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A B S T R A C T

Detecting practical problems of persons with dementia (PwD) experience at home, and advising them on solutions to facilitate aging in place are complex and challenging tasks for nurses and case managers. In this two
group randomized, controlled laboratory experiment, the efﬁcacy of a decision support application aiming to
increase nurses' and case managers' conﬁdence in clinical judgment and decision-making was tested. The
participants (N = 67) assessed a case of a PwD within the problem domains: self-reliance, safety and informal
care, and provided suggestions for possible solutions. Participants used either their regular procedure with
(intervention group) or without the App (control group) to conduct these tasks. No statistically signiﬁcant
difference was found on the primary outcome measure, the overall level of conﬁdence. However, nurses and
case managers highly recommended use of the App in practice. To explain these results, more research on
the potential added value of the App is needed.
© 2018 Elsevier Inc. All rights reserved.

Introduction
Worldwide, about 46.8 million people live with dementia and
this number is expected to rapidly increase in the near future. 1
People with dementia (PwD) often wish to live at home as long as
possible2,3; however, they are especially susceptible to nursing
home admission because of their increasing care and support
needs.4,5 Facilitating aging in place and preventing nursing home
admission of PwD is a common policy aim of many western countries nowadays, including the Netherlands. 2,6,7 Hence, the complexity of community-based dementia care is increasing as PwD
live longer in the community. A variety of solutions, such as different care and welfare services, and assistive technology are available with new interventions constantly evolving to support aging
in place of PwD.8,9 However, ﬁnding the best suitable solution can
be extremely challenging for PwD and their informal caregivers as
they might not be aware of all possibilities.10,11 In addition, recent
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research has shown that informal caregivers of PwD have a substantial need for additional professional support and advice, e.g.
on how to deal with behavioral problems or how to cope with
emotional problems.11
In the Netherlands, professionals with a coordinating role in community-based dementia care support PwD to live at home as long as
possible.12 This role is often fulﬁlled by district nurses and case managers (of whom the most have a nursing background). It is their task
to detect important practical problems PwD and their informal caregiver's experience. In a previous study, it was found that practical
problems within the domains of decreased self-reliance, safetyrelated problems and informal care and network related problems
are the most threating ones with regard to the ability of PwD to live
at home.13 Those problems may not always be easy to detect as PwD
themselves, and sometimes also the informal caregiver, might not be
aware of them. Examples are, informal caregivers who tried to keep
up caregiving while they felt overburdened or PwD who lack awareness of their disease and therefore refuse support. Moreover, due to
the progressive nature of the disease, the problems change over time
and may become even more complex. In addition, nurses and case
managers are expected to advise them on possible solutions to deal
with these problems. These tasks require conscious clinical
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judgments about the expected consequences of the detected problems. Moreover, advice on possible solutions often results from complex decisions about the best suitable and available solution. To fulﬁll
these diagnostic and advisory tasks, nurses and case managers need
to have detailed insight into the living situation of the individual
PwD, including their needs and enabling resources (e.g. informal support or ﬁnancial resources) to fulﬁll these needs.14 Moreover, they
need to be up to date with regard to possible solutions and should be
able to make decisions about the added value of possible suitable solutions for the individual PwD.
Judgments and decisions made by nurses are characterized by
uncertainty because the information available is sometimes
unclear or incomplete, and the outcomes that result are often not
directly predictable.15 Hence, nurses can lack conﬁdence as to
whether they have detected all problems and advised suitable solutions. Especially nurses who are new in a coordinating role might
feel less conﬁdent, because knowledge and experience are known
as important factors inﬂuencing decision-making.16 Research has
shown that even when nurses have the same information they can
make different judgments and decisions.15 For PwD and informal
caregivers, this would mean that the detection of certain problems,
and advice on possible solutions, highly depends on the speciﬁc
nurse they encounter. This variability is not desirable, as ideally it
should not matter whether they encounter a recently graduated
nurse with less experience or a highly experienced nurse working
in community-based dementia care for years. From a theoretical
perspective, this variation could be explained by the use of different (combinations of) reasoning strategies for clinical judgment
and decision- making. Two reasoning strategies nurses might use
are: ﬁrst, a fast, intuitive, relatively automatic form of reasoning
which is based on expertise, and second, is the slower rational
deliberative type of reasoning. When nurses use a more intuitionbased reasoning strategy instead of rational-analytic reasoning,
without having the requisite expertise, it can cause variation in
judgement and decisions. Moreover, in some situations nurses
might not be aware of other decision options which remain beyond
the scope their knowledge.15 As new solutions are constantly
developed, it is very difﬁcult for nurses to continuously be up to
date with regards to the latest developments. A possibility to
reduce this variation is to support nurses in the usage of more
rational and deliberative reasoning strategies by means of education, guidelines or computerized decision support,15,17,18 and provide them easy access to recent information about possible
solutions. Research has shown that computerized decision support
systems may be valuable tools to support nurses to make judgements and decisions under uncertainty; however, not much high
quality evidence is available yet supporting these tools.15,17
To the best of our knowledge, no decision support tool speciﬁcally for nurses and case managers in community-based dementia,
guiding them through a problem assessment and providing them an
overview of possible solutions, is currently available. Therefore, a
decision support tool in the form of an application (App) on a tablet
PC has been developed in a user-centered development process.19
The App consists of two parts: ﬁrst a stepwise problem assessment
focusing on the detection of problems within the three most important problem domains, i.e. decreased self-reliance, safety-related
problems and informal care and network related problems.13 The
problem assessment is partly based on validated questionnaires
such as the Barthel index20 and the Self-perceived Pressure from
Informal Care (SPPIC)21 and partly based on self-developed questions. The second part contains an overview of possible solutions to
deal with the detected problems, such as care and support services,
information sources and assistive technology. This overview is
based on information retrieved from e.g. clinical guidelines, databases for assistive technology and expert interviews. In a previous

