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RESEARCH ARTICLE

An interactive digital calendar with mobile phone reminders (RemindMe) for
people with cognitive impairment: a pilot randomized controlled trial

Maria Andreassena , Henrik Danielssonb , Helena Hemmingssona,c and Tiny Jaarsmaa

aDepartment of Health Medicine and Caring Sciences, Link€oping University, Norrk€oping, Sweden; bSwedish Institute for Disability
Research and Department of Behavioural Sciences and Learning, Link€oping University, Link€oping, Sweden; cDepartment of Special
Education, Stockholm University, Stockholm, Sweden

ABSTRACT
Background: People with cognitive impairment often need support to perform everyday-life
activities. Interventions are available, but evidence-based interventions are lacking.
Aim: This pilot RCT aimed to investigate use of an intervention with an interactive digital calen-
dar with mobile phone reminders (RemindMe) in relation to change in outcomes and impact on
occupational performance, independence, health-related quality of life, and psychosocial impact
of the support for people with cognitive impairment.
Method: The study design was a multi-centre parallel-group pilot RCT [ClinicalTrails.gov, identi-
fier: NCT04470219]. Fifteen participants from primary rehabilitation centres in Sweden were
recruited and randomly assigned to intervention group (n¼ 8) receiving the intervention with
RemindMe, or control group (n¼ 7) receiving usual treatment by an occupational therapist. Data
were collected at baseline, after two- and four months, and analysed using descriptive and non-
parametric statistics.
Result: The Canadian Occupational Performance Measure (COPM), and the Functional
Independence Measure (FIM item n-r) showed significant differences. There were no significant
differences in health-related quality of life nor in the psychosocial impact of the used support.
Conclusion: Plausible changes in outcome measures were found in COPM and FIM (items n-r).
These instruments indicate change in outcome measures and impact on occupational perform-
ance and independence.
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Introduction

People who have suffered a neurological injury or dis-
ease, such as stroke or traumatic brain injury, may
develop cognitive impairments [1,2] that affect pro-
spective memory or their ability to plan and structure
everyday life i.e. knowing what to do and when to do
it [1,3]. These functions are categorized in the ICF as
‘organization and planning’ and ‘time management’
[4]. Activities that may become difficult to remember
to perform are taking medication or keeping an
appointment. Leisure activities may also become
affected due to a reduced ability to initiate or plan
activities. These problems in everyday life can indicate
a need for support from others such as, family mem-
bers [5]; this reduces a person’s independence as well
as having an impact on their perceived health-related
quality of life [6].

Recovery from a neurological impairment is com-
plex. To some extent, the brain repairs itself, but full
recovery is also dependent on rehabilitation interven-
tions aimed at compensating for lost function.
Interventions that appear to be most effective at
improving cognitive ability are those based on activities
in people’s natural environment together with coping
strategies, and compensatory interventions such as,
training in, and the use of assistive devices [1,7–9].

Interventions that compensate for lost cognitive
ability often include the use of assistive technology
for cognition [10], which nowadays can be digital.
Digital technology has the potential to support
patients’ self-management, for example with personal-
ized reminders [11,12]. Digital technology for people
with cognitive impairment can be a specific device
with a specific function, such as, a handheld
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computer [13]. However, special devices can be expe-
rienced as stigmatizing [12,14]. Therefore, the devel-
opment of mobile and smartphone digital technology
is promising, as appropriate functions can be incorpo-
rated in a smartphone [10,11,15]. This enables people
with cognitive impairment to continue to use the
technology they used prior to their injury, but with
additional applications [12]. These mainstream prod-
ucts improve the execution of everyday tasks and sup-
port people with cognitive impairments in everyday
life activities. However, there is a lack of studies con-
cerning their effectiveness for older people [15].

To meet the need for a person-centred intervention
with digital technology, for older people with cogni-
tive impairment, an interactive digital calendar with
mobile phone reminders (RemindMe) has been devel-
oped [16]. RemindMe sends reminders using Short
text Message Service (SMS). It has a unique feedback
system that registers the user’s interaction with
RemindMe and stores not only scheduled activities
but also the user’s response to reminders [16].
RemindMe consists of three core components: 1. The
user schedules activities in a web-based calendar and
the calendar sends a reminder SMS to the user’s
mobile or smartphone; 2. The user actively confirms
the reminder by answering the reminder SMS; 3. The
feedback system registers the user’s interaction with
the calendar by saving scheduled activities and con-
firmation answers [16]. An intervention, using
RemindMe and a predetermined procedure to provide
training and weekly support in the use of RemindMe,
has been tested for feasibility in patients’ real-life set-
tings in three rehabilitation clinics. This has been per-
ceived to be feasible by participating occupational
therapists and by patients [17].

