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	[bookmark: _Toc25961]Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	P1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	P6

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	P3-P5

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	P6

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	P7

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	P6-P7

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Supplementary Material 1

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	P8

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	P8

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	P8

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Supplementary Material 4

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	P8

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	P9-P10

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	[bookmark: OLE_LINK55]Supplementary Material 4

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	not applicable

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Supplementary material 9

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	[bookmark: OLE_LINK56]P9-P10

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	not applicable

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	not applicable

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	not applicable

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	P9-P10

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	P12

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	P12

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	[bookmark: OLE_LINK57]P10-P12

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	P11-P12

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	P16

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	P13-P15

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	not applicable

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	not applicable

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	not applicable

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	P12

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	P11-P12

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	P26-P27

	
	23b
	Discuss any limitations of the evidence included in the review.
	P30-P31

	
	23c
	Discuss any limitations of the review processes used.
	P30-P31

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	P31

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	P2

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	P2

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	P2

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	P31-P32

	Competing interests
	26
	Declare any competing interests of review authors.
	P32

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	P31


From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
For more information, visit: http://www.prisma-statement.org/ 

Supplementary material 1: Search strategy: PubMed as an example
	Pubmed search results:352

	Construct
	Terms used

	Population/Disease
	("Cognitive Dysfunction"[MeSH Terms] OR ("dysfunction cognitive"[Text Word] OR "dysfunctions cognitive"[Text Word] OR "cognitive impairments"[Text Word] OR "cognitive impairment"[Text Word] OR "impairment cognitive"[Text Word] OR "impairments cognitive"[Text Word] OR "cognitive disorder"[Text Word] OR "cognitive disorders"[Text Word] OR "disorder cognitive"[Text Word] OR "disorders cognitive"[Text Word] OR "mild cognitive impairment"[Text Word] OR "cognitive impairment mild"[Text Word] OR "cognitive impairments mild"[Text Word] OR "impairment mild cognitive"[Text Word] OR "impairments mild cognitive"[Text Word] OR "mild cognitive impairments"[Text Word] OR "cognitive decline"[Text Word] OR "cognitive declines"[Text Word] OR "decline cognitive"[Text Word] OR "declines cognitive"[Text Word]) OR ("Dementia"[MeSH Terms] OR ("Dementias"[Text Word] OR "Amentia"[Text Word] OR "Amentias"[Text Word] OR (("Senile"[Text Word] OR "seniles"[Text Word] OR "senility"[Text Word])

	AND
	

	Electronic health interventions related interventions
	"Telemedicine"[MeSH Terms] OR "tele referral"[Text Word] OR "Tele-Referrals"[Text Word] OR "virtual medicine"[Text Word] OR "medicine virtual"[Text Word] OR "tele intensive care"[Text Word] OR "tele intensive care"[Text Word] OR "Tele-ICU"[Text Word] OR "Tele-ICU"[Text Word] OR "mobile health"[Text Word] OR "health mobile"[Text Word] OR "mHealth"[Text Word] OR "Telehealth"[Text Word] OR "eHealth"[Text Word] OR "Exergaming"[MeSH Terms] "Exergamings"[Text Word] OR "Active-Video Gaming"[Text Word] OR "Active Video Gaming"[Text Word] OR "Active-Video Gamings"[Text Word] OR "Gaming, Active-Video"[Text Word] OR "Gamings, Active-Video"[Text Word] OR "Virtual Reality Exercise"[Text Word] OR "Exercise, Virtual Reality"[Text Word] OR "Exercises, Virtual Reality"[Text Word] OR "Virtual Reality Exercises"[Text Word] OR "Exergames"[Text Word] OR "Exergame"[Text Word] OR "Artificial Intelligence"[MeSH Terms] OR "intelligence artificial"[Text Word] OR "computational intelligence"[Text Word] OR "intelligence computational"[Text Word] OR "machine intelligence"[Text Word] OR "intelligence machine"[Text Word] OR "computer reasoning"[Text Word] OR "reasoning computer"[Text Word] OR "Artificial Intelligence"[Text Word] OR "Computer Vision Systems"[Text Word] OR "Computer Vision System"[Text Word] OR "Systm, Computer Vision"[Text Word] OR "Systems, Computer Vision"[Text Word] OR "Vision System, Computer"[Text Word] OR "Vision Systems, Computer"[Text Word] OR "Knowledge Acquisition"[Text Word] OR "Acquisition, Knowledge"[Text Word] OR "Knowledge Representation"[Text Word] OR "Knowledge Representations"[Text Word] OR "Representation, Knowledge"[Text Word]