study one low-ﬁdelity (paper-based prototype) and three highﬁdelity prototypes have been tested with regards its usability by
end-users, experts and researchers. We used a combination of different methods including heuristic evaluation, a think aloud method
and a questionnaire to assess the overall satisfaction with the usage
of the tool.22 This led to the conclusion that the decision support
App is usable tool which in a next step needs to be tested with
regard to its efﬁcacy in a laboratory experiment.
Aim
The aim of this study was to evaluate the efﬁcacy, potential added
value and usability of a decision support App for nurses and case
managers with a coordinating role in community-based dementia
care, with the intention to improve problem assessment and provision of advice on possible solutions to deal with problems which may
prevent PwD from living at home.
To evaluate the efﬁcacy of the decision support App, the following
questions were formulated:
1. Does use of the decision support App increase the nurses' and case
managers' conﬁdence in the correct outcome of their problem
assessment and their ability to provide good advice on possible
solutions? (primary outcome measure)
2. Does use of the decision support App increase uniformity between
nurses and case managers with regard to the detection of problems preventing people with dementia from living at home?
3. Do the nurses and case managers who use the decision support
App in addition to their usual procedure advise more possible solutions than nurses and case managers who only use their usual
procedure?
To evaluate the potential added value and the usability of the decision support App, the following questions were formulated:
4. Do nurses and case managers regard the App as being of added
value and what is, according to them, the added value of the App
compared to their usual procedure?
5. To what extent is the decision support App a usable tool according
to nurses and case managers and what are suggestions and recommendations for further improvement of usability?
Martials and methods
Design
A two group, randomized, controlled laboratory experiment was
conducted to evaluate the efﬁcacy of the decision support App for
nurses and case managers with a coordinating role in communitybased dementia care. The allocation ratio was equal between both
groups.
Participants
Eligibility criteria
Professionals with a (future) coordinating role in communitybased dementia care, including case managers, district nurses and
nursing students being potential (prospective) users of the App,
were eligible for participation. Dementia case managers and nurses
were eligible if they were currently working in community-based
care in the Netherlands. Nursing students were eligible when they
were in their last two years of their bachelor studies. They were
included as they might become a district nurse or case manager
after graduation and, therefore, can represent the user group which
is less experienced (the novices).
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Recruitment and setting of data collection
Nurses and case managers were recruited via the network
organizations Living Lab in Aging and Long-Term Care South Limburg,23 the Centre of Expertise on Innovative Care and Technology,24 local network organization for dementia case management25
and three other long-term care organizations which were not afﬁliated with one of the network organizations. The students were
recruited via the Zuyd University of Applied Sciences. Recruitment
took place via various channels (e.g. via contact persons of longterm care organizations/network organizations, lectures and email
invitations).
With all nurses/case managers/students who were willing to participate in the study, an individual meeting of a maximum of two hours was
scheduled with a researcher (TTL, NS) or student assistant (FTH, AG), who
conducted the data collection. The meetings took place in a meeting
room either at the participants' workplace or at the university. The participants were asked to bring along all materials they usually use to conduct
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a problem assessment and to provide community-dwelling persons with
dementia and their informal caregivers advices on possible solutions (e.g.
own registration forms, questionnaires, tablet/laptop).
Intervention group
The intervention to be tested within this study was an App which
was installed on an Apple iPad 2 (Fig. 1). The App guides the user
through a problem assessment, focusing on three problem domains:
decreased self-reliance, safety-related problems and informal care and
social network related problems, which were found to be most challenging with regard to the ability to live at home.13 The problem
assessment results in an overview of problems (problem statement)
which is linked to an overview of possible solutions to deal with the
detected problems. In the ‘overview of possible solutions’ part, the App
directs the user to external websites and documents where more information on certain solutions can be found. The participants in the
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Fig. 1. The Decision support app. 1. Overview page with three problem domains with each having four subdomains which could be assessed. 2. First main questions of subdomain
ADL. 3. Example overview of detected problems after having completed the problem assessment within the subdomain ADL. 4. Example overview of possible solutions for the problem ‘incontinence’
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intervention group were asked to conduct a problem assessment
within three problem domains (self-reliance, safety and informal care/
social network) and to write down their advice on possible solutions
to deal with the detected problems for one speciﬁc case of a community-dwelling PwD. The participants needed to use the App for conducting a problem assessment and or the provision of advice for
possible solutions. They could use it in addition or in place of their regular procedure for these activities. Besides the App, the users received
a short user manual which outlined the goal of the App, its content, its
relationship with their regular procedure and general advice on how
to select suitable solutions.