Before moving to a large effectiveness trial, the
Medical Research Council (MRC) recommends that
interventions that include variables integrated in
everyday practice are tested using a pilot study to
explore strengths and weaknesses [18]. Furthermore,
the CONSORT group recommends conducting a pilot
trial to investigate not only the effectiveness of the
intervention, but also to evaluate the plausibility of
the outcomes and measurement instruments [19].
Studies have reported a lack of consensus of appropri-
ate outcome measures to assess effects in everyday life
of interventions for people with cognitive impair-
ments [7,15,20]. Therefore, the next step in the devel-
opment of RemindMe and future digital intervention
studies, is to explore outcomes and the plausibility of
outcome measurements.

Aim

This pilot RCT aimed to investigate the use of an
intervention with an interactive digital calendar with
mobile phone reminders (RemindMe) in relation to
change in outcomes and impact on occupational per-
formance, independence, health-related quality of life,
and psychosocial impact of the support for people
with cognitive impairment.

Material and methods

Study design

The study was designed as a multi-centre parallel-
group pilot randomized controlled trial [19,21] with
an intervention group and a control group.

Participants and recruitment

Four primary care rehabilitation clinics in southeast
Sweden (specializing in rehabilitation for people with
neurological impairments) were informed from
January to February 2016 of the study aim and pro-
cedure. The rehabilitation clinics accepted participa-
tion, and each clinic was estimated to have about 20
out-patients who could be eligible for participation.
When the recruitment period started, one rehabilita-
tion clinic could not participate due to their work-
load and one clinic participated one year later. For
the pilot randomized controlled trial, the aim was to
recruit 20 patients. The participants were consecu-
tively recruited, by occupational therapists at the
rehabilitation clinics from October 2016 until
February 2018. Recruitment was based on the occu-
pational therapists’ knowledge of the patients from
their rehabilitation plan and the study’s inclusion
and exclusion criteria. The inclusion criteria were
patients who: (1) Had neurological disease/injury
and who were experiencing a need for support in
planning, organizing, and managing time in the
activities of everyday life; (2) Had access to a com-
puter and mobile phone/smartphone; (3) Had the
linguistic ability to participate in the data collection.
The exclusion criteria were patients who: (1) Had
palliative care needs; (2) Had reduced vision and/or
hearing loss that affects the ability to use a mobile
phone/smartphone; (3) Had depression or psychi-
atric illness.

The occupational therapists informed patients
about the study verbally and in writing, after which
the patients gave their informed consent.
Randomization took place after receiving informed
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consent. A total of 35 people were considered eligible
by the recruiting occupational therapists (Figure 1).

Procedure

Participants were randomly assigned using block-wise
randomization to the intervention group or the con-
trol group. Randomization was performed at the
rehabilitation centres. At each centre, a block of four
sealed envelopes was stored, with two envelopes for
the intervention group and two for the control group.
When a participant was enrolled, they were random-
ized by allowing the participant to choose an enve-
lope. Research personnel prepared the blocks so that
the content of the envelopes was unknown to patients
and personnel, and they updated the blocks as
needed. The result of the randomization was not
blinded for patients, occupational therapists, or
research personnel.

Intervention group
Patients received usual treatment at the rehabilitation
clinic together with an interactive digital calendar
with mobile phone reminders (RemindMe).

RemindMe serves as a support for prospective
memory as well as for planning and structuring
everyday life. Work-related activities were not
included in this study. In the intervention’s first ses-
sion, the patient was given access to RemindMe and a
member of the research team (occupational therapist)
gave training in how to use RemindMe to the partici-
pant and, if required, to significant others. A user-
friendly, written manual was given to the participants.
Together with the occupational therapist, the partici-
pant chose activities for which he/she wished to
receive reminders, and they established when to
receive them. The patient could choose a support per-
son with access to the calendar, which could be the
treating occupational therapist or a significant other.
The first session lasted about 90min. Individual

Eligibility for participation (n=35) 

Declined to participate (n=19) 

Analysed (n=7) 
� Excluded from analysis (n=0)

Lost to follow-up (n=0) 

Allocated to control (n=7) 

� Received treatment as usual (n=7)

Lost to follow-up (n=0) 

Allocated to intervention (n=9)

n=8) (ac�ve
interven�on �me was two months)

assessment (n=1)

Analysed (n=8) 
� Excluded from analysis (n=0)

Allocation

Analysis

Follow-Up

Randomized (n=16) 

Enrollment

Figure 1. CONSORT 2010 Flow Diagram showing the process and number of participants in each step of the recruitment process
and assessments.

