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ABSTRACT

Introduction Dementia has become one of the significant
causes of disability and dependency among older people
globally. The proportion of people with dementia who

are cared for at home has soared. The rapid growth of
technology and data has stimulated artificial intelligence
(Al) in patients with dementia at home. However, there are
still tremendous opportunities and challenges in applying
Al to patients with dementia at home, and there is no
systematic overview.

Methods and analysis The review will adopt the

Unified Theory of Acceptance and Use of Technology. This
scoping review will follow the Joanna Briggs Institute
scoping review methodology. The structure and content
of this protocol follow the Preferred Reporting ltems

for Systematic reviews and Meta-analyses extension

for Scoping Reviews checklist. The proposed study will
consider applying Al technology for dementia patients
living at home and their families. Authors will conduct
systematic searches: China National Knowledge
Infrastructure, Wanfang Database, China Science and
Technology Journal Database, China Biology Medicine
disc, PubMed, CINAHL, Web of Science Cochrane database,
EBSCO, Ovid, PsycINFO, Embase. The extracted data will
be processed qualitatively and described through tables.
The findings are integrated by a narrative synthesis. This
review aims to evaluate the nature and extent of the
application of Al technology in patients with dementia at
home through a systematic search of the literature.
Ethics and dissemination Scoping review is an analysis
of existing data and therefore does not require ethical
approval. We will publish our findings in a peer-reviewed
journal.

Scoping review protocol registration . D0I:10.17605/
OSF.10/3NU9C.

INTRODUCTION

Dementia is currently one of the leading
causes of disability and dependency among
older people worldwide.! Dementia describes
a cognitive impairment syndrome that affects
memory, cognitive ability and behaviour. It
severely interferes with a person’s ability to
perform daily activities. Alzheimer’s is the
most common dementia, accounting for
approximately 60%-70% of cases.! With
the development of population ageing,
the number of patients with dementia is
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This review will be the first to review the scope of
artificial intelligence (Al) in home nursing for pa-
tients with dementia. This agreement follows the
Joanna Briggs Institute manual and is analysed and
reported following Preferred Reporting ltems for
Systematic reviews and Meta-analyses extension
for Scoping Reviews.

= To ensure the comprehensiveness of retrieval, re-
searchers in the field of Al discussed our retrieval
strategy.

= Although our broad search strategy covers a shared
database of relevant health studies, we acknowl-
edge that some information related to the issues
under our review may not be captured.

= As the primary researchers in this study are schol-
ars in the field of medicine and nursing, all possible
Al explanations are not in-depth enough and require
further research and discussion.

increasing rapidly. About 50 million people
worldwide have dementia, and it is estimated
that by 2050, it will reach 152 million.” Nearly
9.9 million people have dementia each year;
most of them (63%) live in low-income and
middle-income countries.! It is the second
leading cause of disability and the seventh
leading cause of death for people aged 70
years and over.” In such a large number of
patients with dementia, the proportion of
people with dementia who are cared for at
home has soared.” Three-qutarters of patients
with dementia in China are cared for at home
by their spouses or other family members.* It
is estimated that the number of patients with
dementia in China will exceed 30 million by
2050, and it is estimated that there are 15.07
million elderly people with dementia now.’
Due to the lack of public medical resources
and economic burdens, many people in low-
income and middle-income countries and
most patients with dementia in China choose
home treatment after their disease has stabi-
lised.” Since patients with dementia are
primarily in the state of home nursing, the
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level of home nursing largely determines patients' quality
of life. Symptoms of cognitive impairment, behavioural
changes and increased risk of vagal loss in patients with
dementia make home nursing challenging.® The elderly
with dementia are prone to have more comorbidities, and
the elderly with dementia are more likely to have mental
health conditions, neurological conditions, cognitive
disorders, cerebrovascular disease, diabetes with acute
complications and injuries.” Due to the complexity of
dementia, patients have higher requirements for family
environment and nursing level. Previous nursing studies
have also shown that most family members who care
for dementia lack knowledge about dementia and daily
nursing knowledge and cannot provide corresponding
care promptly and effectively.'” Their caregivers and
family members need a new family supported response
to meet the needs of patients with dementia, their care-
givers, and families to improve their quality of life.