Randomization
A random allocation sequence was generated by the principal
researcher (TTL) using a random numbers generator to determine the
group and the case for participants 1 40. From 40 onwards, block
randomization was used with a block size of four to make sure that
the groups were equally allocated, even if the expected number of
participants was not reached. After participants were recruited, and
had indicated that they were willing to participate in the study, the
principal researcher assigned them randomly to either the intervention or the control group and subsequently to either case A or B.

Control group

Procedure

Participants in the control group were asked to conduct a problem assessment within three problem domains (self-reliance, safety
and informal care/social network) and to write down their advice
on possible solutions to deal with the detected problems for one
speciﬁc case of a community-dwelling PwD according to their usual
procedure.

Fig. 2 provides an overview of the procedure followed during the
study. All participants received a general introduction about the aim and
the procedure of the study by one of the researchers (TTL, NS) or student
assistants (FTH, AG) who conducted the data collection. The participants
of the intervention group got a short verbal introduction to the App, time
to read the user manual and the possibility to try working with the App

Randomizaon of parcipants
control group vs. intervenon group

Control group (without App)
Randomizaon of parcipants
case A vs B

Intervenon group (with App)
Randomizaon of parcipants
case A vs B

Introducon of the App
and possibility to pracce

Conducng assignment about
case A or B:
problem assessment and advice
on soluon according to usual
procedure complemented by the
App.

Conducng assignment about
case A or B:
problem assessment and advice
on soluon according to usual
procedure

Filling in answer sheets
(problems and soluons) and
quesonnaires (conﬁdence,
problems, background
characteriscs).

Filling in answer sheets
(problems and soluons) and
quesonnaires (conﬁdence,
problems and background
characteriscs).

Filling in addional
quesonnaires (usability and
added value of The App.