SCANDINAVIAN JOURNAL OF OCCUPATIONAL THERAPY 3



follow-up conversations were conducted at the
rehabilitation clinic or by telephone once a week for
two months by the occupational therapist or by a
research assistant. At the weekly conversations, the
participants were provided with support on further
use of RemindMe and strategies for the coming week.
After two months the participants decided whether
they wanted to continue using RemindMe, and the
weekly conversations stopped [17]. The first two
months of the intervention were the active interven-
tion period. After that patient could choose to use or
not use RemindMe according to the intention-to-treat
approach [22].

Control group
Patients received usual treatment by an occupational
therapist at the rehabilitation clinic. Usual treatment
included interventions that provided support in pro-
spective memory as well as planning and structuring
everyday life, such as weekly schedules and use of a
paper calendar, digital calendars in smartphones, or
other strategies. During the first two months, the par-
ticipants in the control group were asked to use one
specific calendar of their own choosing that they were
accustomed to and used regularly. Four (4/7) partici-
pants chose to use a wall calendar and three (3/7)
participants chose to use a calendar on their smart-
phone. The calendar was intended to provide a sup-
port in planning, organizing, and managing time in
the activities of everyday life, and the calendar would
serve as a comparison for the use of RemindMe.

In the period from the two-month follow-up ses-
sion to the four-month follow-up session, the partici-
pants both in the intervention- and the control group
decided which calendar they preferred to use.

Data collection and measurement

Data were collected by a member of the research
team (occupational therapist) at baseline and after
two and four months (Table 1). All data collection
followed a predetermined protocol, with assessments
performed by an occupational therapist in the same

order and using the same instructions. Assessment
sessions lasted 45–60min, with a short break (5min)
after about 25min, so that the assessment session
would not be too exhausting to conduct. Selection of
measurements on occupational performance, inde-
pendence, health-related quality of life and Remind
Me’s psychosocial impact were based on instruments
used in clinical practice with good psychometric char-
acteristics for people with cognitive impairment. The
chosen instruments are expected to measure the
impact of the intervention with RemindMe in various
aspects on everyday life [23–26].

Participant demographics

Background characteristics
Demographic data from the participants’ medical
records were collected by the occupational therapist at
the rehabilitation clinic during the baseline assess-
ment. At baseline, participants filled in a question-
naire about their computer and mobile or
smartphone skills and calendar use.

Cognitive ability
To measure various aspects of participants’ cognitive
ability, two tests were conducted:

� Subject-performed task (SPT) is a test of episodic
long-term memory. In SPT the participant is
shown 16 subjects and verbs and is asked to
remember as many subjects and verbs as possible.
The participant recalls as many verbs and subjects
as possible for two minutes [27].

� Trail making test (TMT) is a test of executive
function and consists of two parts: A and B. The
TMT -index shows the time-difference to complete
TMT-A compared with TMT-B. A higher index
indicates more difficulty with cognitive abil-
ity [28].

Table 1. Overview of data collection.
Assessment of: Measurements: Baseline 2 months 4 months

Demographic data
Computer, mobile phone, calendar use

Patient records
Questionnaire

x
x

Cognitive ability Subject-performed task (SPT)
Trail making test (TMT)

x
x

Occupational performance Canadian Occupational Performance Measure (COPM) x x x
Independence Functional Independent Measure (FIM) x x x
Health-related quality of life EQ-5D-VAS x x x
Perception of the psychosocial impact of the support used Psychosocial Impact of Assistive Devices Scale (PIADS) x x
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Outcome measures

Occupational performance
The Canadian Occupational Performance Measure
(COPM) was used to measure occupational perform-
ance, i.e. COPM was used to assess participants’ per-
ceptions of performance and satisfaction with
performance. Patients identified activities in everyday
life, related to cognitive impairment (memory and
executive functioning – e.g. plan, structure, initiative)
that were perceived as important, and their perform-
ance and satisfaction with their performance was
measured. The assessment was made on a ten-point
scale, from one ‘¼ not able to do/not satisfied at all’
to ten ‘¼ able to do it extremely well/extremely satis-
fied’. A two-point difference is considered a clinically
significant difference [23]. In this study, the focus was
on activities that the participants experienced as diffi-
cult to perform due to cognitive impairment; for
example, activities that the participant forgot to do or
expressed a wish to perform. Examples of identified
activities were remembering to take medication,
attending planned appointments, planning and struc-
turing instrumental- ADL (cooking, laundry, shop-
ping), and initiating leisure activities. Activities
related to physical abilities such as, opening a bottle,
buttoning a shirt, walking without a cane, were
excluded. COPM is usable in rehabilitation and has
good sensitivity and good reliability [23].

