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Training persons with early-stage Alzheimer’s disease how to use
an electronic medication management device: Development of an

intervention protocol

ABSTRACT

Background/objectives: Medication management is challenging for persons with
Alzheimer's disease (AD) and their caregivers. Electronic medication management
devices (eMMDs) are specifically designed to support this task. However, theory-driven
interventions for eMMD training with this population are rarely described. This study
aimed to develop and assess the appropriateness of an intervention protocol to train

persons with early-stage AD how to use an eMMD.

Methods: Interviews with three categories of participants [persons with early-stage AD
(n=3), caregivers (n=3) and clinicians (»=3)] were conducted to understand medication
management needs, perceived usefulness of an eMMD, and to explore training strategies.
Subsequently, this knowledge was integrated in an intervention protocol which was
validated with the three clinicians. A content analysis led to iterative modifications to
maximize the acceptability and coherence of the intervention protocol in a homecare

context.

Results: The final intervention protocol specifies the expertise required to provide the
training intervention and the target population, followed by an extensive presentation of
eMMD features. Specific learning strategies tailored to the cognitive profile of persons
with AD with step-by-step instructions for clinicians are included. Finally, it presents
theoretical information on cognitive impairment in AD and how eMMDs can support

them.
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Conclusions: This intervention protocol with its theoretical and pragmatic foundation is
an important starting point to enable persons with early-stage AD to become active users
of eMMDs. Next steps should evaluate the immediate and long-term impacts of its
implementation on medication management in the daily lives of persons with AD and

their caregivers.
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Alzheimer disease

INTRODUCTION

Alzheimer’s disease (AD) is characterized by progressive impairment of memory and
other mental functions affecting the execution of activities of daily living (McKhann et
al., 1984; Weintraub et al, 2012). Difficulties experienced by persons with AD include
medication management, which is also one of the main domains of care supported by
family caregivers in the home environment (Brodaty & Green, 2002; Fortinsky, 2001;
Gillespie et al., 2014; While et al., 2013). More than 54% of caregivers of people with
dementia support medication management (Gillespie et al., 2014). Managing medication
is complex and involves several tasks, such as handling and differentiating between
multiple pills, following specific schedules, identifying side effects, and managing
prescriptions. This role is crucial considering that medication non-adherence can have
serious consequences, including poor health outcomes, unnecessary diagnostic and
therapeutic measures, hospitalizations, and admission to a nursing home (Col et al., 1990;

Kuzuya et al., 2008). Unlike health professionals, caregivers have no training and face
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many challenges that make their role difficult (Gillespie et al., 2014). Caregivers need to
manage a high and varying number of daily medication intakes and prescription duration
(Smith et al., 2003; While et al., 2013). They also have to develop their own strategies to
remember when to give a specific medication with limited indications on the pill bottles
and not a lot more from the prescriber (Gillespie et al., 2014). The lack of support and the
complexity of the task may easily lead to burden for family caregivers (Poland et al.,

2014).

People with dementia have a strong desire to maintain independence in their daily
activities in order to stay at home as long as possible (Roger, 2008). Technologies, in
particular eMMDs, have the potential to increase the independence of individuals with
cognitive impairments and reduce the assistance needed from caregivers. Indeed, eMMDs
are designed to support basic operations such as classifying pills, issuing reminders when
to take the medication, providing cues to select the right medication in the pill box, and
remotely tracking medication adherence (Paterson et al., 2017). Despite their relevance,
the use of eMMDs by individuals with cognitive impairments and their family caregivers

has not received much attention in the literature.

Several studies suggest that individuals in the early stages of AD can learn/relearn various
daily life activities if appropriate methods are used (Clare & Jones, 2008; de Werd et al.,
2013; Thivierge et al., 2008; Wilson et al., 1994). Errorless learning methods are
particularly useful in facilitating learning for persons with AD because they avoid
exposing the person to wrong answers. There are three specific subtypes of errorless

learning methods, the errorless learning method (named after the general method)
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(Baddeley & Wilson, 1994), spaced retrieval (Camp, 1989; Camp et al., 1996) and
vanishing cues (Glisky et al., 1986). Errorless learning consists of exposing the person
exclusively to the correct answer to avoid eliciting impaired episodic memory. With
spaced retrieval, information is provided to the person who is asked to repeat it
immediately, then again at gradually increasing intervals. Finally, with vanishing cues
method, the assistance offered is gradually reduced by giving less and less informative
cues until the person is completely independent. A common feature of these methods is
that the correct information can be given verbally or the person is guided physically with

tactile prompts to execute each action in learning a skill (Haskins et al., 2012).