Artificial intelligence (Al) has rapidly become a hot spot
in contemporary society under the rapid development of
science and technology. The system is based on an arti-
ficial neural network and uses mathematical models to
extract various complex non-linear relationships from
big massive data as a branch of computer science.'’ Al
is a field of science and engineering concerned with the
computational understanding of what is commonly called
intelligent behaviour and creating artefacts that exhibit
such behaviour.'” Al was officially born in 1956 and was
described as the science and engineering of making intel-
ligent machines.'? Al, first used in medical services, is
an expert system program. It is a system that integrates
various decision-making behaviours of clinicians into
a database in advance and then extracts corresponding
knowledge from the database through a computer algo-
rithm when there are clinical needs."* The technology is
suitable for a wide range of medical fields, such as detec-
tion, assistive robots, therapeutic robots, and so on.”® Al
is widely used in society, population, environment and
other aspects and promotes the progress and innovation
of the medical model in medicine.”” Al has also shown
great potential in the field of home nursing for senile
dementia.

Al provides a series of functions to help patients
with dementia and their caregivers improve their daily
productivity, quality of life, and daily care and reduce
caregivers' burden. The procedures provide cognitive
stimulation and training, medication and task manage-
ment, recreational activities, vital sign measurement, and
remote consultations with healthcare professionals.'®'” At
present, many countries have applied telepresence robots
to the home intervention of patients with dementia, which
has shown promising benefits in the intervention experi-
ment. The American social assistance robot socially assis-
tive robots(SAR;) can enhance or support the needs of
patients with dementia through non-contact interaction.
The robot provides users with step-by-step tips, encour-
aging task execution, reminding events, safety moni-
toring and seeking emergency assistance, active social

participation and entertainment. The research results
show that this robot has reduced the anxiety and depres-
sion of patients with dementia and improved patients
with dementia.'"® Japan has developed AIBO, an enter-
tainment robot made of metal that can recognise and
respond to up to 75 voice commands. AIBO can commu-
nicate with patients with dementia using four senses:
touch, vision, hearing and balance. The study results
showed that the entertainment robot increased the activ-
ities of patients.' Telepresence robots are controlled by
an independent and mobile video conferencing system,
including cameras, Liquid Crystal Display (LCD), and
microphones. Australian researchers validated the effects
of this sort of robot to enhance socialisation by asking
participating families to use remote intelligent robots
(Giraff in Sweden and VGO in the USA). Family members
can remotely call the robot and drive the robot to watch
and communicate with patients with dementia through
the robot. Telepresence robots encourage residents and
family caregivers to take long-distance walks together and
participate in social interaction. In the future, telepres-
ence robots can connect family caregivers, nursing staff in
elderly care institutions and doctors in hospitals to share
patient health information remotely.*’

Because of the wide variety and different functions of
Al in home nursing for dementia, it is necessary to deter-
mine the Al tools systematically, their effects that can
be used for home support and intervention of patients
with dementia and whether patients with dementia can
benefit from them.” At present, efforts are being made
to confirm the relevant information of Al technology
applied to home support intervention for elderly patients
with dementia. Still, the research in this field has not
been reviewed and integrated. This study aims to review
the content elements, outcome types and effects of Al
for home support intervention for elderly patients with
dementia, point out the existing problems in this field
and clarify the future research direction.

What does this paper contribute to the broader global clinical

community?

1. It can promote the better integration of Al and nursing.

2. Obstacles and opportunities faced by the application
of Al in the field of home care for dementia can be
clearly understood to improve the level of care for pa-
tients with dementia.

METHODS AND ANALYSIS

Registration and protocol

The protocol has been registered in the open science
framework (OSF) registry and is accessible to the public
https://osf.io/bnqzd; DOI:10.17605/OSE.1I0/3NU9C.
If necessary, we will update the protocol in the OSF
registration.

