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Abstract

Objective: The aim of this scoping review was to map and describe the technological tools reported in the literature
that have been designed for care management in Alzheimer’s disease, with a particular focus on supporting patients living
with the condition, their families, caregivers, and healthcare professionals.

Methods: The review was conducted in accordance with the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) framework. A comprehensive literature search was performed across multiple databases,
including Scopus, PubMed, Web of Science, and CINAHL, focusing on studies addressing technological resources aimed
at supporting the care and management of Alzheimer’s disease.

Results: A total of 23 studies were included in the final analysis. The most frequently utilized technologies were mobile
applications and wearable devices. The most identified functionalities included cognitive training, location tracking, task
reminders, communication support, fall detection, and vital signs monitoring, often integrated into comprehensive solu-
tions to enhance patient care and safety.

Conclusion: Overall, these technologies were designed to support both patients and caregivers. However, despite the
clear benefits and innovative potential of these technologies, significant limitations remain, particularly the lack of empir-
ical validation in real-world clinical settings and the need to ensure greater usability for older adults and individuals with
cognitive impairments.
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Introduction by neurodegenerative diseases, most notably Alzheimer’s
disease (AD).”> Alzheimer’s disease is the most prevalent
form of dementia, accounting for 60—70% of cases, and is
rapidly becoming one of the most costly, lethal, and

The human brain, which contains over 60 billion nerve cells,
is one of the most sophisticated biological systems.'
However, diseases such as dementia compromise this com-
plex biological network, disrupting cellular communication
and resulting in a rapid and profound deterioration of
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burdensome diseases of this century. It carries immeasur-
able physical, psychological, social, and economic impacts
not only for those diagnosed but also for their caregivers,
families, and society.® Although there is currently no cure
for dementia or Alzheimer’s disease, it is essential to pursue
alternative approaches that focus on slowing disease pro-
gression and ensuring quality of life for both people living
with the condition and those who care for them.”®

In the healthcare context, research has shown that technol-
ogy plays a crucial role by introducing new possibilities across
various settings.”!! Mobile health applications (apps), web-
sites, wearable devices, and virtual and augmented reality sys-
tems are being developed to remotely monitor, guide, and
support the daily lives of people with Alzheimer’s and their
caregivers.”®!%!3 Technology presents numerous potential
applications in the context of dementia, ranging from diagno-
sis and assessment to care delivery and support for ageing in
place.'>"? Its use has proven effective in stimulating cognitive
functions, improving communication, promoting autonomy,
and strengthening social bonds for people with dementia.'*
16 Beyond the direct benefits for people with dementia, tech-
nologies have also been recognized as important support tools
for caregivers and families.!”"'® They offer features that facili-
tate care management and organization, safety monitoring,
and even day-to-day tasks such as medication reminders, real-
time location tracking, and communication with healthcare
professionals.'?!%

In this context, care management becomes a priority, as
the progressive course of the disease requires structured and
ongoing strategies involving patients, caregivers, and
healthcare professionals.”'** The integration of techno-
logical resources into care plans has shown great potential
to support care coordination, facilitate communication
among all involved, and personalize interventions accord-
ing to the patient’s needs.®'?

For the purposes of this review, the term ‘technology’
refers specifically to digital and electronic resources, such as
mobile applications, wearable devices, web-based platforms,
and sensor-based systems, that are designed to support care
management.”®'® Given the expansion of technological
resources in this field, the present article aimed to map and
describe the technological tools reported in the literature that
are intended for care management in Alzheimer’s disease,
focusing on supporting people living with the condition, their
families, caregivers, and healthcare professionals.

Accordingly, this study sought to answer the following
research questions:

— What technological resources have been developed
and/or applied in the context of care management
in Alzheimer’s disease?

— What are the main functionalities and purposes of these
resources in supporting individuals with AD, their
caregivers, families, and healthcare professionals?