Various studies have used one or many of these errorless learning methods with persons
with AD to optimize the use of external aids, such as calendars, to-do lists, mobile phones,
electronic organizers, pen-and-paper organizers, radio tapes, and voice messaging
technologies (Bier et al., 2008; Camp et al., 1996; Imbeault et al., 2013; Lekeu et al.,
2002; Quittre et al., 2009; Rouleau et al., 2006; Thivierge et al., 2008). These studies
showed that persons with AD can learn how to use external aids to access specific
information. However, none of them examined how technologies can support daily life

activities involving several procedural steps such as medication management.

Implementing assistive technologies in a person’s home environment is complex (Molin
et al., 2007; Robinson et al., 2007; Starkhammar & Nygard, 2008), and most studies
involved caregivers as primary users of technologies (Bartfai & Boman, 2014; Rosenberg
et al., 2012). Currently, there are few studies looking at assistive technologies used by
persons with AD and the interventions used are not detailed. In addition, no studies have

focused specifically on the use of eMMDs by persons with AD. To date, the main gaps
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to be addressed are to detail interventions adapted to the cognitive capacities of persons
with AD, and to understand how they can be used to train them in using technologies such

as eMMDs to support their daily life.

The overall objective of this study was thus to develop and assess the appropriateness of
an intervention protocol, incorporating specific learning strategies that engage persons
with early-stage AD and their caregivers in managing medication at home with an
eMMD. In our study, appropriateness refers to the characteristics of the intervention

perceived as being suitable, useful and relevant prior to adoption (Proctor et al., 2011).

METHOD

Study Design

This user-centered development study was informed by a purposive sample representing
the intervention’s potential end users (Dabbs et al., 2009), that is, persons with early-stage
AD, family caregivers and clinicians. The study was carried out in three steps. Step 1
involved all end users and aimed at understanding their needs. Using interviews, it
explored medication management challenges, perceived usefulness of the eMMD, and
perceived usefulness of the errorless training strategies. In Step 2, the eMMD intervention
protocol was developed by our team, based on key considerations evidenced by Step 1
and international standards for reporting interventions (Hoffmann et al., 2014). Step 3
involved the same clinicians as in Step 1 to evaluate the appropriateness of the eMMD
intervention protocol for clinical use. This study was approved by the Ethics Committee

of the Institut universitaire de Gériatrie de Montréal.
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Participants

Three participants from each category of end users were recruited, that is, three dyads of
persons with AD and their family caregiver, and three clinicians. The persons with AD
had to be at least 65 years of age, have a problem with medication management and have
been diagnosed with probable early-stage AD. Exclusion criteria were to have another
type of dementia or non-compensated hearing/vision problems or to be known for
problems with drug or alcohol use which can affect mental functions such as memory.
Family caregivers had to provide persons with AD at least four hours of assistance per
week, be directly involved in medication management and not have cognitive disorders
themselves. Persons with AD and their family caregivers were recruited at the cognition
outpatient clinic of the Institut universitaire de gériatrie de Montréal. Clinicians were
occupational therapists with at least 10 years of experience, not related to the persons with
AD and their caregivers. Training on activities of daily living falls within the area of
expertise of these professionals (de Werd et al., 2013; Laver et al., 2017). They were
recruited at three centres providing in-home rehabilitation services for individuals with
cognitive disorders. The participants included two men and one woman (78, 80 and 85
years) who had been diagnosed with early-stage AD, their family caregivers (two women
and one man of respectively 74, 75 and 78 years) and three occupational therapists

(women with 23, 18 and 13 years of practice).

eMMD description
eMMDs are electronic medication dispensers with a reminder system. The model
presented to the participants included a 28-compartment dispenser (9”°x9”) covered by a

membrane equipped with sensors that recorded the time each compartment was opened.



141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

Visual cues and audio alarms alert the person when it is time to take the medication and
identify from which compartment it must be taken. All data are uploadable to a secure
Internet server and the system can calculate an adherence ratio (number of pills
taken/number of pills prescribed). In normal use, the pharmacist is responsible for
programming the device and preparing the medication as prescribed by the primary care
physician. Data pertaining to medication management (time of opening, number of
reminders, errors and omissions) can be sent by email or text message to a person

designated by the user (caregiver and/or clinician).

Development and Assessment of the Intervention Protocol

Understanding end users’ needs (Step 1)

Procedure

The first step involved all end users and aimed to understand their needs and challenges
related to medication management and to explore the appropriateness of the eMMD to
address them. Individual semi-structured interviews were held with persons with AD
separate from their caregivers. Participants saw a videoclip of the features described later
in this section, followed by an offline manipulation of the device. Interviews started with
open-ended general questions about medication management challenges. Then
participants watched a first videoclip showing use of the electronic pill dispenser. They
were invited to handle it and were then asked how the eMMD could help them with
medication management. The last part of the meeting explored their perception of the
errorless training methods with a second videoclip showing a person participating in an

intervention using these training methods. After watching the videoclip, a series of
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questions explored the participants’ willingness to be involved in such training strategies.
Table 1 shows the interview structure and topics covered, with samples of questions asked

during the interviews.