Theoretical framework
We will adopt the Unified Theory of Acceptance and Use
of Technology (UTAUT) by Venkatesh et al to guide this

2

Qi J, et al. BMJ Open 2022;12:€062604. doi:10.1136/bmjopen-2022-062604


https://osf.io/5nqzd

scoping review.” UTAUT integrates and improves eight
other competing model elements, including the theory
of reasoned action, technology acceptance model, moti-
vational model, theory of planned behaviour, combined
technology acceptance model and theory of planned
behaviour, model of PC utilisation, innovation diffusion
theory, and social cognitive theory. This model mainly
includes four dimensions, Performance Expectancy (PE),
Effort Expectancy (EE), Social Influence (SI) and Facili-
tation Conditions (FC). PE refers to the degree to which
the individual feels that using the system will help the job.
EE is ‘the amount of effort required by an individual to
use a system’. SI refers to ‘the degree to which individ-
uals feel influenced by the surrounding groups’, mainly
including Subjective Norm, social factors and public
Image (displayed externally).

FCs are ‘Facilitating an individual’s perception of the
organisation’s support for the use of the system in terms
of relevant technology or equipment’. At the same time,
the above four core factors are also affected by four
moderating variables, such as gender, age, experience
and voluntariness of use. The framework of the UTAUT
model is often supplemented by other factors, such as
adding relevant external factors based on actual use cases.
Adding contextual factors to UTAUT is an effort to better
understand the connection between new technologies
and their users. This study adopted the UTAUT frame-
work modified by Pal et al, which added four factors: Tech-
nology Anxiety (TA), Perceived Trust (PT), Perceived Cost
(PC) and Expert Advice (EA).”® TA is the fear, anxiety
and hopes that arise when considering or using it. PT is
the mental state in which an older person feels that their
data will be safe, carefully protected and anonymous. PC
is the price that older users consider appropriate mone-
tary sacrifice in exchange for the services they receive
from using the smart home. With EA, from a healthcare
perspective, these users tend to rely on the authority of
the experts to make their decisions. The UTAUT model

is also closely related to the structure of perceived useful-
ness and perceived ease of use of the technology accep-
tance model. The UTAUT model discusses a range of
technologies (including the internet, websites, hospital
information systems, tax payment systems and mobile
technologies, among others) with different control
factors (such as age, gender, experience, voluntariness
to use, income and education), focusing on a variety
of user groups (ie, students, professionals and general
users).** The revised UTAUT theory not only helps to
explore the specific organisational issues of the adoption
and implementation of Al in the home environment of
patients with dementia but also explains the general views
of patients with dementia and caregivers on using Al for
home support interventions (figure 1). Therefore, we
take UTAUT as the basic conceptual framework for this
study.

Protocol design

The primary purpose of this study is to present the
current research status and possible future trends of Al
to readers as comprehensively as possible and draw a map
of related concepts through a broad search of ‘Al for
home support interventions in dementia’. There will be
no systematic review of data from studies examining the
effect of AI on home-support interventions for patients
with dementia to allow definitive findings (benefit, harm
or lack of effectiveness). A scoping review will have a
broader ‘scope’ with less restrictive inclusion criteria.” A
typical systematic review aims to answer a specific ques-
tion or series of questions based on a strict set of relevant
or defining factors detailed in the protocol. A scoping
review will take a broader approach to map the literature
and address a more comprehensive range of research
questions.”® Therefore, the methodological principles of
a scoping review will be used as a guide in this study. The
Joanna Briggs Institute (JBI) methodology will guide the
scoping review of Al used in home-based patients with

Independent Core Constructs External Factors

Performance Expectancy (PE) Technology Anxiety (TA)

Effort Expectancy (EE) Perceived Trust (PT)

Social Influence (SI) Perceived Cost (PC)

Facilitating Conditions (FC) Expert Advice (EA)

Perceived Usefulness

Behavioural

— —*| Use Behaviour
Intention

Perceived Ease of Use

Gender Age

Experience Voluntariness of Use

Figure 1 Integrated theoretical framework.
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dementia.?”” The structure and content of this protocol
following the Preferred Reporting Items for Systematic
reviews and Meta-analyses extension for Scoping Reviews
(PRISMA-ScR) checklist.” The study is planned to begin
in June 2022 and is scheduled to end by December 2022.