Independence
Independence was measured using the Functional
Independence Measure (FIM) [24]. FIM identifies the
degree of independence in activities of daily living
(ADL), transportation/mobility, communication,
social interaction, and cognition on a seven-point
scale. A higher number indicates more independence.
FIM is a common outcome measure and has good
psychometric characteristics [24].

Health-related quality of life
Health-related quality of life was measured using the
EQ-5D-VAS [26] where participants rate their percep-
tion of health from 0 ‘¼the worst health you can
imagine’ to 100 ‘¼ the best health you can imagine’.
EQ-5D has good validity and reliability for people
with stroke [29].

Psychosocial impact of the support used
At the assessments after two and four months, the
participants assessed the perceived psychosocial
impact of the used support by the Psychosocial
Impact of Assistive Devices Scale (PIADS) which

relates to 26 different aspects [25]. The aspects are
divided into three subscales: Competence,
Adaptability, and Self-esteem. The score ranges from
�3, indicating a negative effect, to 3, indicating a
positive effect. 0 indicates that the participant does
not perceive any psychosocial effect of the support.
PIADS has shown good psychometric qualities [25]
and clinical relevance [30].

Statistical analysis

IBM Statistical Package for the Social Sciences version
25 (SPSS, Chicago, Illinois) was used in all statistical
analyses. We analysed data according to the inten-
tion-to-treat approach [22]. Data analysis of baseline
data for participant demographics (background char-
acteristics, use of digital technology and calendars at
baseline, and cognitive ability) was performed using
descriptive statistical analysis. Continuous variables
are presented with median, range, and standard devi-
ation (SD), and categorical variables are described in
numbers. Ordinal scale variables were analysed with
non-parametric statistics: The Mann-Whitney U test
was used to analyse differences between the interven-
tion and control group (on COPM) and the
Wilcoxon signed-rank test were used to analyse differ-
ences between the baseline and four-months assess-
ments within the intervention group and within the
control group (on FIM, EQ-5D-VAS and PIADS).
The results will be interpreted in relation to if they
are significant (alpha level of 0.05 used) and the mag-
nitude of the effect size. Cohen’s rules of thumb for
small (0.1< r< 0.03), medium (0.3< r< 0.05), and
large (0.5< r) will be used [31].

Ethics

The project received ethical approval from the
Regional Ethical Review Board in Link€oping study
code 2016/145-31, and 2018/263-32. Participation in
the study was voluntary and participants could with-
draw at any time without providing a reason. The
patients were informed that the support person/
research personnel had access to the calendar for as
long as the participant agreed.

Trial registration

The study was registered through ClinicalTrails.gov,
identifier: NCT04470219
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Result

Baseline data for participant demographics

Background characteristics
Sixteen people were interested in participation, they
received written and oral information and gave
informed consent. The sixteen participants were
randomized to either a control group (n¼ 7) or an
intervention group (n¼ 9). One participant in the
intervention group declined further participation after
baseline assessment and is not included in the analy-
ses. Therefore, the intervention group consists of six
men and two women, with a median age of 58 (range
26–68, SD 13). The control group consisted of six
men and one woman with a median age of 65 (range
54–79, SD 10). Most participants’ highest educational
level was secondary school (10/15). The most com-
mon diagnosis were stroke (6/15) and traumatic brain
injury (TBI) (4/15). There were no significant differ-
ences between the groups. Demographic data are pre-
sented in Table 2.

Use of digital technology and calendars at baseline
Thirteen participants (13/15) knew how to use a com-
puter before the study and ten participants (10/15)
used the internet daily. Thirteen participants (13/15)
owned a smartphone and used it daily. Two partici-
pants (2/15) owned a mobile phone and used it a few
times a week. A wall calendar (8/15) or a smartphone
calendar (8/15) was most used for time management
support. Table 3 gives a detailed description of the
participants’ use of digital technology and calendars.

Cognitive ability
In terms of cognitive ability, there were slight differ-
ences between patients in the intervention group
compared with patients in the control group. Patients
in the intervention group had fewer impairments in
executive function (Trail making test, TMT) as well
as in episodic long-term memory (Subject Performed
Task, SPT) than patients in the control group.
However, the differences were not significant.

