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Abstract

Background: The behavioral and psychological symptoms of dementia (BPSD) are common among people with dementia and
have multiple negative consequences. Artificia intelligence—based technologies (AITs) have the potential to help nursesin the
early prodromal detection of BPSD. Despite significant recent interest in the topic and the increasing number of available
appropriate devices, little information is available on using AITs to help nurses striving to detect BPSD early.

Objective: The aim of this study is to identify the number and characteristics of existing publications on introducing Al Tsto
support nursing interventions to detect and manage BPSD early.

Methods: A literaturereview of publicationsin the PubMed database referring to Al Tsand dementiawas conducted in September
2023. A detailed analysis sought to identify the characteristics of these publications. The results were reported using a narrative
approach.

Results: A total of 25 publications from 14 countries were identified, with most describing prospective observational studies.
We identified three categories of publications on using Al Ts and they are (1) predicting behaviors and the stages and progression
of dementia, (2) screening and assessing clinical symptoms, and (3) managing dementia and BPSD. Most of the publications
referred to managing dementia and BPSD.

Conclusions; Despite growing interest, most AITs currently in use are designed to support psychosocial approaches to treating
and caring for existing clinical signs of BPSD. Al Tsthus remain undertested and underused for the early and real-time detection
of BPSD. They could, nevertheless, provide nurses with accurate, reliable systems for assessing, monitoring, planning, and
supporting safe therapeutic interventions.
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prevalence of dementia and other mental health disorders [2].
According to the World Health Organization, more than 55
million people worldwide endure dementia, and around 10
million new cases are diagnosed yearly [3]. More than 90% of
them are affected by 1 or more of the behaviora and
psychological symptoms of dementia (BPSD) and 80%-90%

Introduction

Demographic aging is a worldwide phenomenon, with
significant growth in the number of older adults expected inthe
coming decades [1]. The number of people aged 80 years or
older is expected to reach 426 million by 2050, with a high
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live in nursing homes. The BPSD, aso known as
neuropsychiatric symptomsrelated to dementia, is characterized
by changesin behavior, perception, thought content, and mood
[4]. The most common symptoms are apathy, aberrant motor
behaviors, mood disturbances, aggression, anxiety, irritability,
and sleep disorders[4]. The BPSD has anegative impact onthe
quality of life, accelerating functional decline and leading to
earlier mortality [5,6]. The BPSD can be the source of social
isolation, abuse, and burdens for informal caregivers|[7,8]. For
health care professionals, including nurses, managing BPSD
can lead to work overload, stress, burnout, reduced quality of
care, and the risks of patient abuse [9-11]. Finally, BPSD can
increase health care system costs through more consultations,
hospitalizations, and the prescription of more psychotropic drugs
and mood stabilizers[12].