Analysis

All interviews were audiotaped and transcribed verbatim followed by a content analysis
(Cavanagh, 1997). Answers to the questions were grouped by interview section and
category of participants (persons with AD, family caregivers and clinicians) by the first
author. Mains ideas were discussed with the co-authors and a summary was written. It

was used as a guide for the development of the intervention protocol.

(Table 1 here)

Development of the intervention protocol (Step 2)

The intervention protocol was first structured according to the Template for Intervention
Description and Replication (TIDieR) Checklist and Guide (Hoffmann et al., 2014), to
ensure that all relevant elements were covered. The TIDieR is a 12-item tool for reporting
interventions that can be reliably replicated in clinical practice and assessed in research
trials. Our study used nine of the items, i.e. brief name, why, what (materials), what
(procedures), who provided, how, where, when and how much, and tailoring. Three items
relevant for reporting intervention in studies were not applicable (modifications, how well

the intervention was planned, and how well the intervention was delivered).

Second, the protocol integrated the evidence gathered at Step 1 as well as theoretical

sources. To support the sequence of steps, the intervention was anchored to the three-
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stage behavioral approach for individuals with cognitive impairment described by
Sohlberg and Mateer ( 1989). The description of the intervention procedures to obtain the
desired behavioural change also integrated errorless learning methods (Baddeley &
Wilson, 1994; Camp et al., 2000; Fontaine, 1996). The number and intensity of
intervention sessions were estimated by reviewing existing practices using the same
approach with similar populations (Haskins et al., 2012). Specifications concerning the
expertise required to deliver the intervention and disciplinary background were based on
a critical examination of existing interventions conducted with individuals with dementia
(Imbeault et al., 2013; Lancioni et al., 2009; Lekeu et al., 2002; O’Neill et al., 2011;
Oriani et al., 2003; Perilli et al., 2013). This step resulted in the construction of a prototype
of the protocol based on intervention strategies tailored to the cognitive abilities of

persons with AD.

Perceived appropriateness of the intervention protocol (Step 3)

Procedure

This step of the study involved the three clinicians and used an iterative process. The
clinicians received the experimental version of the intervention protocol by email and
were asked to review it for content and structure and to evaluate how it could be used in
their daily practice based on the demonstrations in the videoclips. They were encouraged
to test it with colleagues or clients without further training. A month later, the clinicians

were asked for their suggestions and questions in a semi-structured interview.

Analysis
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The first author produced a synthesis of each interview to capture the main ideas related
to the intervention protocol’s content and structure. The modifications requested by the
clinicians were identified and used to build the second version of the intervention
protocol. The second version of the protocol was then resubmitted to the clinicians by
email to ensure that the changes made reflected the desired modifications. The clinicians
were then asked to send their written comments and suggestions, which were also
discussed on the phone to make sure their meaning was understood. A second series of
modifications was made to produce the final version of the intervention protocol, which
was unanimously approved after the clinicians read it for the third time with no other

suggestions from the clinicians.

RESULTS

Understanding end users’ needs

Understanding end users’ needs involved exploring how the tasks were currently
performed, perceptions about the new technology and, by extension, perceptions related
to learning how to use the new technology (Dabbs et al., 2009). A variety of medication
management challenges and compensatory strategies were mentioned as we explored how
the tasks were currently performed. Three medication management challenges were
consistently named by clinicians and caregivers: difficulty remembering “when”, “which
medication” to take, and “whether or not” it had actually been taken. Persons with AD,
on the other hand, reported that apart from some rare omissions, taking their medication
was not challenging. This was well illustrated by the first person with AD interviewed:
“Hmmm... my husband is annoying, he’s always checking up on me for no reason,

because I rarely forget”. Strategies used by caregivers to compensate for difficulties

10
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included verbal reminders and standard pill dispensers. Additional strategies described
by clinicians were task adaptation (establishing regular routines) and provision of external

support (calendars, written reminders, and repetition of information by caregivers).

When we explored the participants’ perceptions of the eMMD, a number of advantages
and disadvantages were raised. Both clinicians and family caregivers said the eMMD had
interesting potential to compensate for difficulties with managing medication. Among its
functionalities, the alarm was identified as the main advantage since it reminds persons
with AD to take their medication, a responsibility normally assumed by family caregivers.
The caregivers realized that the alarm would allow them to go out more since the reminder
would go off in their absence. The second caregiver said: “when I go to my woodlot, I'm
always limited in time, with this device, I could leave for a lot longer.” Clinicians viewed
the alarm as a way to relieve family caregivers of some of the stress related to medication
management since they could leave to the pill dispenser the task of reminding the person.
The second clinician mentioned: “This alarm is even better than human memory!” In
addition, the green light was considered a convenient way to identify which compartment

to open.