Outcome measures

Occupational performance (COPM)
In the COPM subscale for assessing occupational per-
formance, the Mann-Whitney test showed that there
was no significant difference between the intervention
and control groups at baseline or after two months.
However, after four months the intervention group
rated (Mdn¼ 8.04) their occupational performance

significantly higher than the control group
(Mdn¼ 5.00) with a large effect size (U¼ 5.00, z ¼
�2.67, p¼ 0.006, r ¼ �0.69). In both groups, there
was an increase in occupational performance from

Table 2. Participant characteristics at baseline N¼ 15.
Control
group
(n¼ 7)

Intervention
group
(n¼ 8)

Age (years) Mean 66
SD 10

Mean 54
SD 13

Gender
Men 6 6
Female 1 2

Living conditions
Living alone 2 2
Living with someone 5 6

Highest level of education
Primary school 2 1
Secondary school 4 6
Higher than secondary school 1 1

Diagnose
Stroke 2 4
Traumatic brain injury (TBI) 2 2
Parkinson 2 0
Multiple Sclerosis 0 1
Sepsis 0 1
Aneurysm 1 0

Table 3. Description of participants’ use of digital technology
and calendar use before and during the study N¼ 15.

Control
group
(n¼ 7)

Intervention
group
(n¼ 8)

Knowledge of computer use
Cannot use a computer 2 0
Can use a computer a little bit 2 3
Can use a computer quite well 2 3
Can use a computer without difficulty 1 2

Internet use
Daily use 4 6
Use a few times a week 1 1
Use a few times a month 1 1
Never use 1 0

Telephone ownership
Mobile telephone 2 0
Smartphone 5 8

Mobile-smartphone use
Daily use 5 8
Use a few times a week 2 0
Use a few times a month 0 0
Never use 0 0

Mobile-/smartphone difficult to use?
Yes 0 3
No 7 5

Calendar use before the study�
Wall calendar 5 3
Pocket calendar 0 1
Smartphone calendar 2 6
Other 2 0
No calendar 1 1

Calendar use baseline – two months follow up
Wall calendar 4 0
Smartphone calendar 3 0
RemindMe 0 8

Calendar use two months – four months
Wall calendar 4 0
Smartphone calendar 3 2
RemindMe 0 6

�Participants could tick more than one option.
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baseline (intervention group Mdn¼ 5.13, control
group Mdn¼ 2.67) to two months (intervention
group Mdn¼ 6.75, control group Mdn¼ 7.00), which
persisted in the intervention group while the percep-
tion of occupational performance of the control group
decreased and was no longer significantly higher than
baseline, see Table 4 for more details.

In the COPM subscale for assessing satisfaction
with occupational performance, there was no signifi-
cant difference between the intervention and control
groups at baseline or after two months. However,
after four months the intervention group assessed
(Mdn¼ 7.75) their satisfaction with occupational per-
formance as being significantly higher than the con-
trol group (Mdn¼ 3.33) with a large effect size
(U¼ 5.50, z ¼ �2.61, p¼ 0.006, r ¼ �0.67). In both
groups, there was an increase from baseline (interven-
tion group Mdn¼ 4.00, control group Mdn¼ 2.67) to
two months from baseline (intervention group
Mdn¼ 7.50, control group Mdn¼ 6.17), which per-
sisted in the intervention group while the satisfaction
with occupational performance of the control group
decreased and was no longer significantly higher than
baseline, see Table 4 for more details.

Independence (FIM)
The first part of FIM assesses a patient’s independence
with performing personal care (getting dressed, hygiene,

eating) and mobility. Both intervention and control
groups had high scores, which indicates that participants
in both groups were independent in these activities. No
significant differences were found between the groups at
any time point. A Wilcoxon signed-rank test indicated
that there was no significant difference (small effect
size) between baseline assessment (Mdn¼ 89.5) and
assessment after four months (Mdn¼ 90) in the inter-
vention group, (T¼ 3.00, z ¼ �0.730, p¼ 0.456, r ¼
�0.258) nor in the control group between baseline
assessment (Mdn¼ 88) and assessment after four
months (Mdn¼ 89) even if the effect size was large,
(T¼ 6.00, z¼ 1.604, p¼ 0.109, r¼ 0.563), see Table 5
for more details.

In the second part of FIM, independence in com-
munication (understanding and expression) and
social- and intellectual abilities (social interaction,
problem-solving, memory) were measured, and sev-
eral participants in both groups needed support from
another person. No significant differences were found
between the groups at any time point. A Wilcoxon
signed-rank test indicated that there was a significant
difference between baseline assessment (Mdn¼ 29)
and assessment after four months (Mdn¼ 32.5) with
a large effect size in the intervention group,
(T¼ 28.00, z¼ 2.388, p¼ 0.017, r¼ 0.844). There was
no significant difference (small effect size) in the con-
trol group between baseline assessment (Mdn¼ 30)

Table 4. Self-assessed perception of occupational performance and satisfaction performance with The Canadian Occupational
Performance Measure (COPM).