Fig. 2. Flowchart of procedure.
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for a maximum of 10 min. Next, all participants got the assignment to
analyze the case describing the situation of a community-dwelling PwD
and his/her primary informal caregiver. Two different cases (A and B)
were used to prevent case effects. The cases consisted of a written
vignette (in the form of an email from a general practitioner) and a conversation with ‘simulated’ informal caregivers providing more information on the case based on a script (consisting of background information
about the case and a set of standard answers). The cases were based on
data retrieved from the RightTimePlaceCare study, a large European study
investigating patterns of transition from home care towards institutional
dementia care.26 The case descriptions were extended based on feedback
from two experienced case managers and based on the experiences from
a pilot study which was conducted with four participants (nurses and
case managers) to test the proposed procedure. An example of a background description of a case can be found in Appendix 1.
During the study, participants in both groups were asked to conduct
a problem assessment within three problem domains (self-reliance,
safety and informal care/social network) and to write down their advice
on possible solutions to deal with the detected problems on an answer
sheet within one meeting. The participants in the control group were
asked to conduct the problem assessment and give advice on possible
solutions according to their usual procedure without the App. Participants in the intervention group were also asked to conduct the problem
assessment and give advice on possible solutions according to their
usual procedure; in addition, they needed to use the App.
All participants got 45 min to analyze the case (reading the
vignette and talking to the simulated informal caregiver), to determine the problems and to write down their advice on possible solutions on the answer sheet. This time frame was chosen as it is known
from practice that nurses and case managers often schedule about an
hour for a ﬁrst encounter. In this study however, we stated that
nurses and case managers did not need to spent time introducing
themselves and getting in touch with the informal caregiver; therefore, it was regarded as reasonable to set a time limit of 45 minutes.
The informal caregivers were simulated by a researcher (TTL, NS)
from the project team or by a student assistant (FTH, AG) who had at
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least a bachelor's degree in health sciences or a related discipline. Simulation means that the researcher was equipped with a script (including
the same background information about their case (A or B) and a set of
standard answers to all questions which are incorporated in the App).
With that background information at hand, they try to engage in an as
natural possible conversation. They answered all questions the participants posed as far as they were within the scope their script; otherwise
they rejected the question by stating that they do not have that information at the moment. Subsequently, the participants were asked to ﬁll in
questionnaires. Fig. 2 provides an overview of the procedure. Due to
practical reasons, blinding of participants, simulated caregivers and outcome assessors was not possible.
Outcomes
Primary outcome measure
The primary outcome measure was the overall level of conﬁdence
with regard to problem assessment and the ability to provide advice
on possible solutions, which was assessed by means of three items
scored on a 10 cm horizontal VAS.
Secondary outcome measures and background characteristics
The secondary outcome measures include uniformity of decision
-making, number of solutions provided, perceived added value and
usability of the App. In addition, background characteristics of the participants were assessed (e.g. gender, age, educational level). Table 1 provides a detailed overview of the outcome measures that were assessed.
All outcome measures and the background characteristics were assessed
once after the participants had completed the assignment. Table 2
Sample size calculation
We calculated the sample size based on the primary outcome
(level of conﬁdence) measured on a 10 cm visual analogue scale
(VAS). Assuming an alpha of 0.05 (two-tailed testing), and beta of
0.10 and an expected mean difference of two cm, the required sample
size was n = 33 per group (n = 66 in total).

Table 1
Overview of outcome measures and analysis.
Concept

Operationalization

Control/ intervention group

Level of conﬁdence
(primary outcome
measure)

Combined measure: mean of three items measured on visual analog scales, a 10 cm horizontal line
(0 = not conﬁdent at all; 10 = very conﬁdent)
1. ‘How sure are you that you have conducted a good problem assessment?’
2. ‘How sure are you that you have a good overview of possible solutions for the detected problems?’
3. ‘How sure are you that you provided good advice on possible solutions for the detected problems?’
Three items measured on a visual analog scales, a 10 cm horizontal line (0 = low extent of problems;
10 = high extent of problems)
1. ‘To what extent do you think this case contains problems with regard to decreased self-reliance?’
2. ‘To what extent do you think this case contains problems with regard to safety?’
3. ‘To what extent do you think this case contains problems with regard to informal care/social
network?’
Answer sheet describing the detected problems.
Answer sheet describing the advice for possible solutions for the detected problems

Both

Three open-ended questions
1. ‘Would you like to use this application in practice? If yes, why? If no, why not?’
2. ‘What is, according to you, the added value of this application for daily practice?’
3. ‘Would you like to recommend this application to your colleagues? If yes, why? If no, why not?’
Dutch version of the post study system usability questionnaire (19 items)27,28 and calculating the
scale scores for;
 Overall satisfaction (item 1 19)
 System usefulness (item 1 8)
 Information quality (item 9 15)
 Interface quality (item, 16 18)
One additional open-ended question: ‘Do you have any further suggestions for improvement of the
App?’
Age, gender, educational level
For nurses/case managers only: primary function (case manager/district nurse)

Intervention group only

Uniformity in
problem assessment

Advice on possible
solutions
Perceived added value

Usability

Background
characteristics

Both

Both
Both

Intervention group only

Both
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Table 2
Background characteristics of the participants.
Characteristics

Intervention (n = 34)

Control (n = 33)

Case (A or B)
Mean age in years (SD)
Sex
Male
Female
Function
District nurse
Case manager
Nursing student
Educational level
Academic education
Bachelor educated
Vocationally trained
Bachelor students

A (n = 17)
41.4 (13.1)

A (n = 17)
40.9 (13.1)