	AND
	

	Publication type
	"Review"[MeSH Terms] OR "Review, Multicase"[Text Word] OR "Review, Academic"[Text Word] OR "Review of Reported Cases"[Text Word] OR "Review Literature"[Text Word]




[bookmark: _Toc20410]Supplementary material 2:Critical appraisal tool: Meta–QAT and AMSTAR tool
1. [bookmark: _Toc20863][bookmark: _Toc32683]ASSESSMENT OF RELEVANCY
Does the study address a topic(s) relevant to the issue under investigation? 
SIGNALLING – you may consider the following questions to help you answer the bolded question.
a) Was the justification for the study clearly stated? (For example, does it address a gap in the existing literature?) 
b) Do the results of the study apply to the issue under consideration? 
c) How similar or different is the study population or setting to yours? Is a difference likely to matter for the issue at hand? 
d) Is the research design appropriate for the methodology you are considering? (For example, if you are considering a systematic review, you will be reviewing only certain types of publications.)
Written answer:

Optional: Yes/No/Partly

Overall comments on relevancy?

2. [bookmark: _Toc3738][bookmark: _Toc12195] ASSESSMENT OF RELIABILITY
Reliability refers to the elements required so that one could reproduce the research. The main elements being assessed are the transparency of the research and the reporting quality.  
 
A) Is the study presented clearly?  
SIGNALLING – you may consider the following questions to help you answer the bolded question.  
a) Is the rationale for study clearly stated, and does the study focus on a clearly defined issue?  
b) Is the conduct of the study clearly described and easy to follow? Can you
identify the research design?  
c) Are the findings presented and discussed within the appropriate context?  
d) Can the study be reproduced with the information provided?  

Written answer: 
 
Optional: Yes/No/Partly 
 
B) Are the research methodology and results clearly described?  
SIGNALLING – you may consider the following questions to help you answer the bolded question.  
a) Does the methodology describe the population studied, the intervention given, and the outcomes?  
b) Are all sources of information clearly identified? 
c) Are the statistical and/or analytical methods described? 
d) If applicable, are the results reported in data tables consistent with those described in the results section?  
e) Could the methods be reproduced based on the information provided?  
Written answer:  
 
Optional: Yes/No/Partly 
 
AMSTAR 1: Was an ‘a priori’ design provided?  
The research question and inclusion criteria should be established before the conduct of the review. 
Answer: Yes / No / Partly / Not applicable 
 
AMSTAR 3 (A): Was a comprehensive literature search performed? 
At least two electronic sources should be searched. The report must include years and databases used (e.g. Central, EMBASE, and MEDLINE). Key words and/or MESH terms must be stated and where feasible the search strategy should be provided.  
Answer: Yes / No / Partly / Not applicable 
 
AMSTAR 5: Was a list of studies (included and excluded) provided? 
A list of included and excluded studies should be provided. 
Answer: Yes / No / Partly / Not applicable 
 
AMSTAR 6: Were the characteristics of the included studies provided? 
In an aggregated form such as a table, data from the original studies should be provided on the participants, interventions and outcomes. The ranges of characteristics in all the studies analyzed e.g. age, race, sex, relevant socioeconomic data, disease status, duration, severity, or other diseases should be reported. 
Answer: Yes / No / Partly / Not applicable 
 
AMSTAR 11: Was the conflict of interest stated? 
Potential sources of support should be clearly acknowledged in both the systematic review and the included studies. 
Answer: Yes / No / Partly / Not applicable 
 
Overall comments on reliability? 

