I have dementia after I started here.’
P: ‘I feel that I have more knowledge about myself and my situation. It makes it easier to feel more open
about it.’

C: ’It made her feel more self-confident.’
Self-management coping and

support activities
P: ’I more often stop to think. It has implicitly been put into our minds how we can cope with
things… organize things, write things down etc.’

P: ‘It has made me consider how I can be more active…made me more aware that I can use
these things.’

C: ‘The individual goals are important to her and they were achieved.’
C: ’It has helped her become better at organizing her appointments.’

Benefits from the use of tablet
and ReACT app

P: ‘It gave me a lot of experience of how to use the tablet and app.’
P: ‘I mainly use the calendar, but also the diary [specific features in the ReACT app].’
C: ‘She uses the app independently. The shared calendar is a good feature.’
C: ‘She uses the app everyday… has become a skilled user.’
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positive emotional reactions to participating, including the
encouraging experience of meeting people in a similar situ-
ation, sharing their experience of living with dementia. Some
participants also mentioned new relationships with other group
members as a benefit. The shortcomings were related to the
differences between group participants and some felt that the
group did not match their personal skills. Participants also drew
attention to issues that should be considered when developing
further interventions, some of them requested longer breaks
and more time for informal talks among participants.

Most participants underlined that they had profited from
gaining knowledge of their disease and for some this had led
to increased awareness of symptoms and being more open
to others about living with dementia. The interviews also
indicated that participants and their caregivers had noticed
specific activities related to self-management, coping and
support that had been encouraged or promoted through the
intervention programme, e.g. communicating with family
and friends and being more organised with notetaking and
reminders. In addition, specific benefits from learning how to
use the tablet and the ReACT app was also discussed, e.g.
using the electronic calendar and diary to support memory.
However, some participants and caregivers also found it diffi-
cult or less beneficial to use the tablet and the app. The feed-
back that was specifically related to the app and suggested
changes were collected and, if expedient, used to further
optimize the app. This specific user feedback on app design
and functionalities are not included in this paper.

Attendance during the programme

The attendance rate was in general high among both partici-
pants and caregivers. All participants attended the individual

sessions. All the caregivers attended at least one of the initial
individual sessions. In the group setting all participants
attended at least six sessions, 14 of the participants partici-
pated in all sessions. The most common reasons for non-
attendance were holidays and shorter periods of illness.

Differences between adoptors and non-adoptors of
the ReACT app

As summarised in Table 4 the quantitative data did not reveal
any statistically significant differences in baseline characteris-
tics between adoptors and non-adoptors of the ReACT app.

As mentioned it was not mandatory for participants to
use the app or to define individual goals related to the use
of the app. In total, 32 individual goals were defined
among the participants. Nineteen of these goals were
related to the use of the ReACT app (app-related goal), e.g.
using the app to manage appointment and to-do lists or
using the app to recollect precious moments with a grand-
child by using photos and text in diary notes. Thirteen
goals addressed other themes (non-app related goals), e.g.
methods to support memory for choir lyrics or finding a
system to support memory for various access codes. All
participants defined at least one app-related goal, and four
participants only defined app-related goals (three of them
became adoptors and one of them a non-adoptor).

Table 5 summarises the change in the two groups’ out-
comes on the BGSI from baseline to post-intervention,
including separate analyses for app-related goals and non-
app related goals. These data show that the adoptors had
a significantly larger change in rating of goal attainment
for all goals compared to non-adoptors (p ¼ .004). When
separating these goals into app-related and non-app

Table 4. Baseline differences between adoptors vs. non-adoptors of the ReACT app.

Measure Adoptors (n¼ 8) Non-adoptors (n¼ 11) p-value

Age years, mean (SD) (range) 63.3 (9.3) (52-74) 70.6 (6.4) (58-79) .068
Sex female/male 7/1 8/3 .603
Years of education mean (SD) (range) 14.5 (3.0) (8-17) 14.2 (2.0) (11-17) .524
Time since diagnosis (months) 6.1 (3.9) (2-12) 5.0 (2.9) (1-10) .530
Previous smartphone user yes/no 7/1 11/0 .421
Previous tablet user yes/no 6/2 6/5 .633
MMSE# mean (SD) (range) 27.1 (2.0) (25-30) 26 (2.0) (23-29) .256
#Higher scores indicate higher level of function.

Table 5. Change in scores on the BGSI from baseline to post-intervention for adoptors and non-adoptors.