B (n = 17)

n = 2 (6%)
n = 32(94%)

n = 5 (15%)
n = 28 (85%)

n = 14 (41%)
n = 13 (38%)
n = 7 (21%)

n = 13 (40%)
n = 16 (48%)
n = 4 (12%)

n = 1 (3%)
n = 21 (62%)
n = 4 (12%)
n = 8 (24%)

n = 0 (0%)
n = 23 (70%)
n = 5 (12%)
n = 5 (12%)

B (n = 16)

SD: Standard deviation.

perceived added value. To ensure the conﬁrmability of the ﬁndings,
which means reducing potential personal bias by the researcher, the
analysis was conducted by two researchers (blinded for review) independently. They individually coded the statements of the participants. In case of discrepancies in coding, the researchers discussed
the theme to reach consensus.
Ethics
The study protocol was reviewed by the medical ethics committee of Zuyderland-Zuyd (16-N-222), they indicated that this
research did not fall under the scope of the Medical Research
Involving Human Subjects Act (WMO) and that it does not need to
undergo further review. Participation was strictly voluntary and all
participants gave their written informed consent to participate in
the study.
Results

Data-analysis
Quantitative data-analysis
All statistical analyses were conducted using IBM SPSS 23.0.

The study was conducted in the period between January and May
2017.
Participants

Analysis of primary outcome measure. To analyze the overall level of
conﬁdence, we ﬁrst calculated the mean score of all three items measured on a VAS. Then the means from both groups were compared to
means of an independent sample t-test.
Analysis of secondary outcome measures and background characteristics. The secondary outcome uniformity was measured in two different
ways. First by means of three items on a VAS scale, which were analyzed using Levene's test of equality of variances. Second, by means of
comparing the problems detected (as written on the answers sheets)
between both groups. To do so, the problems described by the participants on the answer sheet were clustered around the three problem
domains (self-reliance, safety and informal care/social network and
others) by the project team. In a next step, sub-clusters describing
speciﬁc problems were formed based on the data. Finally, it was
counted how many participants detected the speciﬁc problems. The
number of problems detected per group was analyzed by means of
Pearson's Chi square tests. The average number of solutions provided
per problem for the secondary outcome measure was analyzed by
means of an independent sample t-test to compare the difference
between means. Descriptive techniques were used to analyze background characteristics.
The scores on the PSSUQ were analyzed through descriptive analyses (means and standard deviations) and subsequently calculating
scale scores (means and standard deviations) for: Overall satisfaction
(item 1 19), System usefulness (item 1 8), Information quality (item
9 15), and Interface quality (item, 16 18). Background characteristics were analyzed through descriptive analyses (frequencies, means
and standard deviations).
Qualitative data-analysis
The secondary outcome measure, perceived added value of the
App, was analyzed according to the principles of conventional content analysis.29 To ensure the trustworthiness of the qualitative data
several measures have been taken: To ensure credibility data triangulation was used. The participants were explicitly asked to describe
their perceptions about the added value of the App. In addition they
were also asked if they would like to use the App in practice and if
they would recommend its usage to a colleague and why. The information provided on all three questions was used to get insight into
the perceived added value. Moreover, the quantitative data about the
willingness to use the App can be regarded as veriﬁcation of the

In total 71 persons gave verbal consent to participate. One of
them was not eligible because he/she was neither a district nurse
or case manager nor a student. Three participants retracted their
verbal consent. All three mentioned personal time constraints as
reason to refuse participation. Finally, 67 participants entered the
study and gave written informed consent. There was no drop out
during the study, all participants who started the meeting, ﬁnished
it. The mean age was 41 years and the majority of participants
were female (n = 60). In total, 29 case managers, 27 district nurses
and 11 students participated. The majority of participants were
educated at the bachelor's level.
Primary outcome: level of conﬁdence
There was no statistically signiﬁcant difference in the overall
level of conﬁdence (with regard to problem assessment, overview
of solutions and advice on possible solutions) between both groups
(Table 3). Also, with regard to the individual items (problem
assessment, overview of solutions and advice on possible solutions), no statistically signiﬁcant differences between both groups
were found.
Secondary outcomes
Uniformity
Overall, there was no statistically signiﬁcant difference in uniformity of problem assessment between both groups. When comparing
the variances of scores on the three items measuring the extent of a
problem in the three problem domains self-reliance, safety and informal care/ social network, both groups did not signiﬁcantly differ
(Table 4).
When comparing the number of participants who detected at
least one problem within the three domains, also no statistically
signiﬁcant difference was found. In the intervention group, 88% of
the participants detected a problem with regard to decreased selfreliance vs 94% in the control group (p-value 0.414); the same is
true for safety-related problems 74% in the intervention group vs.
85% in the control group (p-value 0.225), and informal care and
network-related problems 94% intervention group vs 85% control
group (p-value 0.215). When looking at the problems which were
detected by the participants more in detail, a variety of different
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Table 3
Comparison of the mean level of conﬁdence between both groups.