Clinicians and family caregivers both liked the option of receiving data remotely because
of the freedom it could give these caregivers. For their part, persons with AD identified
some options as convenient without further elaboration. However, all the participants
thought the size of the technology was a weakness since no one could imagine taking a
device of that size outside the home. Furthermore, all the clinicians wondered about the

utility of the eMMD for pharmaceutical forms other than tablets, since patches are

11
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commonly prescribed for persons with AD. In short, the various alerts were appreciated

while the size and limited pharmaceutical forms were disadvantages.

There was a lot of interest in learning how to use this new technology, particularly the
errorless training methods shown in the videoclips. Family caregivers were relieved to
learn that, by using the right strategies, individuals with AD could still learn. They
envisioned some long-term benefits, making it easier not only to take medication, but also
to learn other routine tasks. This idea was well illustrated by the third caregiver: “It’s
really encouraging to know that he can still learn, I could probably use it to help with
other everyday things”. Being involved full-time with persons with AD, they found the
training provided by a clinician reassuring in helping them with this learning. As for the
three persons with AD, they said they were impressed to know that they could still learn.
One of their reasons for getting involved in this process was the idea of having a weekly
visit. One participant mentioned: “For sure [ would love it, having visitors is a welcomed
distraction”. Furthermore, all the clinicians knew that learning was possible despite the
presence of cognitive disorders. However, two of the clinicians had never used errorless
methods since they did not have enough practical knowledge. One concern common to
all three clinicians was the time spent on training. As the second clinicians said: “It’s
really interesting, but I don’t know how feasible it is, because there is never have enough
time to do everything!” In the end, training was viewed favorably by the family
caregivers, persons with AD and clinicians, but obstacles raised included the lack of

know-how and time required.

Perceived appropriateness of the intervention protocol

12
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The intervention protocol developed at step 2 that was presented to the three clinicians
was divided into two main sections. In the first section, information about AD and its
cognitive impacts, as well as how the disease affects medication management were
presented. The electronic pill dispenser and how it works was also described. In the
second section, the basic principles of errorless learning methods were introduced,
followed by the detailed description of the procedures. The clinicians commented on the

structure and content of this version of the intervention protocol.

Structure

Regarding the structure of the intervention protocol, the clinicians’ wanted to be driven
right into the procedures and have access to the theoretical details at the end of the
intervention protocol as they would only read it as needed. Therefore, they suggested to
move the first section on AD and how it affects medication management to the end. They
also suggested subdividing the content differently with two additional sections. One
focusing specifically on the cognitive profile of individuals with mild AD that could

benefit from this intervention, and the other one describing the eMMD.

Content

After reading the first version of the intervention protocol, all the clinicians were
delighted with this new intervention protocol but emphasized the need for a more detailed
step-by-step description of the intervention. Indeed, they all considered the description of
the intervention to be crucial. Clinicians were also concerned about the time needed to
assimilate the intervention and be able to integrate it into their practice. A detailed
description would reduce the time and effort needed. They requested more information

about how to obtain the eMMD, how to establish communications with drugstores and
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how to install the eMMD. They also felt that a synthesis at the end of each section would
be useful. In the theoretical concepts section, they mentioned that having concrete
examples would help them understand complex concepts. All these suggestions were

included in the final version.

The final intervention protocol version was divided into four main sections. The first
section describes the skills required by health professionals to provide the intervention
and the cognitive, physical, sensory and mental characteristics of clients who can benefit
from it. In the second section, the technology features of the eMMD are fully described
along with the complete operating instructions and how to obtain the device. The third
section provides the detailed step-by-step instructions, including decision trees to support
clinicians throughout the training. Finally, the last section provides key concepts about
AD, its cognitive impacts, and how it affects medication management. It demystifies
cognitive impairments of persons with AD and how the functionalities of the eMMD can
support these impairments. Table 2 presents in detail the content and rationale of the final

version of the intervention protocol in relation with each item of the TIDieR.

(table 2 here)

DISCUSSION

The overall objective of this study was to understand end users’ needs in order to develop
and validate a detailed intervention protocol incorporating specific learning strategies to
teach persons with early-stage AD how to use an eMMD. The study resulted in the

creation of a detailed intervention protocol adapted to the clinical reality, thus filling a
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gap reported in the rehabilitation research literature concerning the lack of specifications

related to interventions (Dijkers et al., 2014; Fuhrer, 2003; Lenker & Paquet, 2004).