Stage 1: Identifying the research questions

This scoping review aims to outline the application of

available Al in home support interventions for patients

with dementia. According to the objectives of the scoping
review, we raised the following research questions:

1. What aspects of Al are applied to home support inter-
ventions for patients with dementia?

2. What Al technologies would patients with dementia
prefer to use in home support interventions?

3. What are the main characteristics of applying Al in
home support interventions for patients with demen-
tia?

4. What are the obstacles and challenges faced by
the application of Al in dementia family support
interventions?

Stage 2: Identifying relevant studies

The following electronic bibliographic databases will
be searched: China National Knowledge Infrastructure,
Wan Fang database, China Science and Technology
Journal Database, China Biology Medicine disc, PubMed,
CINAHL, Web of Science, Cochrane database, EBSCO,
Ovid, PsycINFO, Embase. Grey literature will be searched
for through Google Scholar.

The retrieval process is as follows: the first step is to
build a search strategy through (1) PubMed, (2) China
National Knowledge Infrastructure and (3) China Biology
Medicine disc. The search terms of Al are agreed on by
the researchers in the field of Al, and the search terms
are adjusted according to the researchers' suggestions.
The search strategy will be piloted to check the appro-
priateness of keywords and databases. Thus, a complete
search strategy is issued and displayed in online supple-
mental tables S1-S2. The publication date will be limited
to database establishment and 31 July 2022. In the second
step, a second search will be conducted in all databases
according to the formulated retrieval strategy, and the
citations will be downloaded. Finally, the third step will
include screening the reference list of all studies to find
more sources. All references identified will be imported
into the reference manager software EndNote X9. Refer-
ences from different electronic databases will be merged,
and any duplicate records will be deleted, and then our
researchers will carry out back-to-back screening. In case
of differences, we will make decisions through group
discussion.

Stage 3: Study selection

The screening process of this study is divided into two
steps. In the first step, researchers use the document
management software EndNote X9 to screen the docu-
ments by reading the title and abstract. In the second

Table 1 Inclusion criteria study selection

Category Inclusion criteria

Publication From database establishment to 31 July 2022

date

Language  English or Chinese

Population  Adults with a diagnosis of dementia
The living environment at home or in the
community

Context In a home-based or community-based setting
(excluding hospital setting, long-term care
setting, nursing home, nursing centre)

Concept Al primarily refers to information science

that expands human intelligence based on
theoretical methods and application systems
that model human cognitive function using
computer science.®* The current Al includes
machine learning, deep learning, supervised
machine learning, unsupervised machine
learning and other directions. This study
adopts a broad definition of Al; whether Al is
virtual or physical, it is eligible for inclusion.

Al, artificial intelligence.

step, the researchers further screen by reading the full
text. In the screening process, if two researchers (JQ and
CW) encounter differences, the third researcher (LY)
will choose. The number of excluded studies will be
described in the flow sheet, and the reasons for exclusion
will be explained. This process follows PRISMA-ScR.%
The inclusion criteria are shown in table 1.

Stage 4: Pilot searching, screening and extraction of data
Before the formal search and screening studies, the
research team members conducted pilot searches to
familiarise the group with the process, harmonise stan-
dards and agree on chart forms. This study will conduct
a pilot search in two databases (PubMed and China
National Knowledge Infrastructure) in both Chinese and
English to select the first 50 articles that can be included.
Two researchers will conduct simultaneous screening
and consult our expert (LY) for consultation in case
of disagreement. The five studies that meet the inclu-
sion criteria will be reviewed and relevant information
extracted. Through this step, researchers can be familiar
with and predict the research process in advance to better
control the quality of research results. This step should
be taken prior to stage 2 and stage 3 (the screening and
data charting of the complete set of retrieved abstracts
and selected papers for full review) to ensure the quality
of the formally conducted research.

Stage 5: Charting the data

Two independent reviewers (JQ and CW) will extract
data from all studies in this scoping review. Any disagree-
ments that arise between reviewers during the data
extraction stage will be resolved through discussion or
with another reviewer until a consensus is reached. The
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Table 2 Data charting form

Extracted data

Author
Publication year

Study characteristis

Essential information

Country of origin
Research purpose
Participants
Concept
Background
Research design

Technology and intervention
details

Al Type of Al used
Al mode
Equipment used main functions

Methods Frequency of use

Evaluation deviation and quality
information

Evaluation methods

Al—usefulness/user-friendliness/
feasibility/benefits and
disadvantages, patients with
dementia—autonomy/quality

of life/cognitive function and
neuropsychiatric symptoms/
economics, the caregiver—carer
burden/stress/anxiety