3. [bookmark: _Toc32488][bookmark: _Toc819]ASSESSMENT OF VALIDITY
This section refers to the likelihood and magnitude of error or bias in the study  
 
A) Is the study methodology appropriate for the scope of research?  
SIGNALLING – you may consider the following questions to help you answer the bolded question. 
a) Is the research question congruent with the study design?  
b) Does the methodology match the theory or the conceptual model?  
c) Are the statistical/analytic methods appropriate for the design and/or the question?  
Written answer: 
 
Optional: Yes/No/Partly 
 
B) Is the research methodology free from bias?  
SIGNALLING – you may consider the following questions to help you answer the bolded question.  
a) Were there major sources of bias with respect to  
a. Study design? 
b. Study participants inclusion/exclusion? 
c. Data sources? 
d. Analysis? 
e. Selection of studies? 
b) Are the results consistent within the study?  
c) Were the analyses carried out appropriately? 
Written answer: 
 
Optional: Yes/No/Partly 
 
C) Are the authors’ conclusions explicit and transparent? 
SIGNALLING – you may consider the following questions to help you answer the bolded question.  
a) Are the results conclusive?  
b) Are the authors’ conclusions clearly derived from the results (transparent)?  
c) Are potential discrepancies discussed?  
Written answer: 
 
Optional: Yes/No/Partly 
 
D) Can I be confident about the findings?  
SIGNALLING – you may consider the following questions to help you answer the bolded question.  
a) Are there any major methodological flaws that limit the validity of the findings? (these may have been identified in a) or b))  
b) Are the study’s results similar to those of the existing body of literature? If not, are the reasons for the difference clearly explained?  
Written answer:  
 
Optional: Yes/No/Partly 
 
AMSTAR 2: Was there duplicate study selection and data extraction? 
There should be at least two independent data extractors and a consensus procedure for disagreements should be in place
Answer: Yes / No / Partly / Not applicable

AMSTAR 3 (B): Was a comprehensive literature search performed?
All searches should be supplemented by consulting current contents, reviews, textbooks, specialized registers, or experts in the particular field of study, and by reviewing the references in the studies found.
Answer: Yes / No / Partly / Not applicable

AMSTAR 4: Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication type. The authors should state whether or not they excluded any reports (from the systematic review), based on their publication status, language etc.
Answer: Yes / No / Partly / Not applicable

AMSTAR 7: Was the scientific quality of the included studies assessed and documented?
‘A priori’ methods of assessment should be provided (e.g., for effectiveness studies if the author(s) chose to include only randomized, double–blind, placebo controlled studies, or allocation concealment as inclusion criteria); for other types of studies alternative items will be relevant.
Answer: Yes / No / Partly / Not applicable

AMSTAR 8: Was the scientific quality of the included studies used appropriately in formulating conclusions?
The results of the methodological rigor and scientific quality should be considered in the analysis and the conclusions of the review, and explicitly stated in formulating recommendations.
Answer: Yes / No / Partly / Not applicable

AMSTAR 9: Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to assess their homogeneity (i.e. Chi–squared test for homogeneity, I²). If heterogeneity exists a random effects model should be used and/or the clinical appropriateness of combining should be taken into consideration (i.e. is it sensible to combine?).
Answer: Yes / No / Partly / Not applicable

AMSTAR 10: Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot, other available tests) and/or statistical tests (e.g., Egger regression test).
Answer: Yes / No / Partly / Not applicable

Overall comments on validity?

[bookmark: _Toc4473][bookmark: _Toc2090]4. ASSESSMENT OF APPLICABILITY 
How can the results be applied within the scope public health? 
SIGNALLING – you may consider the following questions to help you answer the bolded question.
a) Can the study results be interpreted and analyzed within the context of public health? 
b) Are there other important public health outcomes to be considered that were not included? 
c) Can the results be applied to public health practice, based on the validity of the article and its relevance? 
d) Were the relevant stakeholders considered? 
Written answer:  

Optional: Yes/No/Partly

Overall comments on applicability?

Overall comments on study:



	[bookmark: _Toc15410][bookmark: _Toc9954][image: ][image: ][image: ]Supplementary material 3 :Critical appraisal overview (       High       Medium      Low) 

	Author
	Appraisal
	Description
Funding source and role

	
	Rv
	R
	V
	A
	

	Zhu et al (2023)
	[image: ] 
	[image: ] 
	[image: ] 
	[image: ] 
	Relevant study on attitudes and feasibility of using tablets and mobile apps in interventions for people with dementia (as systematically as possible); No minor concerns about reliability, but not very well considered for risk of study bias; The study has some applicability to electronic interventions for people with dementia; Funding:No external funding. Role:Not applicable. 