Understanding end users’ needs

Three groups of participants were directly involved in the study. Their perceptions about
medication management and technology varied with the aspects addressed. For example,
clinicians and family caregivers identified the same issues experienced by persons with
AD with respect to remembering and identifying which medication to take. However, the
group of persons with AD did not feel concerned about these aspects. This could be
because denial is a typical symptom found in early-stage AD (Kaasalainen et al., 2011;
Mokhtari et al.,, 2012). On the other hand, there was a consensus regarding the
functionalities of the eMMD. This result is in line with the study of Cabhill et al. (2007),
where the use of the technology was seen as fostering the functional autonomy of the
person with AD and enhancing the family caregiver’s quality of life. Finally, the training
methods for using the eMMD were perceived positively by all three groups of
participants, although they differed with regard to the perceived time to invest in training.
These results diverge from what Thivierge and her team (Thivierge et al., 2014) reported
on a program aimed at relearning instrumental activities of daily living with people with
mild AD. While in our study, persons with AD and their family caregivers did not see
any disadvantage related to investing the time required to do the training, Thivierge
(2014) found that some eligible candidates rejected the program because of the high
number of assessments and training sessions or because of the length of their study. On
the other hand, the clinicians in our study viewed the time required by the training as a

major barrier, which is consistent with a study by de Werd et al. (2015). In their
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nationwide survey, 45 health professionals from various disciplines were questioned
about their interest in and the feasibility of using errorless methods with individuals with
dementia; 67% considered these methods too time-consuming (de Werd et al., 2015). The
time that needs to be invested in the intervention to allow persons with AD learn to use
an eMMD will have to be clarified by future studies by examining the number of training
sessions required. Moreover, it would be interesting to explore if the intervention could
be managed by a variety of health care professionals and thus better accommodate to the
reality of professionals' schedules. By applying the intervention by different
professionals, the time to be spent by each might more realistic fit into their overloaded
schedules. For instance, it would be useful to consider how the intervention could be

integrated in a multidisciplinary intervention plan.

Development of the intervention protocol

The method used to develop the intervention protocol should foster adoption by
clinicians. First, development of the intervention used evidence-based knowledge
mobilization principles. The development of the protocol was discussed in a two-way
process with clinicians, who had a direct impact on its content and structure in order to
transform the first theoretical version into a protocol adapted to their clinical reality.
According to Chagnon and Gervais (2011), this iterative process enhances relevance,
applicability and appropriate presentation of the knowledge generated (Chagnon &
Gervais, 2011) and also facilitates management (Proctor et al., 2013). Involving end users
from the start of knowledge conception maximizes the likelihood of success over the
longer term when implementing the intervention in health professionals’ practice (Dabbs

et al., 2009).
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Next, using the TIDIER ensured that the description of the intervention was detailed
enough to be able to replicate it in clinical practice and to compare across studies
(Hoffmann et al., 2014). This directly meets the need identified by de Werd et al. (2013)
to have access in geriatric practice to studies specifically describing the methods used,
the intensity and duration of training, clients’ pathology, and other factors that could
affect learning. Also, adherence to a detailed intervention protocol is known to improve
the quality and consistency of care (Hubbard et al., 2012). Laver et al. (2017) also noted
that the characteristics of the most effective interventions in dementia care include
symptom- specific training, a client-centered approach and communication strategies
directed at patients and family caregivers. All these elements are covered by TIDieR
criteria. At this time, studies examining the effectiveness of interventions involving the
use of technology by persons with AD have shown variable results (Imbeault et al., 2013;
Lancioni et al., 2009; Lekeu et al., 2002; O’Neill et al., 2011; Oriani et al., 2003; Perilli
et al., 2013). These results can hardly be compared since little detail on the intervention
protocols are provided. A deliverable of our study is a detailed intervention that can be
replicated in clinical practice and thus will allow to compare results from one study to

another.

STRENGTHS AND LIMITATIONS

This study has various strengths. The development of the intervention protocol was based
not only on theoretical concepts, such as learning methods tailored to the cognitive profile
of individuals with cognitive disorders, but also on the perception of various stakeholders

concerning medication management, technology and learning methods. With our
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methodological approach, we were able to incorporate practical elements to provide
clinicians with a tailored tool and present the theory in a way that made it meaningful and
was adapted to their clinical reality. In addition, the involvement of persons with AD, as
a group of participants, is innovative. To our knowledge, no previous study directly
involved individuals with dementia at such an early stage in the development of an

intervention.

As for limitations, the three groups of participants were exposed to simulations with the
eMMD to capture user needs and appropriateness of the intervention protocol. The actual
application of the intervention protocol, in controlled conditions and later on in the in the
real life context of persons with AD are needed to reach a high level of evidence (Schulz
et al., 2015). This will give persons with AD a more concrete view of the usefulness of
the technology in their daily lives and enable them to make a fairer assessment. Finally,
a small number of participants were involved in this first development stage and they
were all from the same area. Nevertheless, answers within the three groups of participants
were generally along the same lines. For future development stages, larger scale studies

with more participants will be needed.