Outcome measurement

Al, artificial intelligence.

structured data record form developed by the reviewer
will be used, and the information will be recorded in
Microsoft Excel. The extracted data will include details
about the author, publication year, country of origin,
research purpose, participants, concept, research design,
technology and intervention details, type of Al used, Al
mode, equipment used, main functions, frequency of use,
evaluation deviation and quality information, evaluation
methods, and outcome measurement (Al—usefulness/
user-friendliness/feasibility/benefits and disadvantages,
patients with dementia—autonomy/quality of life /cogni-
tive function and neuropsychiatric symptoms/economics,
and the caregiver—carer burden/stress/anxiety). A draft
data extraction tool is included in table 2.

Critical appraisal of sources of evidence

We will critically assess the sources of evidence using
an appropriate critical appraisal tool. Randomized
Controlled Trials (RCT) will be evaluated using the Risk
of Bias V.2 tool.? Non-RCT and case studies will be evalu-
ated using the JBI critical appraisal tools.*

Stage 6: Synthesising and reporting of results
In order to summarise and report the research results, the
data extracted from the included papers will be displayed

Table 3 The table represents the classification and
screening of Al technology in the process of data extraction
and analysis

Domain Description

Types of Al Monitoring technology
Auxiliary robot
Therapeutic robot
Other applications

The role of Al Daily life care

Brain function training
Psychological intervention
Communication and other functions

Al, artificial intelligence.

in the form of charts. We will follow the PRISMA flow chart
to describe the search and screening results of the litera-
ture. We will summarise the results and relevant informa-
tion according to the PRISMA-ScR checklist analysis and
report. The data extracted from the included literature will
be qualitatively analysed alongside a narrative synthesis, and
the results will be expressed in tables. Narrative synthesis is
the adoption of a textual approach to analyse the relation-
ships within and between studies and an overall assessment
of the robustness of the evidence.” Narrative synthesis will
follow the framework of guidance of Centre for Reviews
and Dissemination (CRD). Above all, reviewers will extract
data from the included study following the data extraction
form, which will be presented as a table. The analysis steps
are listed as follows: developing a theory of how the inter-
vention works, why and for whom; developing a preliminary
synthesis of findings of included studies; exploring relation-
ships within and between studies; assessing the robustness of
the synthesis. A researcher will likely move iteratively among
the activities that comprise these four elements.”" To match
the objectives of this study, we will provide the participants
with the target, the content of Al and the role of Al (table 3).
The research team will modify and improve the result table
concerning the JBI manual and the included literature in
the synthesis process.

Patient and public involvement

We invited researchers in the field of Al to participate in the
formulation of our research strategy and the collation and
analysis of data in the later stage. Patients and the public
were not involved in design, conduct or reporting plans of
this research.

Ethics and dissemination

Ethical approval is not required for this scoping review
because it will only summarise the existing published data.
We will disseminate the results of Al research on home
support interventions for patients with dementia in peer-
reviewed journals and meetings. We hope that the research
results will be helpful to the stakeholders of dementia care:
family caregivers, health practitioners and decision makers,
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and provide valuable insights for technology developers. We
also expect the research results to win more attention and
help families caring for patients with dementia. In addition,
these data will provide valuable information for researchers
to study Al in the future.

DISCUSSION

This study will explore the application of Al in the family
intervention of patients with dementia and further analyse
the current situation and effect of Al application, which is
conducive to providing better long-term care services for the
home intervention of patients with dementia. The results
of this study can analyse and show the impact of Al on the
nursing of patients with dementia at home and provide an
essential basis for the application of Al in the nursing of
patients with dementia in the future.

Acknowledgements The authors would like to thank the postgraduate student
under the direction of Al Dezheng Yang, from the University of Liverpool, UK, and
Zeyuan Hong, from the Harbin Institute of Technology, China, for assistance in
developing the search strategy for Al.

Contributors JQ and YL proposed the idea and designed the entire study. JQ
and CW constructed the retrieval strategy and carried out the retrieval. LY and CN
reviewed the methodology section. JQ wrote the first draft of the protocol, and YL,
LY and CN reviewed and revised the first draft.