Measure

Adoptors Non-adoptors

Baseline
Mean (SD)

Post-intervention
Mean (SD)

Baseline
Mean (SD)

Post-intervention
Mean (SD) F p-value

BGSI attainment#

all goals
- participant rating

4.66 (1.87) 8.69 (1.27) 3.60 (1.06) 5.14 (1.49) 11.47 .004�

BGSI attainment#

app-related goals
- participant rating

4.01 (2.14) 8.65 (1.46) 2.60 (1.55) 5.15 (2.11) 3.80 .068

BGSI attainment#

non-app related goals
- participant rating

6.63 (1.25) 7.66 (1.61) 5.07 (2.46) 5.38 (2.16) .272 .610

BGSI attainment#

all goals
- caregiver rating

6.04 (2.77) 7.53 (2.10) 3.99 (1.86) 4.17 (1.76) 1.31 .270

BGSI attainment#

app-related goals
- caregiver rating

6.30 (2.94) 7.55 (2.31) 3.75 (2.41) 3.46 (1.83) 1.15 .300

BGSI attainment#

non-app related goals
- caregivers rating

6.39 (2.48) 6.70 (2.22) 4.70 (2.50) 4.77(2.65) .02 .735

#Higher scores indicate higher level of attainment.�
p < .05.
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related goals there was no significant difference between
the two groups, though there was a tendency for the app-
related goal attainment to have a larger change from base-
line to post-intervention for the group of adoptors
(p ¼ .068).

The differences between adoptors’ and non-adoptors’
use and rating of the ReACT app is summarised in Table 6.
These data show that there was a significant difference in
the number of operations in the app during the interven-
tion performed by participants who adopted the app com-
pared to those who did not adopt the app (p ¼ .001),
whereas there was no significant difference between the
caregiver’s number of operations in the two groups (p ¼
.741). These differences are also illustrated in Figure 2
where the total number of actions in the app during the
intervention programme is summarised for each participant
and caregiver dyad, and for adoptors and non-adoptors
separately. The rating of usefulness, satisfaction, and ease
of use the ReACT app as measured with the USE-dem
questionnaire is also presented in Table 6. These data illus-
trate that adoptors rate the app significantly higher com-
pared to non-adoptors (p < .001) and this is in line with
the by-proxy rating conducted by the caregivers (p ¼ .006),
whereas the between group difference in the caregivers’
own rating of the app is not significant (p ¼ .397).

Discussion

This pilot study aimed to explore the feasibility and applic-
ability of an intervention merging methods of cognitive
rehabilitation and self-management groups for people with
early stage dementia to gain the best of both worlds and,
in addition, to explore if this structured intervention is a
feasible and effective way to encourage adoption of AT by
people with dementia. To the best of the authors’ know-
ledge this study is the first to explore such a combined
intervention and relating it to AT adoption.

The results demonstrated that our programme was gen-
erally feasible. Attendance rates were high and none of the
participants dropped out after the initiation of the
intervention.

The combination of methods from individual cognitive
rehabilitation and group based self-management pro-
grammes appeared applicable. The qualitative data from
interviews with participants and caregivers showed that
they were generally positive towards the activities and
methods applied during the programme.

Quantitative data confirmed that the programme was
an applicable method to address individual goals of
rehabilitation. The Bangor Goal Setting Interview (BGSI)
(Clare et al., 2012) was used to define and assess the

Table 6. Number of operations in the ReACT app and rating of the app.

Measure
Adoptors

Mean (SD) (range)
Non-adoptors

Mean (SD) (range)
p-value�<0.005

Number of operations in the ReACT app during intervention –
participants

1740 (1113) (481 -3708) 284 (149) (118 - 501) .001�

Number of operations in the ReACT app during intervention
– caregivers

309 (290) (0 – 773) 177 (123) (27 – 399) .457

USE-dem participants 56.5 (2.619) (54-60) 36.90 (14,45) (14 – 53) .000�
USE-dem by-proxy 49.38 (8.017) (37 – 60) 31 (13.35) (14 – 49) .006�
USE-dem caregivers 48.43 (7.807) (37 – 60) 37.43 (14.22) (12 – 52) .397
#Higher scores indicating higher ratings of usability and applicability of the ReACT app.�
p < .05.

Figure 2. Participant and caregiver dyads: Number of operations in the app during the intervention programme.
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individual goals during the intervention. In line with other
studies involving people with early stage dementia (Clare,
2017; Hindle, et al., 2018) participants in our study were in
general able to identify individual goals in collaboration
with caregivers and professionals and results confirmed
that they experienced a significant improvement in their
achievement of these goals during the intervention.