CONCLUSION

eMMDs could potentially address difficulties encountered by persons with AD in
medication management. However, this technology must be associated with training
tailored to their cognitive capacities so they can learn how to use it and incorporate it in
their routine. This study resulted in the development of a structured training intervention

protocol, incorporating evidence-based data concerning the best methods for persons with
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AD to learn how to use technology. It established strong foundations to understand how
persons with AD can incorporate eMMDs in their daily lives. In the next development
stage, future studies will need to use this intervention in a real home rehabilitation context.
Among other things, this will clarify the final elements of the TIDieR related to evaluation
of'adherence and fidelity; modifications, how well the intervention was planned, and how

well the intervention was delivered.

Acknowledgments

The authors would like to thank all the participants for their expertise, Sainte-Dorothée
medical clinic in Laval for the recruitment, and DOmedic who donated eMMDs to the

study participants.

Financial Support
This work was supported by the Fonds de recherche du Québec- Santé (M.T., grant

numbers #31518), (C.A., salary award #32998).

Conflict Of Interest
Myriam Tellier has no conflicts of interest to disclose. Claudine Auger has no conflicts

of interest to disclose. Louise Demers has no conflicts of interest to disclose.

Ethical Standards
The authors assert that all procedures contributing to this work comply with the ethical
standards of the relevant national and institutional committees on human

experimentation and with the Helsinki Declaration of 1975, as revised in 2008.

19



446

447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493

REFERENCES

Baddeley, A., & Wilson, B. A. (1994). When implicit learning fails: Amnesia and the problem of
error elimination. Neuropsychologia, 32(1), 53-68.

Bartfai, A., & Boman, I.-L. (2014). A multiprofessional client-centred guide to implementing
assistive technology for clients with cognitive impairments. Technology and Disability,
26(1), 11-21.

Bier, N., Provencher, V., Gagnon, L., Van der Linden, M., Adam, S., & Desrosiers, J. (2008). New
learning in dementia: transfer and spontaneous use of learning in everyday life
functioning. Two case studies. Neuropsychological rehabilitation, 18(2), 204-235.

Brodaty, H., & Green, A. (2002). Defining the role of the caregiver in Alzheimer’s disease
treatment. Drugs & aging, 19(12), 891-898.

Camp, C. J. (1989). Facilitation of new learning in Alzheimer’s disease. Memory and aging:
Theory, research and practice, 212-225.

Camp, C. J., Bird, M. J., & Cherry, K. E. (2000). Retrieval strategies as a rehabilitation aid for
cognitive loss in pathological aging. In R. D. Hill, L. Backman, & A. Stigsdotter-Neely
(Eds.). Cognitive Rehabilitation in Old Age, 224-248.

Camp, C.J., Foss, J. W., Stevens, A. B., & O'Hanlon, A. M. (1996). Improving prospective
memory task performance in persons with Alzheimer's disease.

Caregivers want to use technology.(Brief reports). (2016). Healthcare Leadership Review, 35(7),
13.

Cavanagh, S. J. N. r. (1997). Content analysis: concepts, methods and applications. 4(3), 5-16.

Chagnon, F., & Gervais, M. (2011). Modélisation des déterminants et des retombées de
I'application des connaissances issues de la recherche psychosociale: partie Il étude de
validation. In: Québec: Fonds québécois de recherche sur la société et culture. Google
Scholar.

Clare, L., & Jones, R. S. (2008). Errorless learning in the rehabilitation of memory impairment: a
critical review. Neuropsychology Review, 18(1), 1-23.

Col, N., Fanale, J. E., & Kronholm, P. (1990). The role of medication noncompliance and adverse
drug reactions in hospitalizations of the elderly. Archives of internal medicine, 150(4),
841-845.

Dabbs, A. D. V., Myers, B. A., Mc Curry, K. R., Dunbar-Jacob, J., Hawkins, R. P., Begey, A., &
Dew, M. A. (2009). User-centered design and interactive health technologies for
patients. Computers, informatics, nursing: CIN, 27(3), 175.

de Werd, M. M., Boelen, D., Rikkert, M. G. O., & Kessels, R. P. (2013). Errorless learning of
everyday tasks in people with dementia. Clinical Interventions in Aging, 8, 1177-1190.

de Werd, M. M., Boelen, D., Rikkert, M. G. O., & Kessels, R. P. (2015). Development and
Evaluation of a Clinical Manual on Errorless Learning in People with Dementia. Brain
Impairment, 16(01), 52-63.

Dijkers, M. P., Hart, T., Tsaousides, T., Whyte, J., & Zanca, J. M. (2014). Treatment taxonomy
for rehabilitation: past, present, and prospects. Archives of Physical Medicine and
Rehabilitation, 95(1), S6-516.