Methods

Study design

This study was conducted in accordance with the methodo-
logical guidelines of the Joanna Briggs Institute (JBI) for
scoping reviews.”> The structure of the article followed
the PRISMA-ScR (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Extension for
Scoping Reviews) checklist,** ensuring transparency in
the presentation of the results. The study protocol was regis-
tered on the Open Science Framework™ platform (DOI
10.17605/OSF.IO/FCS3E).

Research strategy

The first step was the formulation of the research question
using the Population, Concept, and Context (PCC) framework.
Once the research question that best described the objectives
of this review was defined, a comprehensive literature search
was conducted. The final search query was developed after
multiple test iterations using a wide range of different combi-
nations. It was constructed using the PCC concepts in English
and adapted to the syntax of each of the electronic databases
analysed: SCOPUS, PubMed, Web of Science, and
CINAHL. The most recent database search was conducted
in January 2025. Regarding the Population, the terms consid-
ered included ‘Alzheimer’s patient’, ‘patient with dementia’,
‘Alzheimer’s caregiver’, or ‘dementia caregiver’. For the
Concept, expressions such as ‘technological resource’,
‘mobile application’, ‘wearable technology’, ‘telehealth’,
‘digital health’, ‘assistive technology’, ‘website’, ‘telemedi-
cine’, ‘online application’, ‘mobile health’, ‘digital platform’,
‘mHealth’, and ‘e-health’ were included. Concerning the
Context, the terms used comprised ‘decision-making’, ‘infor-
mation’, ‘management’, ‘rehabilitation’, ‘education’, ‘train-
ing’, ‘support’, ‘monitoring’, and ‘improvement’.

For example, in PubMed, the search strategy was struc-
tured as follows: (‘Alzheimer Disease’[Mesh] OR ‘demen-
tia’[tiab] OR ‘Alzheimer’s patient’[tiab] OR ‘dementia
caregiver’[tiab]) AND (‘mobile application’[tiab] OR
‘wearable technology’[tiab] OR ‘telehealth’[tiab] OR
‘digital health’[tiab] OR ‘assistive technology’[tiab] OR
‘mHealth’[tiab] OR ‘e-health’[tiab]) AND (‘management’[-
tiab] OR ‘rehabilitation’[tiab] OR ‘support’[tiab] OR ‘mon-
itoring’[tiab] OR ‘education’[tiab]). Similar strategies were
developed for the remaining databases and were adapted as
appropriate to the specific syntax and operators of each.

The results obtained from each of these databases were
subsequently imported into Rayyan®, a web-based platform
designed to support the development of systematic and scop-
ing reviews. To ensure a comprehensive and accurate search,
each component of the research question included relevant
terms and synonyms to broaden the scope of the review.



Almeida et al.

Eligibility criteria

Only studies published in English between January 2015 and
December 2024 were considered. The eligibility criteria
focused on the selection of studies that directly addressed
the use of technological resources applied to care management
in Alzheimer’s disease, according to the PCC framework
(Population, Concept and Context). Eligible studies included
those targeting people with Alzheimer’s disease and/or their
formal or informal caregivers in the context of care manage-
ment. Studies based solely on basic communication technolo-
gies, such as video calls, or those not specifically designed for
health management, symptom control or rehabilitation in peo-
ple with Alzheimer’s disease were excluded. Short conference
abstracts were also excluded.

Data extraction

The results obtained from the different databases were
exported to the Rayyan™% platform, where two researchers
independently analysed all stages of the selection process.
Only the articles that fully met the previously defined eligibil-
ity criteria were included in the review. The selection of stud-
ies was carried out in different phases. In the first stage, two
independent reviewers (MA and CSF) screened the titles
and abstracts of all records retrieved in Rayyan®. Articles
that clearly did not meet the inclusion criteria were excluded
at this stage. In the second stage, the same reviewers inde-
pendently assessed the full texts of potentially eligible studies.
Any discrepancies in the selection process were resolved
through discussion and consensus with a third researcher
(MCEF). Data collection was supported by a database specific-
ally designed for this purpose, allowing for a clear and struc-
tured organization of the information. This included: study
identification details (author, year, country, and title), meth-
odological characteristics (study type and objectives), infor-
mation on the technology used (type and resource applied),
context of application, as well as the number and profile of
participants (gender, role, and involvement in the study),
along with the main results and reported limitations. To ensure
transparency and systematic presentation of the data, the
PRISMA-ScR structure was adopted to guide the organization
of information throughout the process.