Qualitative data also supported the successful implementa-
tion of self-management features in the programme. Results
from the interviews demonstrated that participants emphas-
ised the benefits of meeting and sharing with peers in a simi-
lar situation. The utility of group-based psychoeducation,
providing knowledge of disease and possible ways to cope
with symptoms, was also highlighted. These results are in line
with other studies published on self-management underlining
the feasibility of such programmes to promote knowledge,
independence and support, and having a positive impact on
self-esteem (Martin, et al., 2015), quality of life (Sprange et al.,
2015) and self-efficacy (Quinn, Toms, Jones, et al., 2016). Our
results showed a tendency towards improvement in the par-
ticipants’ rating of health-related quality of life.

Other small-scale studies have explored the adoption of
cognitive supportive AT solutions similar to the ReACT app to
people with dementia, both in a group-based setting (Dewar,
Kapur, & Kopelman, 2018) and through individualised rehabili-
tation approaches (Imbeault et al., 2018), but with varied suc-
cess. In our study, the combination of individual and group-
based activities proved to be a feasible, applicable and effi-
cient method to deploy AT. All participants accepted some
degree of introduction to the app and forty-two percent of
the participants adopted the app. The adoptors performed
significantly more operations in the app during the interven-
tion and they rated the app higher in usefulness, satisfaction,
and ease of use compared to non-adoptors.

To be able to target future adoptors of this kind of AT,
and to avoid adverse effects, e.g. non-adoptors feeling defeat
or incompetence, we explored data to detect possible differ-
ences between adoptors and non-adoptors. The baseline
characteristics did not reveal any significant differences
between the two groups, though there was a tendency for
adoptors to be slightly younger. The adoptors also had a sig-
nificantly larger change in goal attainment during the inter-
vention compared to non-adoptors. This could be ascribed
to a larger success with app-related goals, which was of
course unintended, as the intervention aimed to give equal
attention to app-related and non-app related goals. These
results and tendencies could indicate that there might be
some factors that influence successful adoption of AT by
people with dementia that were not fully captured in the
outcome measures that were applied in this study. However,
being an uncontrolled pilot study, the study was not
designed or powered to detect significant differences in out-
come measures, the assessments were conducted to explore
outcome measures that could capture the aims of the inter-
vention. Further large-scale studies are needed to identify
possible predictive factors of AT adoption.

Study limitations and implications

In contrast to the participants’ evaluation of goal attainment,
the caregiver’s evaluation did not change significantly during
the intervention. The caregivers’ rating of goal attainment was

relatively high at baseline, perhaps reflecting that participants
were all newly diagnosed, and caregivers were maybe more
optimistic about levels of functional ability at this time point.
In order to provide psychoeducation and to promote coping
and compensation, the consequences of living with dementia
were highlighted during the intervention programme. It is
possible that this increased focus on the participants’ ability to
perform tasks and the assessment of ability and skills during
the programme had a negative influence on caregiver’s evalu-
ations, accentuating their focus on disabilities. This is also sup-
ported by the post-intervention increase in scores on the B-
ADL, indicating that caregivers rated the participants to have
a lower level of performance in activities of daily living. This
could be viewed as an adverse effect of the intervention on
caregivers. On the other hand, it also highlights the need to
explore if the caregivers were adequately involved in the
intervention and if they were provided enough information
and support on how to be involved in coping and self-man-
agement as a caregiver. These questions must of course be
addressed when planning future studies.

Another limitation is the skewed recruitment of partici-
pants. Despite efforts to recruit a varied group of people
with early stage Alzheimer’s disease from the three mem-
ory clinics, a disproportionate part were woman. and they
were all fairly well-educated. This might influence the gen-
eralizability of the results and a broader recruitment of par-
ticipants should also be addressed in future studies.

In addition, the relevance of using cognitive tests
among secondary outcomes in a self-management inter-
vention programme can be questioned (Mountain, 2017),
since the main goal of the intervention was to promote
self-management and empowerment through positive sup-
port, including coping strategies and tools. However, in
line with the MRC framework for the development and
evaluation of complex interventions (Craig, et al., 2008)
both the feasibility and applicability of intervention meth-
ods and outcome measures were explored in this pilot
study. Cognitive outcome measures were applied to
explore possible baseline differences among participants,
and if possible to detect factors that could predict adop-
tion of AT, but for future studies it should be considered to
omit these cognitive outcome measures post-intervention
to reduce the assessment burden for participants.

Conclusion

The results of this study demonstrated that a structured
intervention programme addressing both individual goal-
based rehabilitation and more general self-management
approaches is feasible and applicable for people with early
stage Alzheimer’s disease. In addition, results indicated that
such a programme can be an effective method to promote
adoption of AT. However, large-scale studies are needed to
explore effective measures that capture the impact of the
programme. Methods for deployment of the intervention
at a larger scale and across multiple settings also need to
be explored.
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