The etiopathogenesis of the BPSD is complex. Although
dementia is a prerequisite for the onset of its behavioral and
psychological symptoms, it is not the sole determinant. The
BPSD can result from a convergence of factors, including
neurological aterations, somatic problems, psychological
factors, environmental conditions, and individual patient
characteristics [13]. Moreover, the frequency, intensity, and
types of symptomsvary considerably from 1 person to another.
Thus, effectively managing the BPSD requires a structured
approach that identifies and acts on various trigger factors
[4,13-15]. The literature suggests different models or
approaches, but all agree on three distinct steps which are (1)
assessing manifestations of the BPSD that the patients present
with, (2) formulating ahypothesisto hel p understand them, and
(3) designing 1 or more interventions targeting their trigger
factors [4,13-15]. Interventions can be psychosocial,
pharmacological, or a combination of both [4,13-15].
Traditionally, detecting symptoms, monitoring their evolution,
and evaluating treatment efficacy are based on nursing
observations documented using assessment  scales
(Neuropsychiatric Inventory and Cohen-Mansfield Agitation
Inventory) or solely using written notesin the patient’s medical
record [15,16]. However, this process may prove ineffective
for the early detection of the signs of BPSD, and nurses may
perceive it as a potential factor in work overload [12]. Indeed,
the first 2 steps require the investment of health care
professionals, informal caregivers, and other individuals, and
the third is more complex due to the variability and
multifactorial nature of the BPSD. The BPSD challenges nurses
daily, often triggering crises that are extremely complex to
manage. Responding effectively and efficiently to these clinical
issues requires moreintensive observation and specialized care,
with agreater emphasis on the prodromal detection of warning
signs. However, dueto an aging workforce and difficult working
conditions (eg, high levels of stress and burnout, job
dissatisfaction, and low levels of retention), the health care
sector isfacing ashortage of nursing staff [17]. TheInternational
Council of Nurses estimates aneed for 13 million extra nurses
tofill theworldwide shortagesin the profession [18]. Thisshows
the limitations of current human resources-based strategies,
with the corollary need to explore innovative and sustainable
solutions.
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In recent decades, new information technologies have been
adopted by every areaof health care[19]. Thefirst information
technologies to be integrated into health care were electronic
medical and health records, clinical information systems, and
health information exchanges. More recently, other technologies
have emerged, such asclinical decision support systems, mobile
health apps, tel ehealth, telemedicine, robotics, wirel ess medical
devices, and virtua reality [19-21]. Technological devel opment
inthe health care sector, including nursing, is currently focused
on artificia intelligence (Al) [19]. In the field of health care,
Al usually refers to software capable of interpreting clinical
data, learning from it, and helping clinical decision-making
[19,22]. Combined with critical thinking and human judgment,
Al has the potential to improve nurses’ clinical reasoning by
increasing the speed and accuracy of assessment, anticipation,
synthesis, and knowledge generation [23]. From 1985 to date,
the PubMed database lists 1086 publications on Al in nursing.
There has been a significant growth in the number of these
publications since 2020, reinforcing the nursing sciences’ aims
of developing and adapting nursing practices in line with
sociodemographic changes and health care system, and medical
and technical progress. [24]. Promoting the development,
adoption and effective use of Al-based technologies (AITSs) in
health care has been identified as a key strategy to address the
challengesrelated to both the complexity of managing the BPSD
and limited resources [19,25-28]. Despite significant recent
interest in the topic and the increasing number of technical
devices on the market, little information is available on
introducing AlTs to help nurses attempting to detect BPSD as
early as possible. This narrative review aims to identify and
summarize the characteristics of existing publications
concerning the use of AITs to support nurses in the early
identification and management of BPSD.

Methods

Search Strategy

This narrative review was conducted following the Toronto and
Remington guidelines[29]. The research question used to guide
it was as follows:

What are the available publications on the use of
artificial-intelligence-based technologies in
neuropsychiatric symptoms related to dementia?

We consulted the PubMed database in September 2023 using
the descriptors and keywords “artificial intelligence”
“behavioural and psychological symptoms of dementia,” and
“neuropsychiatric symptoms’ (Multimedia Appendix 1).
Eligibility Criteria

Publications addressing the concept of dementiawereincluded
because the literature often links the concepts of dementia and

the BPSD. The inclusion and exclusion criteria are presented
in Textbox 1.

A total of 30 publications were identified and included after
their titles and abstracts were reviewed. Following a thorough
examination of their full texts, 5 publications were excluded
because they focused on mental health issues unrelated to
dementiaor BPSD. In total, 25 publications were included.
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Textbox 1. Inclusion and exclusion criteria.

Fernandes et d

Inclusion criteria
o  Mental health disorder
« Dementia

« Behavioral and psychological symptoms of dementia

o Health care setting

« Norestrictions

« Artificia intelligence-based technology type

« Norestrictions

« Artificia intelligence—based technology use

« Norestrictions

«  Publication type

« Norestrictions

« Publication date

« Norestrictions

« Language

« Norestrictions

Exclusion criteria
o  Mental health disorder
o  Other menta health disorders

Data Extraction and Synthesis

Information extracted from the publicationsretained for analysis
included study design, country, journal title and category, mental
health disorder addressed, type, subtype, use of the AITs, and
health care setting. The type, subtype, and use of each AIT were
identified via a basic qualitative content analysis, based on the
authors' stated aims and objectives (information found in the
introduction and methods sections of the papers retained). In
the context of mental health care, the type of AIT used was
categorized according to the groups proposed by Jin et al [30],
which are, machine learning, natural language processing, and
digital health. Once this information was extracted, keywords
were chosen to categorize the AIT's use, with keywords
determined based on the verbs used in each paper’s objectives
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(eg, measure, evaluate, screen, manage, and predict). Theresults
are reported using a narrative approach.