Assessment Participants Base-lineMdn
Two-months

Mdn
Mann-Whitney
test 2months

Effect
size

Four-month
Mdn

Mann-Whitney
test 4months

Effect
size

COPM performancea Intervention n¼ 8 5.13 6.75 p¼ 0.463 r¼�0.21 8.04 p¼ 0.006 r¼�0.69
Control n¼ 7 2.67 7.00 5.00

COPM satisfactionb Intervention n¼ 8 4.00 7.50 p¼ 0.189 r¼�0.34 7.75 p¼ 0.006 r¼�0.67
Control n¼ 7 2.67 6.17 3.33

aCOPM performance: Self-assessed perception of occupational performance with COPM at each time point, score one indicates ‘not able to do’ and score
ten indicates ‘able to do it extremely well’.
bCOPM satisfaction: Self-assessed satisfaction with occupational performance with COPM at each time point, score one indicates ‘not satisfied at all’ and
score ten indicates ‘extremely satisfied’.

Table 5. Self-assessed independence with the Functional Independence Measure (FIM), subscale, a-m and subscale n-r and self-
assessed health-related quality of life with the EQ-5D-VAS at each time point.

Assessment Participants
Base-Line
Mdn

Two-months
Mdn

Wilcoxon signed-
rank test

Baseline-2months
Effect
size

Four-month
Mdn

Wilcoxon signed-
rank test

Baseline-4months
Effect
size

FIM a-ma Intervention n¼ 8 89.5 89.5 p¼ 0.236 r ¼�0.419 90 p¼ 0.456 r¼�0.258
Control n¼ 7 88 88 p¼ 0.581 r¼ 0.209 89 p¼ 0.109 r¼ 0.563

FIM n-rb Intervention n¼ 8 29 31 p¼ 0.052 r¼ 0.688 32.5 p¼ 0.017 r¼ 0.844
Control n¼ 7 30 30 p¼ 0.832 r¼ 0.081 32 p¼ 0.684 r¼ 0.153

EQ-5D-VASc Intervention n¼ 8 67.5 71 p¼ 0.174 r¼ 0.481 70 p¼ 0.796 r¼ 0.067
Control n¼ 7 50 55 p¼ 0.395 r¼ 0.321 58 p¼ 0.042 r¼ 0.525

aFIM subscale a-m: Self-assessed independence with FIM subscale, a-m, personal care, and mobility, at each time point. A higher score indicates more
independence, the max score is 91.
bFIM subscale n-r: Self-assessed independence with FIM, subscale n-r communication (understanding and expression), and social and intellectual abilities
(social interaction, problem-solving, memory), at each time point. A higher score indicates more independence, the max score is 35.
cEQ-5D-VAS: Self-assessed health-related quality of life with the EQ-5D-VAS at each time point, Score zero indicates ‘the worst health you can imagine’
and score one hundred indicates ‘the best health you can imagine’.
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and assessment after four months (Mdn¼ 32),
(T¼ 9.00, z¼ 0.406, p¼ 0.684, r¼ 0.153), see Table 5
for more details.

Health-related quality of life (EQ-5D-VAS)
There were no significant differences between the
groups at any time point. A Wilcoxon signed-rank
test showed that for the intervention group health-
related quality of life was not significantly higher after
four months (Mdn¼ 70) compared with baseline
(Mdn¼ 67.5) and the effect size was minimal,
(T¼ 12.50, p¼ 0.796, r ¼ �0.067). However, for the
control group the perception of health-related quality
of life was significantly higher after four months
(Mdn¼ 58) compared with baseline (Mdn¼ 50) with
a large effect size (T¼ 15.00, p¼ 0.042, r¼ 0.525), see
Table 5 for more details.

Psychosocial impact of the support used (PIADS)
The PIADS assessment includes three subscales: com-
petence, adaptability, and self-esteem. A Wilcoxon
signed-rank test was performed for each subscale. The
perception of competence is similar in both the inter-
vention and control groups. Indicating that both
groups self-assessed that the support used gave a per-
ception of competence. No significant differences
were found between the groups at any timepoint. The
Wilcoxon signed-rank test indicated that there were
no significant differences (small effect sizes) in the
subscale of competence for the intervention group
between assessment at two months (Mdn¼ 0.96) and
four months (Mdn¼ 0.96), (T¼ 10.50, z¼ 0.813,
p¼ 0.416, r¼ 0.287), nor for the control group
between assessment at two months (Mdn¼ 0.66) and
four months (Mdn¼ 0.83), (T¼ 12.00, z ¼ �0.338,
p¼ 0.735, r ¼ �0.128). The intervention group
increased their perceptions of their adaptability and
self-esteem while the control group’s scores decreased.
In the subscale of adaptability, the Wilcoxon signed-
rank test indicated that there were no significant dif-
ferences (minimal effect size) for the intervention
group between assessment at two months