Funding This study was supported by the Department of Science & Technology
of Liaoning province (2019JH8/10300013). The views expressed in this study are
those of the authors and are not affected by funding agencies.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement No data are available.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Jinghan Qi http://orcid.org/0000-0002-2784-0187

REFERENCES

1 World Health Organization (WHO). Dementia. Available: https://www.
who.int/news-room/fact-sheets/detail/dementia [Accessed 20 Jul
2022].

2 World Health Organization. Towards a dementia plan: a WHO guide;
2018.

3 Schulz R, Patterson TL. Caregiving in geriatric psychiatry. Am J
Geriatr Psychiatry 2004;12:234-7.

4

20

21

22

23

24

25

26

27

28

29

30

31

32
33

Zhang M, Chang Y-P, Liu YJ, et al. Burden and strain among familial
caregivers of patients with dementia in China. Issues Ment Health
Nurs 2018;39:427-32.

Wang Y, Liang J, Jia R. Alzheimer disease in China(2015-2050)
estimated using the 1% population sampling survey in 2015. Chinese
Journal of Alzheimer’s Disease and Related Disorders 2019.

JiaL, DuY, Chu L, et al. Prevalence, risk factors, and management
of dementia and mild cognitive impairment in adults aged 60 years
or older in China: a cross-sectional study. Lancet Public Health
2020;5:e661-71.

Shen Q, Tong L, Lu Y. Nursing skill training of caregivers of senile
dementia patients at home. J Clin Med Practice 2020;24:48-51.

Lee M, Ryoo JH, Campbell C, et al. Exploring the challenges of
medical/nursing tasks in home care experienced by caregivers

of older adults with dementia: an integrative review. J Clin Nurs
2019;28:4177-89.

Kuo T-C, Zhao Y, Weir S, et al. Implications of comorbidity on costs
for patients with Alzheimer disease. Med Care 2008;46:839-46.

Gu Y, Rong L, Yu X. A visualised analysis of research articles on
senile dementia nursing in China and foreign countries in 2012-2017.
Journal of Chongqing Medlcal University 2019.

Russell S, Bohannon J. Artificial intelligence. fears of an Al pioneer.
Science 2015;349:252.

Ramesh AN, Kambhampati C, Monson JRT, et al. Artificial
intelligence in medicine. Ann R Coll Surg Engl 2004;86:334-8.
Hamet P, Tremblay J. Artificial intelligence in medicine. Metabolism
2017;69S:S36-40.

Harmon P, King D. Expert systems: artificial intelligence in business.
John Wiley & Sons, Inc, 1985.

Krittanawong C, Zhang H, Wang Z, et al. Artificial Intelligence

in Precision Cardiovascular Medicine. J Am Coll Cardiol
2017;69:2657-64.

Moyle W, Arnautovska U, Ownsworth T, et al. Potential of
telepresence robots to enhance social connectedness in older adults
with dementia: an integrative review of feasibility. Int Psychogeriatr
2017;29:1951-64.

Koénig A, Francis LE, Joshi J, et al. Qualitative study of

affective identities in dementia patients for the design of

cognitive assistive technologies. J Rehabil Assist Technol Eng
2017;4:2055668316685038.

Arthanat S, Begum M, Gu T, et al. Caregiver perspectives on a smart
home-based socially assistive robot for individuals with Alzheimer's
disease and related dementia. Disabil Rehabil Assist Technol
2020;15:789-98.

Tamura T, Yonemitsu S, Itoh A, et al. Is an entertainment robot useful
in the care of elderly people with severe dementia? J Gerontol A Biol
Sci Med Sci 2004;59:83-5.

Moyle W, Jones C, Sung B. Telepresence robots: encouraging
interactive communication between family carers and people with
dementia. Australas J Ageing 2020;39:e127-33.

Xie B, Tao C, Li J, et al. Artificial intelligence for caregivers of persons
with Alzheimer's disease and related dementias: systematic literature
review. JMIR Med Inform 2020;8:e18189.

Venkatesh V, Morris MG, Davis GB. User acceptance of information
technology: toward a unified view. Mis Q 2003;27:425-78.