Results

Study Char acteristics

Publicationsfrom 14 countrieswere identified, with publication
dates ranging from 2006 to 2023 (Figure 1). A total of 8
publications addressed acute care settings [31-38], 6 looked at
nursing homes [39-44], and 3 examined community care
[45-47]. The majority described prospective observational
studies published in journals covering geriatrics and
psychogeriatrics [31,33,34,36,46-48] (Multimedia Appendix
2) [31-55].
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Figure 1. Number of publications per country.

France Australia Spain United Canada Korea China

Kingdom

Usesof AlTs

A tota of 12 publicationsreported using machine learning-type
AITs, including thefacial expression recognition and predictive
modeling  subtypes  [31,34-38,43,46,47,49,50,55], 11
publications explored digital health-type AITs, including the
wearable technologies and robotic subtypes [32,39-42,44,45,
51-54], and 2 publications examined natural language
processing-type Al Ts[33,48] (Figure 2).

Weidentified three categories of publications depending on the
AlT’s use and they are (1) predicting behavior and the stage
and progression of dementia, (2) screening and ng clinica
symptoms, and (3) managing dementia and the BPSD (Figure
3).

A totd of 4 publications reported on the use of machinelearning
technology to predict dementia behavior and the stage and
progression of dementia[34,36-38]. Three publicationsreferred
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to the use of natural language processing for screening and
assessing clinical symptoms [35,48,49] and 1 reported on the
use of machinelearning [50]. One publication described the use
of wearabletechnologies[40], and 1 combined thistype of AIT
with machine learning [46]. Finally, 10 publications reported
on the use of robotics as a psychosocial approach to managing
dementiaand BPSD [32,39,41,42,44,45,51-54] (Table 1).

Onepublication reported on the use of AlTsto predict the stage
and progression of dementia[31], 1 described the detection and
measurement of dementia’s clinical symptoms [48], and 6
examined dementia management [39,41,44,51-53]. As for the
BPSD, 5 publications reported using Al Ts to predict behavior
[33,36,37,46,47], 3 described the detection and assessment of
clinica symptoms [35,40,49], and 5 looked a managing
behavior [32,42-44,55] (Figure 4). In the context of the BPSD,
behavior management refers to interventions carried out to
identify and act on trigger factors.
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Figure 2. Number of publications by type of artificial intelligence-based technol ogy.
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Table 1. Publications by type of AIT?and use.
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Reference AIT types AlTs subtype AlTsuse
Machine Natural language Digital Predict Screen and Manage
learning processing health measure

Al-Harrasi et al [48] O N/ADP ]

Byeon [31] g Predictive modeling ad

Chen et a [39] O Robotics O

Chenetal [47] g Facid expressionrecogni- [
tion

Cho et al [46] g Predictive modeling ad

Demange et a [32] O Robotics O

Eikelboom et a [33] O N/A o

Favelaet al [40] Wearabl e technology O

Filan and Llewellyn- Robotics O

Jones [51]

Gill et al [34] o N/A o

Hsieh et a [41] Robotics

Jaranson et a [44] Robotics

Konig et al [49] N/A

Konig et al [35] N/A

Leng et a [52] Robotics

Liang et al [45] Robotics

Mallo et al [36] N/A

Mar et al [38] N/A

Mar et al [37] N/A

Moyleet d [42] Robotics

Pu et a [53] Robotics

Russo et a [55] N/A

Shah et a [50] N/A ]

Tadokoro et al [43] Facid expression recogni- O
tion

Yueta [54] g Robotics O

8AIT: artificial intelligence-based technology.
BNI/A: not applicable.
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Figure 4. Number of publications by artificia intelligence—based technology use and mental health issues. BPSD: behavioral and psychological

symptoms of dementia.
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Discussion

Principal Results

Despite the growing interest in AlTs, most of those currently
used take a psychosocial approach to treating and caring for
patients with BPSD by using the clinical signsthat are already
present. Al remains largely unexplored in terms of its potential
for the early, rea-time detection of BPSD. Yet, in different
health care settings and contexts, AITs could provide nurses
with accurate and reliable systems for assessing, monitoring,
planning, and supporting safe therapeutic interventions [27,56] .
Based on our findings, it appears that the use of AITs has been
explored more in acute care than in long-term care settings,
which include community care and nursing homes. However,
the prevalence of BPSD seems to be higher in the context of
long-term care, particularly in nursing homes where 80%-90%
of residents exhibit at least 1 of the BPSD and institutional
resources tend to be more limited [57].