Fontaine, F. (1996). Utilisation de la méthode d'apprentissage par estompage aupreés de sujets
avec des troubles mnésiques progressifs.

Fortinsky, R. H. (2001). Health care triads and dementia care: integrative framework and future
directions. Aging & mental health, 5(Suppl 1), S35-548.

Fuhrer, M. J. (2003). Overview of clinical trials in medical rehabilitation: impetuses, challenges,
and needed future directions. American journal of physical medicine & rehabilitation,
82(10), S8-515.

20



494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543

Gillespie, R., Mullan, J., & Harrison, L. (2014). Managing medications: The role of informal
caregivers of older adults and people living with dementia. A review of the literature.
Journal of clinical nursing, 23(23-24), 3296-3308.

Glisky, E. L., Schacter, D. L., & Tulving, E. (1986). Learning and retention of computer-related
vocabulary in memory-impaired patients: method of vanishing cues. Journal of Clinical
and Experimental Neuropsychology, 8(3), 292-312.

Haskins, E. C., Cicerone, K. D., & Trexler, L. E. (2012). Cognitive rehabilitation manual:
Translating evidence-based recommendations into practice: ACRM Publications.

Hoffmann, T. C., Glasziou, P. P., Boutron, I., Milne, R., Perera, R., Moher, D., . . . Johnston, M.
(2014). Better reporting of interventions: template for intervention description and
replication (TIDieR) checklist and guide. Bmj, 348, g1687.

Imbeault, H., Bier, N., Pigot, H., Gagnon, L., Marcotte, N., Fulop, T., & Giroux, S. (2013).
Electronic organiser and Alzheimer's disease: Fact or fiction? Neuropsychological
rehabilitation, 24(1), 71-100. doi:10.1080/09602011.2013.858641

Kaasalainen, S., Dolovich, L., Papaioannou, A., Holbrook, A., Lau, E., Ploeg, J., . . . Emily, A.
(2011). The process of medication management for older adults with dementia.
Journal of Nursing and Healthcare of Chronic lliness, 3(4), 407-418.

Kuzuya, M., Hirakawa, Y., Suzuki, Y., lwata, M., Enoki, H., Hasegawa, J., & Iguchi, A. (2008).
Association Between Unmet Needs for Medication Support and All-Cause
Hospitalization in Community-Dwelling Disabled Elderly People. Journal of the
American Geriatrics Society, 56(5), 881-886.

Lancioni, G. E., Singh, N. N., O'Reilly, M. F., Sigafoos, J., Pangrazio, M. T., Megna, M., . ..
Minervini, M. G. (2009). Persons with moderate Alzheimer's disease improve activities
and mood via instruction technology. American journal of Alzheimer's disease and
other dementias.

Laver, K., Cumming, R., Dyer, S., Agar, M., Anstey, K. J., Beattie, E., . . . Crotty, M. (2017).
Evidence-based occupational therapy for people with dementia and their families:
What clinical practice guidelines tell us and implications for practice. Australian
occupational therapy journal, 64(1), 3-10.

Lekeu, F., Wojtasik, V., Van der Linden, M., & Salmon, E. (2002). Training early Alzheimer
patients to use a mobile phone. Acta Neurologica Belgica, 102(3), 114-121.

Lenker, J., & Paquet, V. (2004). A New Conceptual Model for Assistive Technology Outcomes
Research and Practice. In The Official Journal of RESNA (Vol. 16, pp. 1-10): Taylor &
Francis Group.

McKhann, G., Drachman, D., Folstein, M., Katzman, R., Price, D., & Stadlan, E. M. (1984).
Clinical diagnosis of Alzheimer's disease Report of the NINCDS-ADRDA Work Group*
under the auspices of Department of Health and Human Services Task Force on
Alzheimer's Disease. Neurology, 34(7), 939-939.

Mokhtari, M., Aloulou, H., Tiberghien, T., Biswas, J., Racoceanu, D., & Yap, P. (2012). New
trends to support independence in persons with mild dementia—a mini-review.
Gerontology, 58(6), 554-563.

Molin, G., Pettersson, C., Jonsson, O., & Keijer, U. (2007). Living at home with acquired
cognitive impairment—Can assistive technology help? Technology and Disability, 19(2),
91-101.

O’Neill, S. A., Mason, S., Parente, G., Donnelly, M. P., Nugent, C. D., McClean, S., . .. Craig, D.
(2011). Video reminders as cognitive prosthetics for people with dementia. Ageing
International, 36(2), 267-282.

Oriani, M., Moniz-Cook, E., Binetti, G., Zanieri, G., Frisoni, G., Geroldi, C., . . . Zanetti, O. (2003).
An electronic memory aid to support prospective memory in patients in the early
stages of Alzheimer's disease: a pilot study. Aging & mental health, 7(1), 22-27.