Data analysis

The data were systematised and presented in a descriptive
and narrative manner, using tables and figures to facilitate
the reading and understanding of the main findings of the
review. The extracted information was organized according
to the methodological characteristics of the studies, the
types of technologies identified, their functionalities, and
the participant profiles, allowing the identification of pat-
terns. The main findings were presented in supporting tables

and figures, facilitating an overall understanding of the
synthesized evidence.

Results

In total, 1236 records were identified, of which 248 were
removed as duplicates, leaving 988 for title and abstract
screening. After the exclusion of 918 records and the full-
text assessment of 70 articles, 23 studies met the inclusion
criteria and were incorporated into the review, as illustrated
in Figure 1,14-16:18-2026-42

Table 1 presents the main data extracted from the 23
studies included, according to the items previously
referenced.

Characteristics of the included studies

A total of 23 articles published between 2015 and 2024
were included. Most studies were published in
2023.26:27:33.35.37.38.42 Athough a sharper increase in publi-
cations might have been expected following the 2020 pan-
demic, the data indicate that interest in technology-based
solutions for Alzheimer’s disease had already been grow-
ing, reflecting the advancement of digital innovation.****
In terms of methodological design, most studies were
exploratory or descriptive in nature, with a predominance
of pilot studies, commonly used to validate prototypes or
assess usability during early stages of technological
development.

Characteristics of participants

Regarding participants, the 23 included studies involved a
total of 3405 individuals. The number of participants per
study varied widely, ranging from 1' to 2592.'%
However, seven studies did not conduct user testing (n=
7),13:2627:2931.3942 {imiting their findings to prototype
descriptions without validation by the target population.
One additional study'* did not specify whether user testing
was performed (NS).

Participant profiles also varied considerably, reflecting
the diverse objectives of the technological solutions ana-
lyzed. Three main recipient groups were identified: patients
(n=7),16202830323435 (3 ooivers (n=8),16:18:30.32.33384041
most of whom were family members, and healthcare profes-
sionals (n = 3).!41937

Regarding demographic information, not all studies have
reported complete data on age, gender or participant pro-
files, which limits the possibility of systematic compari-
sons. Where such information was available, most
patients were older adults aged over 60 years, with some
studies reporting mean ages between 64 and 70 years.
Several studies also highlighted a predominance of female
participants, both among patients and caregivers.
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Figure 1. PRISMA — diagram flow (2020).

Characteristics of technological resources

The analysis of the studies included revealed a wide range
of technological solutions. The most used technology was
the mobile application, reported in most studies (n=
20),14-2027-3335.36.38-42 oy re 2)

These applications were developed for various purposes,
including cognitive training, daily task reminders, real-time
location tracking, caregiver communication support, and
health monitoring. In addition, integration with wearable
devices was identified in eight studies,'®-20-26-2%-34.36.37:42
involving smartwatches, wristbands, sensorized vests, and
sensor-equipped shoes. Although less frequent, one study
included a complementary web-based platform integrated
with a mobile app,*” consisting of a personalized serious
game for memory training. This illustrates the potential of

hybrid approaches that combine mobile and online digital
technologies for therapeutic purposes.

The most frequent functionalities found across the
technological solutions included cognitive training and
screening,'16:1827-3032.35.3841 Gpg o1 Bluetooth beacon-
based location tracking,'4~16:19-20-28.30.31.343742 aqk and
medication  reminders,629731:33:35:364142 g1 detec-
tion,"***37  communication support,?>**2"4® and vital
sign monitoring,>*-3¢7-42

Discussion

This scoping review enabled the mapping and characteriza-
tion of technological resources developed within the con-
text of care management in Alzheimer’s Disease (AD).
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Figure 2. Distribution of studies according to the type of technology used.