Asmentioned above, BPSD hastraditionally been assessed and
monitored by health care professionals’ observationsof patients
behaviors [15,16]. However, this process may have limited
success in the early detection of warning signs of the BPSD,
and health care professionals perceive it to be another task or
factor leading to work overload [11]. Therefore, it seems
appropriate to anticipate symptom escal ation and optimize staff
and financial resources. Multimoda sensors for capturing
physiological parameters, activity trackers, and facial expression
recognition are al promising AlTs that make the process of
managing the BPSD more efficient and personalized [40,58-61].
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By mining information from such devices, nurses could detect
early warning signs of BPSD and their trigger factors. By
combining this information with their clinical knowledge and
experience, nurses could be equipped with a clinical
decision-making support system enabling them to guide and
personalize their therapeutic interventions [56,62-64].

Although nurses agree about the potential usefulness of AITS,
most do not fully understand Al’s underlying principles, and
they are concerned about the potential consequences of its use
in clinical practice [65-68]. Other obstacles pertaining to AITs
include the unknown cost-benefits of their use in health care
settings, the current lack of use and data management protocols
inthose settings, and the lack of information technology capacity
there to support them [69,70]. The published papers identified
in this review reinforced these points as the involvement of
nurses in designing studies and the use of AlTs was low.
However, in interdisciplinary contexts, nurses have key roles
to play in the conception and design of AIT devices, verifying
their effectiveness and adapting their use.

Strengths and Limitations

The characteristics of the publicationsretained in this narrative
review revealed the countries and contexts where AlTs have
been integrated into settings dealing with the BPSD and have
been investigated. It a so demonstrated the types of technologies
available and their intended purposes, as well as the clinica
contexts in which they are deployed. These results, while not
exhaustive, provide a preliminary overview of this emerging
topic and identify AITs potential benefits for clinical practice
and pathways for future research. This narrative review has
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some limitations, nevertheless. The absence of an assessment
of the quality and validity of the selected publications may bias
the quality of their reported outcomes. Furthermore, including
publications that address dementia could lead to confusion
regarding this narrative review’s focus. Although the concepts
of dementia and BPSD are frequently interrelated in the
specialized literature, including the concept of dementia could
lead readersto misunderstand the scope of the results presented.

Conclusions

Al hasthe potentia to transform nursing practice, particularly
in support of the diagnosis and management of BPSD, which
are currently among the major challenges in caring for older
adults with dementia. However, our literature review found
little experimental evidence, data, or understanding of how these
types of technologies could be applied advantageoudly to the
early detection of BPSD by nurses. Furthermore, although these
are preliminary findings, the results of this review showed that
research on this topic has only been done in relatively few
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countries, despite the impact of the BPSD being a global
phenomenon. Based on this fact and the review’s limitations,
we would recommend that a more comprehensive examination
be performed, such asascoping review, to meticulously explore
the research conducted on Al Tsfor the early detection of BPSD.
It also seems important that future experimental research
investigates the effectiveness, feasibility, and acceptability of
using devices based on AlTs for the prodromal detection of
BPSD. Specific research in long-term care settings seemsto be
particularly lacking. Nurses are intimately involved in creating
avision of contemporary professional nursing practice and then
applying that practice. Therefore, it seems appropriate that they
should be involved in strengthening collaboration with
information technology engineers and programmers. Nurses
perceptions and experiences of using AlTs to detect BPSD
should also be explored, using aqualitative approach, as should
how the data provided by thesetypes of technol ogies contribute
to nurses’ clinical reasoning and decision-making processes.
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