21



544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592

Paterson, M., Kinnear, M., Bond, C., & McKinstry, B. (2017). A systematic review of electronic
multi-compartment medication devices with reminder systems for improving
adherence to self-administered medications. International Journal of Pharmacy
Practice, 25(3), 185-194.

Perilli, V., Lancioni, G. E., Laporta, D., Paparella, A., Caffo, A. O., Singh, N. N., . . . Oliva, D.
(2013). A computer-aided telephone system to enable five persons with Alzheimer's
disease to make phone calls independently. Research in developmental disabilities,
34(6), 1991-1997.

Poland, F., Mapes, S., Pinnock, H., Katona, C., Sorensen, S., Fox, C., & Maidment, . D. (2014).
Perspectives of carers on medication management in dementia: lessons from
collaboratively developing a research proposal. BMC research notes, 7(1), 463.

Proctor, E., Silmere, H., Raghavan, R., Hovmand, P., Aarons, G., Bunger, A., . .. Hensley, M.
(2011). Outcomes for implementation research: conceptual distinctions, measurement
challenges, and research agenda. Administration and Policy in Mental Health and
Mental Health Services Research, 38(2), 65-76.

Proctor, E. K., Powell, B. J., & McMiillen, J. C. (2013). Implementation strategies:
recommendations for specifying and reporting. Implementation Science, 8(1), 139.

Quittre, A., Adam, S., Olivier, C., & Salmon, E. (2009). Maladie d'Alzheimer précoce: Utilisation
conjointe d'un agenda et d'un téléphone portable pour le maintien de I'orientation
spatio-temporelle [Early Alzheimer's disease: Concomitant use of an agenda and
portable phone for maintaining spatio-temporal orientation]. Actualités en rééducation
neuropsychologique: études de cas [New developments in neuropsychological
rehabilitation: Case studies], 333-365.

Robinson, L., Hutchings, D., Corner, L., Finch, T., Hughes, J., Brittain, K., & Bond, J. (2007).
Balancing rights and risks: Conflicting perspectives in the management of wandering in
dementia. Health, Risk & Society, 9(4), 389-406.

Roger, K. S.J. C. I.i. A. (2008). Priorities for people living with dementia: Education, counseling,
research. 3(3), 573.

Rosenberg, L., Kottorp, A., & Nygard, L. (2012). Readiness for Technology Use With People
With Dementia The Perspectives of Significant Others. Journal of Applied Gerontology,
31(4), 510-530.

Rouleau, I., Imbeault, H., Denault, C., Briere, S., Laflamme, K., & Lefebvre, A.-A. (2006).
Compensation des troubles de la mémoire prospective par l'utilisation du carnet de
mémoire. Revue québécoise de psychologie, 27(3), 87-104.

Schulz R, Wahl H-W, Matthews JT, De Vito Dabbs A, Beach SR, Czaja SJ. (2015). Advancing the
Aging and Technology Agenda in Gerontology. The Gerontologist, 55(5), 724-34.

Smith, F., Francis, S. A., Gray, N., Denham, M., & Graffy, J. (2003). A multi-centre survey among
informal carers who manage medication for older care recipients: problems
experienced and development of services. Health & social care in the community,
11(2),138-145.

Sohlberg, M. M., & Mateer, C. A. (1989). Training use of compensatory memory books: a three
stage behavioral approach. Journal of Clinical and Experimental Neuropsychology,
11(6), 871-891.

Starkhammar, S., & Nygard, L. (2008). Using a timer device for the stove: Experiences of older
adults with memory impairment or dementia and their families. Technology and
Disability, 20(3), 179-191.

Thivierge, S., Jean, L., & Simard, M. (2014). A randomized cross-over controlled study on
cognitive rehabilitation of instrumental activities of daily living in Alzheimer disease.
The American journal of geriatric psychiatry, 22(11), 1188-1199.

22



593
594
595
596
597
598
599
600
601
602
603

Thivierge, S., Simard, M., Jean, L., & Grandmaison, E. (2008). Errorless learning and spaced
retrieval techniques to relearn instrumental activities of daily living in mild Alzheimer’s
disease: A case report study. Neuropsychiatric disease and treatment, 4(5), 987.

Weintraub, S., Wicklund, A. H., & Salmon, D. P. (2012). The neuropsychological profile of
Alzheimer disease. Cold Spring Harbor perspectives in medicine, a006171.

While, C., Duane, F., Beanland, C., & Koch, S. (2013). Medication management: the
perspectives of people with dementia and family carers. Dementia, 12(6), 734-750.

Wilson, B., Baddeley, A., Evans, J., & Shiel, A. (1994). Errorless learning in the rehabilitation of
memory impaired people. An International Journal, 4(3), 307-326.
doi:10.1080/09602019408401463

23