The technological tools identified were targeted toward
three main user profiles: patients diagnosed with
Alzheimer’s disease,'*2%2823%313473% informal or family
cars—:*givelrs,18’30’32’33’38’40’41 and, to a lesser extent, health-
care professionals.'*!?7

Patients were involved in several studies, either as direct
end-users or as prototype testers, contributing to the evalu-
ation of |usability and potential clinical bene-
fits, 202830313435 The inclusion of the lived experience of
people with the disease provides unique insights into how
digital technologies should be developed.?®>° Regarding
caregivers, their involvement was often limited to usability
testing rather than co-design,'®%*22338 despite their per-
spectives being crucial to ensuring adherence, acceptability,
and the integration of these tools into the routines of patients
and families. Healthcare professionals were included in
only three studies,'*'*” and even then, their participation
was mainly restricted to conceptual design or validation
stages. This limited involvement highlights a significant
gap, since professionals are also key actors in clinical
implementation and can bridge the divide between techno-
logical innovation and clinical practice. Overall, these find-
ings suggest that future research should aim for a more
balanced and active involvement of all three groups.

Regarding the temporal distribution of publications,
most studies were published in 2023,26-27:3333.37.38.42
reflecting a growing interest from the scientific community
in this field. Nevertheless, the growth of evidence has been
gradual and irregular over the past decade, with no continu-
ous progression of publications since 2015.

The expectation of a sharper increase in publications
after 2020 is consistent with the accelerated adoption of

digital technologies during the COVID-19 pandemic.****

However, despite this global trend, the number of studies
addressing the management of Alzheimer’s disease through
digital solutions has remained limited. This suggests that
although innovations in digital health have expanded rap-
idly, their application in this context may have encountered
additional barriers, including ethical considerations, usabil-
ity challenges, and the complexity of adapting technologies
to populations with cognitive impairment.

The 23 included studies revealed a growing diversity of
digital solutions, with an emphasis on mobile applications,
reflecting the advancement of technological innovation and
findings consistent with other studies in different popula-
tions.'“*>** Among the technological resources identified,
mobile applications were the most frequently reported tech-
nologies, '4716-18720-27733.353.36.3842 066 applications varied
in terms of structure and functionality and were designed for
mobile devices such as smartphones and tablets. Some appli-
cations were standalone tools, while others were integrated
with external sensors or cloud-based platforms,20->7-2%-3642

Integration with wearable devices was reported in eight
studies, '%-20-26-29-34:363742 taking various forms such as
smartwatches,?%>¢ wristbands,”® sensorized vests,’’ and
GPS-enabled footwear.'” Communication between wearable
devices and mobile applications occurred, in most cases,
through Bluetooth or Wi-Fi connectivity,’2**** enabling
real-time transmission of data such as location, movement
patterns, vital signs, and automated alerts.'>¢3742

Wearable devices represent a promising strategy for
managing various conditions, although their acceptance still
depends on overcoming barriers related to comfort, usabil-
ity, and emotional impact on patients.*’*®
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This scoping review identified a range of functionalities
integrated into technological resources, often combined to
optimize support for both the patient and the family care-
giver. Cognitive training and screening were one of the
functionalities identified,'*'827-2830-333840 narticularly in
mobile applications offering personalized, gamified, and
adaptive exercises aimed at stimulating memory, attention,
language, and other cognitive functions. These tools were
used for both cognitive rehabilitation and early screening
of cognitive decline.

Location tracking was another widely reported function-
ality,14-16.19.20283031.34-3642  adle implemented
through GPS and Bluetooth beacons, enabling real-time
geolocation and the use of geofencing to alert caregivers
when patients move beyond predefined safe zones.
Devices such as smartwatches, sensor-embedded shoes,
and integrated mobile systems enhanced safety and continu-
ous monitoring.

Task and medication reminders were also a recurring
feature in the analyzed articles,'®**7!-33-¢ aiming to sup-
port treatment adherence and the organization of daily
routines.

Fall detection was implemented using inertial
sensors embedded in wearable devices, capable of identify-
ing abrupt movement patterns and automatically issuing
alerts.