	Sohn et al(2023)
	[image: ] 
	[image: ] 
	[image: ] 
	[image: ] 
	[bookmark: OLE_LINK3][bookmark: OLE_LINK1]Partly relevant review to understand the appropriateness or effectiveness of digital technology use in people with mild cognitive impairment and dementia；High reliability and validity.Applicable study in the context of public health; Funding:No external funding. Role:Not applicable. 

	[bookmark: OLE_LINK8]Fardeau et al (2023)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK25]Partly relevant review understand the impact of socially assistive robot use on human flourishing in people with dementia.The reliability and validity are a bit hampered due to missing information on the sources of information and the analyses, and risk of bias. Funding:Preparation of this review was partly supported by a pilot project grant from the Observatoire international sur les impacts sociétaux de l’IA et du numérique (OBVIA). Role:Role not specified.

	[bookmark: OLE_LINK14]Lee-Cheong et al (2023)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	Relevant review of the challenges and risks of applying novel artificial intelligence to patients with dementia and mild cognitive impairment.The methodology section is missing some key elements resulting in low reliability.This study is applicable to public health.Funding: not specified. Role:Not applicable. 

	Conway et al (2023)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK21][bookmark: OLE_LINK26][bookmark: OLE_LINK2]Relevant narrative review Factors influencing the adoption of digital health apps by people with dementia. The non-disclosure of some information may result in a degree of reduced reliability and validity. The study is partly applicable to public health, and there are some concerns about the validity (e.g. major sources of bias). Funding:No external funding. Role:Not applicable. 

	[bookmark: OLE_LINK27]Salehi et al (2022)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	Partly relevant narrative review of the impact, challenges and limitations of wearable technology for people with dementia.Major concerns about reliability and validity. Applicable study in the topic of public health.Funding: not specified. Role:Not applicable. 

	Nkodo et al(2022)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK6][bookmark: OLE_LINK5]Relevant systematic review examined the feasibility of using telemedicine for people with behavioural and psychological symptoms of dementia (BPSD).Major concerns about the reliability, due to missing information on the methods. The study is partly valid. Funding: not specified. Role:Not applicable. 

	Md Fadzil et al (2022)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK4][bookmark: OLE_LINK11]Relevant scope reviewed the outcomes of applying telerehabilitation to patients with mild cognitive impairment or cognitive frailty. The validity are a bit hampered due to missing information on the sources of information and the analyses, and risk of bias. Funding: not specified. Role:Not applicable. Ministry of Higher Education of Malaysia under the Long Term Research Grant Scheme (LRGS/1/2019/UM-UKM/1/4) and Jawatankuasa Etika Penyelidikan, Universiti Kebangsaan Malaysia (UKM/PPI/111/8/JEP-2020-34).Role: Role not specified.

	L¨obe et al (2022)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK7]Relevant scope reviews the abilities and barriers to the use of intelligent assistive technology for people with dementia. The lack of some detailed information in the descriptive part of the methodology leads to reduced reliability.The study is valid to some extent. Funding: not specified. Role:Not applicable. 

	Kruse et al (2022)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK20][bookmark: OLE_LINK9]Partly relevant systematic review of the effectiveness of telemedicine technologies to improve memory in patients with Alzheimer's disease. The review is reliable.The study is reliable, but the validity is hampered by risk of bias regarding study selection and data analysis.The study is partly applicable to public health. Funding: no external funding. Role:Not applicable. 

	[bookmark: OLE_LINK28]Amiri et al(2022)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK10][bookmark: OLE_LINK12]Relevant systematic review of the outcomes and drivers and barriers to implementation of telemedicine for people with Alzheimer's disease and their caregivers.The validity are a bit hampered due to missing information on the sources of information and the analyses, and risk of bias. Applicable study in the context of public health. Funding: no external funding. Role:Not applicable.  


	Yi et al(2021)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK22]Relevant systematic review Understanding the barriers and facilitators of telemedicine for older people with dementia or mild cognitive impairment. Reduced reliability due to lack of partial information sources. The study is applicable to public health. Funding:the National Institute on Aging (NIA)/National Institutes of Health (NIH) (K23 AG059900) (CLN), (R33 DC015062) (CLN), NIA/NIH (R01AG057725) (ESO), and NIDCD Diversity Supplement (R33 DC015062) (CP).Role: Role not specified.

	[bookmark: OLE_LINK29]Sekhon et al(2021)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK13]Partly relevant systematic review of the impact of telemedicine on health outcomes for people with dementia in rural areas. Some of the sources of information are not detailed and the risk of bias is not considered leading to some concerns about the reliability and validity of the article. Funding: no external funding. Role:Not applicable.  