Overall level of conﬁdence
Mean (SD)
Individual items:
Level of conﬁdence: problem assessment
Mean (SD)
Level of conﬁdence: overview of possible solutions
Mean (SD)
Level of conﬁdence: advices on possible solutions
Mean (SD)
a
b

Intervention (n = 34)

Control (n = 33)

Comparison of differences in mean a: p-valueb

6.93 (0.97)

6.66 (1.25)

0.324

6.63 (1.22)

6.33 (1.39)

0.354

6.88 (1.16)

6.68 (1.34)

0.531

7.29 (0.97)

6.96 (1.34)

0.260

Independent sample t-test.
alpha 0.05.

Table 4
Comparison of the variance in judgment of the extent of a problem between both groups.

Problem self-reliance: Mean (SD)
Problem safety: Mean (SD)
Problem informal care/network: Mean (SD)
a
b

Intervention (n = 34)

Control (n = 33)

Comparison of the variances in scoresa on VAS
indicating the extent of a problem: p-valueb

7.35 (2.28)
6.29 (2.16)
7.68 (2.21)

7.62 (1.43)
6.46 (1.89)
8.06 (1.68)

0.091
0.324
0.156

Levene's test of homogeneity of variances.
alpha 0.05.

problems with in the three domains were detected. Frequently
detected problems in both groups included lack of meaningful
activities, problems with ADL activities, safety problems with
regard to nutritional status and high burden of informal caregiver.
Participants also described a variety of problems which could not
be summarized under one of the three domains, such as mood or
behavioral problems. It was not the case that the intervention
group detected more of the same problems compared to the participants in the control group, as we had expected beforehand.
Advice on possible solutions
There was no statistically signiﬁcant difference in the mean number of solutions provided by the participants in the intervention and
control groups for the three most detected problems within each
problem in each problem domain (decreased self-reliance, safety and
informal care), as Table 5 shows.
Added value
Among the 34 participants in the intervention group, 30 indicated that they would like to use the App during their daily work.
Four participants said they were neutral, they provided arguments
for and against use of the App in practice. No participant indicated
that he/she was not willing to use the tool in practice. From all
users, 33 stated that they would recommend the App to a colleague
and one participant indicated they were undecided about

recommending the App. When asking the participants what,
according to them, is the potential added value of the App and to
provide arguments for the usage of the tool in practice, they came
up with two major themes: ﬁrst, they described that the App can
help them to obtain better insight in the situation of the PwD and
the App can be viewed as a control measure to check whether one
has detected the major problems. Second, they indicated that they
value the overview of solutions as it contained besides familiar solutions, also new/unknown ones. In addition, they indicated that
that they regard it as an user-friendly tool which might help them
to work more efﬁciently. Moreover, they also stated that they see
the App as complementary to their usual procedure.
Usability
With regard to usability of the App, the results of the PSSUQ
indicate that the participants were overall satisﬁed with the usability of the App, as the mean score of 1.91 of the PSSUQ indicates
(Table 6).
Discussion
This study has provided no evidence that the decision support App
improved nurses' and case managers' conﬁdence in problem assessment or the provision of advice for possible solutions. With regard to
the secondary outcome measures, no statistically signiﬁcant differences were found in uniformity of the problems detected or the number
of solutions provided for the detected problems between the

Table 5
Comparison of the average number of solutions provided per problem.
Average number of solutions
provided for the detected
problems

Intervention
(n = 34)
mean (SD)

Control
(n = 33)
mean (SD)

Comparison of
differences in
mean a: p-valueb

(Meaningful) daily activities
Safety (eating)
High burden of informal care

2.2 (1.1)
2.3 (1.4)
2.8 (1.4)

1.8 (0.8)
2.0 (1.1)
2.9 (1.4)

0.253
0.561
0.833

SD: Standard deviation.
a
Independent sample t-test.
b
alpha 0.05.