(Mdn¼ 0.22) and four months (Mdn¼ 0.46),
(T¼ 10.00, z ¼ �0.106, p¼ 0.916, r ¼ �0.037), nor
for the control group between assessment at two
months (Mdn¼ 0.83) and four months (Mdn¼ 0.50),
even if the effect size was large (T¼ 0.00, z ¼ �1.826,
p¼ 0.068, r ¼ �0.690). For the subscale of self-
esteem, the Wilcoxon signed-rank test indicated that
there were no significant differences (small and
medium effect sizes) for the intervention group
between assessment at two months (Mdn¼ 0.82) and
four months (Mdn¼ 0.75), (T¼ 5.50, z ¼ �0.544,
p¼ 0.586, r ¼ �0.192), nor for the control group
between assessment at two months (Mdn¼ 0.50) and
four months (Mdn¼ 0.38), (T¼ 4.00, z ¼ �0.948,
p¼ 0.343, r ¼ �0.358) see Table 6 for more details.

Discussion

There is a lack of research evidence that describes the
effect of interventions using digital technology
[7,15,20]. However, there are clinical reports that
digital interventions work well for people with cogni-
tive impairment with increased prospective memory
as well as executive functioning [7–9]. Well-designed
RCT studies are needed to fill this knowledge gap
[32] and the present pilot study aims to identify
plausible assessment methods. Research conducted
with people suffering from cognitive impairment and
mental fatigue must use plausible assessments that
assess important aspects while at the same time are
not exhausting for the participants. In this pilot study,
we chose several instruments that measure outcomes
that are important in everyday life for patients with
cognitive impairment and which can be expected to
change after using an interactive digital calendar with
mobile phone reminders (RemindMe). The outcome
measures of the instruments focus on activity and
participation, and not on body functioning [4]. It is
vital to choose outcome measures that allow the real
effects of compensatory rehabilitation to be measured.

Firstly, the COPM [23] clarifies patient-perceived
need, and thus supports person-centred care so that

Table 6. Self-assessed perceived psychosocial impact of the support used by the Psychosocial Impact of Assistive Devices Scale
(PIADS), subscales: Competence, Adaptability, Self-esteem at 2months and, 4months assessment.

Assessment Participants
Two months

Mdn
Four-month

Mdn
Wilcoxon signed-rank

test 2 months-4 months
Effect
size

PIADS Competence� Intervention n¼ 8 0.96 0.96 p¼ 0.416 r¼ 0.287
Control n¼ 7 0.66 0.83 p¼ 0.735 r¼�0.128

PIADS Adaptability� Intervention n¼ 8 0.22 0.46 p¼ 0.916 r¼ –0.037
Control n¼ 7 0.83 0.50 p¼ 0.068 r¼�0.690

PIADS Self-esteem� Intervention n¼ 8 0.82 0.75 p¼ 0.586 r¼�0.192
Control n¼ 7 0.50 0.38 p¼ 0.343 r¼�0.358

�Self-assessed perceived psychosocial impact of the support used by the PIADS at each time point. The aspects are divided into three subscales:
Competence, Adaptability, and Self-esteem. The score ranges from -3 (negative effect) to 3 (positive effect) and 0 indicates no effect.
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treatment is based on the patient’s perceived need.
This is likely to increase a patient’s motivation to
adhere to the treatment protocol [33]. In this pilot
study, we found that participants in both intervention
and control groups increased their perception of their
ability to perform activities in everyday life as well as
their satisfaction with their performance. The
improvements could be a result of spontaneous recov-
ery [8] for some participants. Both groups received
usual treatment in their rehabilitation programme
which could thereby improve occupational perform-
ance. For the intervention group, the impact on satis-
faction with the performance remained higher after
four months compared to the control group. This
might be because the intervention included repeated
support for two months, with a possible role of habit-
forming [34]. It might also be due to the individual-
ized reminders that alert the participant instead of
passive reminders (for example paper calendars,
notes), such as those used by some participants in the
control group. This would be in line with previous
research that has advocated for active support for
people with prospective memory deficits [15,35].

Secondly, we used FIM [24] to assess participants’
independence in everyday life. There were no signifi-
cant differences in independence (FIM) between the
two groups. Looking more closely at this instrument,
the first part of FIM (items a-m) assesses independ-
ence in personal care and mobility. The participants
in this study were already independent in these activ-
ities and change was thus not expected. Use of this
part of the FIM is relevant for participants with
reduced motor function [36] and its use with the pre-
sent population may be questioned. However, the
second part of the FIM (items n-r) is important, and
vital, as it measures independence in communication
and social- and intellectual abilities [24]. The inter-
vention group increased their independence in these
items. These items are relevant to study as the results
in this pilot study show that participants are less
independent in these areas. Due to the small sample
size, it is not possible to draw any conclusions and
should therefore be further investigated. This is sup-
ported by Branco et al. who propose the use of FIM
when investigating stroke rehabilitation outcomes in
real-world settings [37] and Kettlewell et al. [20] that
point out independence as a relevant outcome meas-
ure for people with cognitive impairment.