	Scerri et al(2021)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK24][bookmark: OLE_LINK15]Relevant meta-ethnography of formal caregivers' perceptions and experiences of using pet robots in long-term care facilities for people with dementia. Reduced reliability due to lack of partial information sources. the study is applicable to public health. Funding: not specified. Role:Not applicable.  

	Lee et al(2021)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK23][bookmark: OLE_LINK18][bookmark: OLE_LINK16]Relevant systematic review of the effectiveness of existing web- or app-based interventions to promote or support dementia. The non-disclosure of some information may result in a degree of reduced reliability and validity. the study is applicable to public health. Funding: not specified. Role:Not applicable. 

	Koh et al(2021)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK17]Relevant systematic review of barriers and facilitators affecting the use of social robots by older people and people with dementia. The validity are a bit hampered due to missing information on risk of bias. the study is applicable to public health. Funding:Marie Curie Innovative Training Network (ITN) action, H2020-MSCA-ITN-2018, under grant agreement number 813196.Role:Not applicable. 

	Engelsma
et al(2021)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[bookmark: OLE_LINK19]Relevant systematic review analyses mHealth usability barriers for older people with Alzheimer's disease and related dementias, and makes design recommendations.The validity is slightly reduced by the lack of quality assessment of the included literature. Funding: not specified. Role:Not applicable. 

	Elbaz et al(2021)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	Partly relevant systematic review of the accessibility and feasibility of telemedicine in patients with dementia. Low reliability due to missing information. The study is applicable to public health, and there are some concerns about the validity (e.g. major sources of bias). Funding: not specified. Role:Not applicable. 

	Dowson et al(2021)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	Relevant systematic review analyses the accessibility and feasibility of implementing a line-singing group intervention for people with dementia. The methodological section is too cursorily described resulting in a low level of feasibility. Lack of reporting on quality aspects of the literature in terms of validity. Funding: Alzheimer's Society (grant number 400). Role:Not applicable. 

	Brown et al(2020)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	Relevant systematic review Facilitators and barriers to mobile health apps for people with dementia. The validity are a bit hampered due to missing information on the sources of information and the analyses, and risk of bias. Funding: not specified. Role:Not applicable.  

	[bookmark: OLE_LINK30]Hung et al(2019)
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	Relevant scope reviews the benefits and barriers of providing social robots for people with dementia. Reduced reliability due to lack of some detailed information. The study is applicable to public health. Funding: not specified. Role:Not applicable. Funding:Woodward Foundation. Role:Not applicable.  


Rv = relevance, R = reliability, V = validity, A = applicability.



[bookmark: _Toc21954]Supplementary material 4: Details of included studies
	Article No.
	Author and year of publication
	Country
	Types of diseases under review
	Types of interventions studied in the review
	Number of included studies
	Types of studies included
	Main endings or conclusions
	Data Resources

	1
	Zhu et al  (2023)
	China
	Dementia patients
	Digital technology was used in the study, with digital technology limited to the application and hardware components limited to the tablet;
	9
	Qualitative Research
	Four themes were synthesized: (1) change from the perspective of caregivers; (2) growth of nonsingle aspects; (3) emotional feeling of belonging; and (4) feasibility of using digital technology. Tablet- and mobile application-based interventions can enhance both online and offline social connections and provide multiple types of social support among people with dementia. People with dementia have positive attitudes towards tablets and mobile applications. Overall, it is feasible for people with dementia to use technology.
	The PubMed, Web of Science, Cochrane Library, Embase, CINAHL, CNKI, WanFang, and VIP electronic databases were systematically searched from
inception to March 2021.

	2
	Sohn et al
(2023)
	Korea
	The study population included people with dementia or cognitive impairment and their caregivers, such as family members and healthcare professionals.
	This includes various types of digital health research such as virtual reality, augmented reality, artificial intelligence, robotics, chatbots, virtual agents, assistive technology, and cognitive training.
	135
	Unlike systematic evaluations that focus primarily on randomized controlled trials, the scope evaluation approach covers multiple study designs and evaluates the field broadly. Therefore, our criteria are not limited to study designs.
	This study revealed that appropriate technology options and considerations may differ depending on the characteristics of users. It also emphasises the role of humans in designing and managing technology to apply digital healthcare technology more effectively
	According to the Preferred Reporting Items for Systematic reviews and Meta-Analysis extension for Scoping Reviews guidelines, a literature search was conducted in August 2021 using Medline (Ovid), EMBASE, and Cochrane library.