Table 6
Usability of the decision support App.
Scores on PSSUQ

Mean scores (SD); Range 1 7a

Overall satisfaction
System Usefulness
Information quality
Interface quality

1.91 (0.61)
1.96 (0.62)
1.83 (0.76)
1.94 (0.67)

SD: Standard deviation.
a
Lower scores indicate better usability.
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intervention and control group. However, among participants there
was a high willingness to use the App in practice and they valued the
App as user-friendly. Participants indicated that the App could help
them get better insight into the problems experienced by the person
with dementia and their informal caregivers and to ﬁnd new or
unknown solutions for the detected problems.
Explanation of the results and implications
The study has shown contradictory results, as no effects on conﬁdence, uniformity or quantity of solutions were found, but participants were very willing to use the App and appreciated its added
value. One possible explanation is that the App is indeed not of
added value and that the willingness to use the App is based on
socially desirable answers. However, there are other arguments
which might explain the lack of efﬁcacy in contrast to the high willingness to use the App in practice. During the study, the participants in the intervention group had limited time to explore the
features of the App and to get accustomed to it. Often participants
had insufﬁcient time to use all problem assessment elements, to
run through all possible solutions provided and to view additional
information. Therefore, participants in the intervention group may
have felt more time pressure compared to those in the control
group. From research, it is known that time pressure has a negative
inﬂuence on decision accuracy and the choices for interventions,
even in experienced nurses.30 The aspect of time pressure might
have also caused the participants in the intervention group to rely
mainly on solutions they already knew and with which they had
good experiences.
Moreover, participants were expected to immediately use a
new technology and to combine it with their usual procedure.
Even though the App was regarded as very user-friendly, it remains
challenging to immediately integrate a new technology in an existing routine. Another factor which might have inﬂuenced the
results in favor of the control group is the assignment to assess the
problems within three domains, this might have caused participants in the control group, who wouldn't pay speciﬁc attention to
those problems, to investigate all three in detail. Moreover, the
chosen procedure in the laboratory experiment, which according
to several participants felt like an exam, could have triggered the
participants to assess the situation as explicitly as possible and to
automatically use a more rational and deliberative reasoning strategy. Using real life cases was impossible; as it would have been
unethical ask different nurses/case managers and students to
assess the same case. Practically, this would have meant that an
informal caregiver had to undergo about 30 conversations with different participants about exactly the same topic. Using different
cases would have meant that a comparison of the assessments and
advice of different participants for the same cases would not be
possible. However, it remains unclear to what extent these simulations represent reality. Even though the cases were based on information from real life cases and the simulated informal caregivers
tried to engage in a natural conversation, another drawback of
using cases and simulations is that the participants were not able
to see the PwD and his/her real living environment. As a result,
parts of the regular procedure could not be applied, e.g. checking
for unsafe furniture or observing the behavior or emotions of the
PwD. However, pre-implementation evaluations, using simulations, to test the efﬁcacy of decision support tools for professionals
is recommended as this can save costs by preventing the implementation of poorly evaluated tools in practice. In addition, it is
possibility to discover problems to be reﬁned before actual implementation of the tool in practice.31
It remains unclear why the participants were so eager to use the
App in daily practice. More research is needed to unfold their