Pal D, Funilkul S, Charoenkitkarn N, et al. Internet-of-things and
smart homes for elderly healthcare: an end user perspective. IEEE
Access 2018;6:10483-96.

Williams MD, Rana NP, Dwivedi YK. The unified theory of acceptance
and use of technology (UTAUT): a literature review. J Enterp Inf
Manag 2015;28:443-88.

Peters M, Godfrey C, Mclnerney P. Methodology for JBI scoping
reviews, 2015: 1-24.

Peters MDJ, Godfrey CM, Khalil H, et al. Guidance for conducting
systematic scoping reviews. Int J Evid Based Healthc 2015;13:141-6.
Aromataris E, Munn Z. JBI manual for evidence synthesis; 2020.
https://synthesismanual.jbi.global [Accessed 2021].

Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping
reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med
2018;169:467-73.

Sterne JAC, Savovi¢ J, Page MJ, et al. ROB 2: a revised tool for
assessing risk of bias in randomised trials. BMJ 2019;366:14898.
Joanna Briggs Institute. JBI’s critical appraisal tools assist in
assessing the trustworthiness, relevance and results of published
papers, 2022. Available: https://jbi.global/critical-appraisal-tools
Centre of Reviews and Dissemination. Systematic Reviews: CRD’s
guidance for undertaking reviews in health care. CRD: York, 2009.
Nadvornik P. Artificial intelligence. Act Nerv Super 1967;9:249-56.
Hunt E. Computer simulation: artificial intelligence studies and their
relevance to psychology. Annu Rev Psychol 1968;19:135-68.

Qi J, et al. BMJ Open 2022;12:€062604. doi:10.1136/bmjopen-2022-062604


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-2784-0187
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
http://dx.doi.org/10.1097/00019442-200405000-00001
http://dx.doi.org/10.1097/00019442-200405000-00001
http://dx.doi.org/10.1080/01612840.2017.1418034
http://dx.doi.org/10.1080/01612840.2017.1418034
http://dx.doi.org/10.1016/S2468-2667(20)30185-7
http://dx.doi.org/10.7619/jcmp.202017012
http://dx.doi.org/10.1111/jocn.15007
http://dx.doi.org/10.1097/MLR.0b013e318178940b
http://dx.doi.org/10.1126/science.349.6245.252
http://dx.doi.org/10.1308/147870804290
http://dx.doi.org/10.1016/j.metabol.2017.01.011
http://dx.doi.org/10.1016/j.jacc.2017.03.571
http://dx.doi.org/10.1017/S1041610217001776
http://dx.doi.org/10.1177/2055668316685038
http://dx.doi.org/10.1080/17483107.2020.1753831
http://dx.doi.org/10.1093/gerona/59.1.m83
http://dx.doi.org/10.1093/gerona/59.1.m83
http://dx.doi.org/10.1111/ajag.12713
http://dx.doi.org/10.2196/18189
http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.1109/ACCESS.2018.2808472
http://dx.doi.org/10.1109/ACCESS.2018.2808472
http://dx.doi.org/10.1108/JEIM-09-2014-0088
http://dx.doi.org/10.1108/JEIM-09-2014-0088
http://dx.doi.org/10.1097/XEB.0000000000000050
https://synthesismanual.jbi.global
http://dx.doi.org/10.7326/M18-0850
http://dx.doi.org/10.1136/bmj.l4898
https://jbi.global/critical-appraisal-tools
http://www.ncbi.nlm.nih.gov/pubmed/4861644
http://dx.doi.org/10.1146/annurev.ps.19.020168.001031

	Artificial intelligence (AI) for home support interventions in dementia: a scoping review protocol
	Abstract
	Introduction﻿﻿
	What does this paper contribute to the broader global clinical community?

	Methods and analysis
	Registration and protocol
	Theoretical framework
	Protocol design
	Stage 1: Identifying the research questions
	Stage 2: Identifying relevant studies
	Stage 3: Study selection
	Stage 4: Pilot searching, screening and extraction of data
	Stage 5: Charting the data
	Critical appraisal of sources of evidence
	Stage 6: Synthesising and reporting of results
	Patient and public involvement
	Ethics and dissemination

	Discussion
	References