	3
	Fardeau et al (2023)
	Canada
	Patients with dementia, Alzheimer's disease
	Social assistance robots, including: robot pets, companions, service robots
	28
	The final sample included systematic literature reviews (8), qualitative studies (5), qualitative designs of cluster randomized controlled trials (4), pilot studies (4), observational studies (3), experimental protocols/studies (2), scoping reviews (1), and mixed methods (1).
	We submit that participatory methods to evaluate the impact of socially assistive robots
on human flourishing could open research to other values at stake, particularly those prioritized by people with dementia which we have less evidence about. Such participatory approaches to human flourishing are congruent with empowerment
theory.
	We conducted our search between March and July 2021 on the following databases: Ovid MEDLINE, PubMed and
PsycINFO.

	4
	Conway et al (2023)
	Ireland
	Formal or informal caregivers of people with dementia and dementia
	Exposure to a digital health application
	9
	Any
	From the synthesis of included studies, four analytic themes were identified; Theme 1: Personal and contextual factors; Theme 2: Perceived value and benefit; Theme 3: Design and content of app; and Theme 4: Digital Literacy and
Confidence. People are diverse and so are their reasons for the adoption of apps.
	CINHAL、Web of Science 、PsycInfo (Ovid) 、ProQuest Health and Medical、IEEE Xplore 、Scopus

	5
	Salehi et al (2022)
	India
	Patients with Alzheimer's disease
	The primary aim comes in various technological
solutions in healthcare, such as devices, applica-
tions, algorithms, and methods
	10
	Any
	Wearable computing is changing the face of digital health in a variety of ways. First and foremost, these wearables are facilitating a shift away from the traditional IT-centralized systems for storage, processing, creation, and management of health-related data into a completely new model era, which is distributed data sharing with patients and the caretaker or the doctor. Second, the integration of wearables and IoT and the data they generate is leading us to use some of the powerful AI techniques for better treatments and automated diagnosis.
	Google Scholar 、IEEE 、Science Direct

	6
	Nkodo et al(2022)
	France
	ssessment of patients diagnosed with dementia and BPSD and/or assessment of a family caregiver
	Telemedicine 、information and
communication technology 、video conferences
	22
	The publications covered descriptive studies, prospective cohort studies, and cross-over studies. Fourteen of the 22 studies were RCTs
	TM was found to 1) be acceptable and feasible for both patients and caregivers, 2) decrease the frequency and intensity of BPSD, and 3) improve the caregiver’s perceived wellbeing and mental health. Videoconferencing was effective for patient-centered interventions in nursing homes. Telephone-based interventions were more relevant when they were targeted at caregivers.
	We searched the PUBMED, EMBASE and CINAHL for articles published between January 1st, 2000, and December 31st, 2020, on the applicability of TM support for people with BPSD and their caregivers.

	7
	MD Fadzil et al (2022)
	Malaysia
	mild cognitive impairment (MCI) or cognitive
frailty (CF)
	telemedicine, telehealth or mobile health (mHealth)
	6
	Two articles were randomized controlled trials, one was a pilot study and three were qualitative studies.
	The outcome suggests that telerehabilitation may improve the quality of life among participants as well as it can be a useful and supportive digital platform for health care.
	Five databases were queried in this review: PubMed (MEDLINE), Embase (Science
Direct), IEEE Xplore and Scopus.

	8
	L¨obe et al (2022)
	Germany
	dementia or Alzheimer‘s 
disease or mild cognitive impairment(MCI)
	intelligent assistive technology (IAT)
	28
	Qualitative and quantitative research
	Most of the studies suggest that IAT can empower people with mild/moderate dementia by enhancing their capacity to live more independently with privacy for a longer period of time.
	he four databases used for this review 
were Pubmed, Cochrane Library, Web of Science, and Science Direct. The literature search was limited to English- and German-language peer-reviewed articles published between 2006 and February 28, 2021, the date on which the search was conducted.