underlying perceptions regarding the potential added value of the
App. Depending on the results, it needs to be deﬁned how the added
value can be operationalized to study the effectiveness of the App in
practice. In addition, more research is needed to study the long-term
effects of the applications within the App when participants had
more time to get used to it and to integrate the App in their daily
working routine. This could be done in a ﬁeld study comparing two
groups, an intervention group (with App) and control group (without
App) of similar professional caregivers with similar client populations
over a longer period of time with regard to their conﬁdence in problem assessment and providing advices on possible solutions. In such
a study it might be worthwhile to also investigate whether the App
increases nurses' and case managers' efﬁciency in ﬁnding suitable solutions, as they described this as a potential added value. A ﬁeld study
would also allow for measuring the effect of the App at the level of
the PwD in addition to the outcomes on a nurse level.
Strengths and limitations of the study
Strengths of this study were: ﬁrst, the rigorous study design in the
form of an RCT, which allows conclusions to be drawn on causal relationships. Second, contamination, which is often a problem in real life
studies testing decision support systems,17 was prevented by conducting the assessment and all related measurements in just one
meeting. At the end of each meeting all participants were requested
to handle all information conﬁdentially and not to share any information about the cases, the procedure or the App with their colleagues
until the end of the study.
This study is not without limitations. First, due to feasibility reasons blinding was not possible. The principal researcher (blinded for
review) was responsible for the recruitment of participants, the randomization, the planning of the meetings and also involved in data
collection as one of the ‘simulated’ informal caregivers. Also, the other
researchers who acted as simulated caregivers were not blinded as
they also needed to introduce the App and hand out the additional
questionnaire to the participant of the intervention group.
Second, the chosen recruitment method, via various channels (e.g.
via contact persons of organizations or lectures) and the dependence
on volunteers to participate in a two hours sessions might have led to
selection bias. The sample might include more motivated and
research-minded nurses, case managers and students than average in
that population.
Third, to measure the level of uniformity, inter-judge comparisons
were used as method, as there was no gold standard to compare the
results. The disadvantage of this method is the risk of systematic
measurement errors. Expert-panel consensus could have been used
as an alternative method.32 Fourth, although participants were randomly allocated to either intervention or control group, there is a
chance that the groups were different with regard to their conﬁdence
levels at baseline due to the relatively small sample size. As the primary outcome measure could not be assessed beforehand without
having conducted the assignment, a baseline measurement of the primary outcome was not possible. Consequentially, we are not able to
check and eventually correct for baseline differences. Fifth, in the
evaluation of computerized decisions support systems, it is desirable
to also test a paper-based counterpart to evaluate the added value of
the technology.17 However, due to the large quantity of information
which is included in the App testing a paper based version was not
feasible.
Conclusion
This randomized, controlled laboratory experiment did not show
promising results with regard to efﬁcacy of the App in terms of
increased nurse conﬁdence, increased uniformity in problem
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assessment and increased quantity of solutions advised per problem.
However, the study did show a high willingness of nurses and case
managers to use the App in practice and to recommend usage of the
App to colleagues. More research is needed to explain these contradictory results and to explore the potential added value of using the
App more in detail.
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Appendix. Example background information about
case A- Mrs. H
Background information for the researcher who acts as the simulated
informal caregiver
Formal care and support at home: Mrs. H receives home care
twice a day. She receives supports with washing, getting dressed and
changing her incontinence materials. Additionally, Mrs. H receives
support from a domestic worker once a week. Besides the general
practitioner, the home care professionals and the domestic worker no
other professional caregivers are involved in the case.
Home environment: Mrs. H. is a widow, who has been living
alone since her husband died two years ago. For the past ten years
she has been living in an apartment on the 3rd ﬂoor. The apartment
has a standard layout (bathroom with a shower, 2 bedrooms, separate toilet and an open kitchen in the living area).The toilet has a
normal height and no rails to support safely sitting down and getting back up. Mrs. H is quite tall and the toilet is too low for her.
She has no personal safety alarm system at home. Mrs. H uses an
elevator to enter her apartment and to go to the ground ﬂoor. Her
daughter doubts whether Mrs. H. is still able to use the elevator on
her own.
Interests: Mrs. H has always loved cooking and gardening. Ever
since moving to the apartment with her husband ten years ago, Mrs.
H. has not had a garden anymore. Mrs. H. is a religious person (Roman
Catholic). She used to go to church every Sunday, but since a few
years she has been going less frequently. Mrs. H never liked being
involved in any form of groups or associations.
Activities of daily living (ADL): Mrs. H needs major help with
everyday activities including washing, getting dressed and eating.
She can walk short distances with her walker. She is incontinent and
wears pads.
Physical health: Mrs. H's physical health is generally quite
good, although back pain limits her mobility. The back pain is
caused by degenerative disc disease. She does not wear glasses nor
a hearing aid. She has a high blood pressure which is being kept
under control with medication. In the past she once had a gastrointestinal bleeding.
Mental health: Mrs. H was diagnosed with Alzheimer's disease
ﬁve years ago and her mental state has declined very fast since her
husband's death. She frequently does not recognize her daughter or
other family members, is disorientated to time and place and has
marked short-term memory problems. Whilst she is usually quiet
and pleasant in mood, she sometimes experiences delusions (false,
ﬁxed beliefs not amenable to reason), screams and resists care. Generally it is easy to cope with these problems by gently touching/hugging her and changing the topic of conversation.
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Informal care: Mrs. H has one daughter. The daughter is married
and has two teenage sons. She and her husband also work full time. It
is thus not possible for them to meet all Mrs. X's needs. She copes
with her mother's diagnosis of dementia very well.
Attitude towards future care: Mrs. X's daughter would ﬁnd it difﬁcult to leave her mother in a nursing home, but recognizes that the
family cannot provide the 24/7 care she needs. Whilst it is not possible to discern Mrs. X's own preference now, in the past she did not
want to go into a nursing home.
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