Regarding communication support, this function-
ality involved technologies such as facial recognition, voice
command systems, and artificial intelligence. These solu-
tions aimed to facilitate social interaction and assist in the
recognition of family members and caregivers.***°

The functionality of vital signs monitoring?®**"4* was
predominantly associated with the use of wearable devices
such as smartwatches and wristbands, allowing for continu-
ous tracking of physiological parameters such as heart rate,
sleep quality, and blood pressure. The availability of these
real-time data provides critical information for clinical
follow-up and supports decision-making by caregivers
and healthcare professionals.?*-¢

The studies reviewed highlight a growing trend in the
adoption of integrated digital solutions, with a strong
emphasis on mobile applications and wearable
devices'?-20-26:29-34.363742 that incorporate multiple func-
tionalities aimed at optimizing the care of patients with
Alzheimer’s disease and offering comprehensive support
to caregivers.

Although the reviewed articles provide valuable insights
into technological solutions for Alzheimer’s disease care,
several aspects highlight the existing challenges and gaps
in this field. An important concern is that many of the iden-
tified tools did not specify whether their design considered
suitability for people with specific needs, low digital liter-
acy, or older adults.'*2%2%31-3942 Agpects such as simpli-
fied interfaces, the use of larger fonts, or cultural
adaptation of content were not described, which may limit

14,34,37,42

27,30,40

the inclusiveness and applicability of these technological
solutions in real-world settings.'*2%2%42

Some solutions also rely heavily on continuous device
usage,'*2°%3742 which may compromise their effective-
ness, particularly given the known barriers to technology
adherence among older adults. Technical challenges are
also frequently reported. The accuracy of facial recognition,
voice commands, and location tracking can be adversely
affected by factors such as lighting conditions, facial occlu-
sion, sensor quality, and signal interference from Wi-Fi,
BLE, or LoRa networks, '>:1-20-30:31.34.36:40 Ciertain systems
exhibit high battery consumption and require constant inter-
net connectivity, limiting their usability in specific environ-
ments.'***2%42 For example, navigation systems often do
not account for the dynamic nature of real-world settings,
variability in GPS accuracy, or challenges posed by dense
urban areas and locations with limited connectivity.
Ethical and privacy issues are also of concern, particularly
when sensitive data such as voice recordings or location his-
tory are stored and processed,'™!%-20-3031:34.3640 54 hioh-
lighted in recent literature addressing surveillance,
consent, and data governance.**>°

Limitations

This study presents several limitations that should be
acknowledged when interpreting its findings. Most studies
remain at the prototype stage, were conducted with small
and homogeneous samples, or were not tested in real
patients or clinical environments. These factors limit the
empirical validation of their applicability and effectiveness.
The lack of robust clinical trials and real-world validation
underscores the need for future research to ensure the feasi-
bility and effectiveness of these technologies in supporting
patients living with Alzheimer’s disease. In addition, this
scoping review is subject to methodological limitations,
including the potential exclusion of relevant sources due
to the restriction to studies published in English, as well
as the temporal cut-off from 2015 onwards, which may
have affected the comprehensiveness and depth of the find-
ings presented.

Conclusion

This scoping review enabled the mapping and characteriza-
tion of technological resources developed for care manage-
ment in Alzheimer’s disease, highlighting an expanding
landscape of digital solutions aimed at supporting patients
diagnosed with the condition, their caregivers, and health-
care professionals. Emphasis was noted on the use of
mobile applications and wearable devices. Although these
innovative developments are promising, several limitations
were identified. Many existing solutions lack sufficient clin-
ical validation. Technical barriers, ethical and privacy
implications, and notably, the difficulty older adults,
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particularly those with cognitive impairment in adopting
and trusting smartphones and other technological systems,
remain significant challenges in this field.

Therefore, further research is required to overcome tech-
nical limitations, validate user effectiveness across diverse
populations, and address ethical considerations. The
insights gathered in this review not only underscore the
potential of digital interventions but also illuminate critical
gaps that future research must address to fully realize their
benefits in both clinical and everyday care settings.
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