Thirdly, the EQ-5D-VAS [26] was used to measure
the participants’ perception of health-related quality
of life. EQ-5D-5L also consists of the five dimensions:
mobility, personal care, common activities, pain/

discomfort, and anxiety/depression. However, these
items overlap with some of the items (a-m) in FIM
[24] and EQ-5D-5L assesses neither communication
nor memory impairment [29]. In the present study,
the items in FIM give a more relevant description of
the participants than EQ-5D-5L. It is necessary to
consider which assessment is relevant to use regarding
the study aim. Brandt et al. [15] conclude that there
is a lack of studies investigating the cost-effectiveness
of digital technology for people with cognitive impair-
ments. To conduct this kind of study EQ-5D-5L
might be a plausible assessment to use [29] preferably
in combination with FIM (items n-r) which measures
independence in communication, and social- and
intellectual abilities [24].

Fourthly, we used the PIADS [25] to measure the
psychosocial impact of the support used. Results show
an interesting difference in the subscale of adaptabil-
ity. The intervention group increased their perception
of adaptability while the control group’s perception
decreased. This might suggest that receiving digital
support and support with its use, increases a person’s
ability to adapt to current everyday life situations
[38]. Furthermore, for the intervention group, the
support used affected their self-esteem to a greater
extent compared to the control group. The subscale
of self-esteem includes feelings of security, sense of
power and control [25]. Further investigations could
examine whether digital technology with active
reminders results in a higher sense of self-esteem
than passive reminders. In future studies, the PIADS
can serve as a complement to other assessments, as it
displays how an assistive device affects an individual
psychosocially and will thus give a broader perspec-
tive of effects on everyday life [25].

Limitations

This pilot study has limitations in addition to the
limitation of generalizability applicable to all pilot
studies. The study intended to explore the impact in
the participants’ real-life settings and therefore the
participants in the control group could use a calendar
of their own choice, and they chose different calen-
dars. This is a limitation when comparing results
from the different groups. Another limitation is the
fact that two participants in the intervention group
chose to use the smartphone calendar they used prior
to the study during the last two months, instead of
RemindMe, this can have had an impact on the result.
Especially the results from PIADS [25] might have
been affected because this assessment is related to the
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perceived impact of the support used. In this pilot
study, we analysed the data according to intention-to-
treat as is planned in larger RCT [22]. Two partici-
pants did not use the RemindMe during the period
from two to four months, the reason for this is not
known. In future RCT’s assessment of intervention
use (fidelity) is of major importance and a ‘pre proto-
col’ analysis should be considered. The participants in
the intervention group were more experienced in the
use of smartphone calendars, which might have had a
positive impact on their possibilities in using
RemindMe. This is something taking into account in
future trials. In addition to the plausibility of the
measurement and the description of the impact in a
small group of participants, this pilot study gave
insight into challenges related to recruitment.
Recruitment of participants was performed consecu-
tively by occupational therapists at the rehabilitation
clinics. This approach to recruitment is considered to
be relevant for future implementation and places a
low burden on patients (since the patient does not
meet increased numbers of personnel). However, it
was difficult to recruit patients, in part because of the
increased workload for the occupational therapists.
Future studies should consider more intense involve-
ment of research personnel through regular meetings
at the rehabilitation clinic so that they can be
informed of patients who meet the inclusion criteria.
A limitation of this pilot RCT was that it was not
blinded. Blinding increases a study’s validity and
reduces the risk of bias [21]. Blinding was not pos-
sible for the patients nor for the occupational thera-
pists or research assistant (who undertook the weekly
individual follow-up conversations). However,
research personnel who conducted the assessments
could have been blinded.

Conclusion

This pilot RCT study indicates changes in outcome
measures for assessing occupational performance and
independence for people with cognitive impairment,
in the COPM together with FIM (items n-r). These
instruments provide measurements that assess the
impact of the intervention on supporting prospective
memory and the ability to plan and structure every-
day life and are therefore perceived as plausible
instruments. Although no significant changes were
found in this study, EQ-5D-VAS and PIADS provide
measurements that assess variables that the interven-
tion can possibly impact. The instruments are per-
ceived as suitable to assess health-related quality of

life, and psychosocial impact of the support.
However, more research is needed to identify the
most optimal instruments.
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