	9
	Lee-Cheong et al (2023)
	Canada
	dementia and mild cognitive impairment(MCI)
	new assistive technologies 
(ATs)
	44
	Qualitative and quantitative research
	Legal issues in the form of workplace safety laws, data privacy laws and regulations, and health care ethics are major barriers to implementation that need to be resolved. The hope is that artificial intelligence (AI) systems may be able to advance what they are able to perceive and help uncover new knowledge and management options for dementia and MCI.
	Pubmed

	10
	Kruse et al (2022)
	USA
	Alzheimer’s Patients
	mHealth, VR, and serious games
	22
	RCT, quasi-experimental, pre-post, observational, and mixed methods
	mHealth and VR offer interventions with positive effectiveness for memory care for AD. The long-term effect of this improvement is unclear. Additional research is needed in this area to establish clinical practice guidelines.
	We searched in four well-known databases: PubMed (MEDLINE), Complete Index of Nursing and Allied Health Literature (CINAHL), Web of Science, and Embase’s ScienceDirect. We conducted the search on 3 August 2022. We also performed a journal-specific search of Healthcare. MEDLINE was excluded from all but PubMed.

	11
	Amiri et al(2022)
	Iran
	Alzheimer’s disease and their caregivers and care providers.
	telemedicine
	60
	Quantitative research, qualitative research and mixed research
	According to the results, telemedicine systems could be implemented for various reasons. Developing a clear framework of the drivers and barriers before the implementation of these systems could improve decision-making prior to the design and implementation of telemedicine systems.
	A literature search was performed in databases such as Scopus, PubMed, and Web of Science for the relevant articles published in English until November 2021.

	12
	Yi et al(2021)
	USA
	older adults with Alzheimer’s disease and related dementias 
(ADRD) or MCI
	a videobased synchronous telemedicine visit delivered at home or outside the home
	17
	All study desgns were considered as long as the manuscript included original data.
	Successful delivery of telemedicine incorporates support staff and care partners to navigate technologies. Adapting technologies for sensory needs is critical to the advancement of accessible dementia care through telemedicine.
	The study team queried PubMed via PubMed.gov, Embase via Embase.com, the Cochrane Library via Wiley, PsycINFO and CINAHL via EBSCOhost, and Scopus via Elsevier, and ClinicalTrials.gov on May 1, 2020 for studies in English published from January 2010 to May 2020.

	13
	Sekhon et al(2021)
	Canada
	Dementia
	Telemedicine OR Remote consultation
	12
	Case-control studies and cohort studies
	The testing conditions and the accessibility of telemedicine yield inconclusive results as to whether telemedicine can improve the management of dementia in geriatric individuals.
	The identified keywords were essential in completing the literature search, utilizing different scientific literature databases, including Ovid Medline, Web of Science, and the ACM Digital Libraries.

	14
	Scerri et al(2021)
	Malta
	dementia
	pet robot
	8
	Qualitative studies or mixed methods with clearly reported qualitative data
	This meta-ethnography contributes to the understanding of current potential benefits and limitations of pet robots for persons living with dementia residing in long-term settings. It also identifies several factors, as perceived by caregivers, that may influence their acceptability, adoption, and routine use in practice.
	Eight articles, published between 2013–2018, were identified following a systematic search of four databases (Scopus, ProQuest Central, EBSCO, and 
Google Scholar) between June 2019–February 2020.

	15
	Lee et al(2021)
	UK
	adults aged 18 years or
older, with a confirmed diagnosis of dementia
	a web- or app-based intervention aimed at improving self management or independence for people
living with dementia.
	11
	Included RCTs or quasi-experimental, observational,
qualitative, or mixed methods studies.
	Web-based and app-based interventions for dementia can be delivered through a range of means and can target different aspects of self-management. The small number of studies included in this review report positive outcomes that seem to support the use of these interventions for people living with dementia. However, there is a clear need for more high-quality research into this type of intervention delivery and for studies that use a much larger number of participants across the dementia
spectrum.
	A systematic search was conducted across five electronic databases in February 2020: Cochrane (Central Register of Controlled Trials), Web of Science, PubMed, Scopus, and ProQuest (Science Database, Technology Collection, PsycArticles, and Social Science Database).

	16
	Koh et al(2021)
	Ireland
	older adults and people with dementia
	social robots 
	53
	Qualitative research, quantitative research and mixed research
	This review has identified and synthesised the breadth of evidence on the barriers and facilitators to the implementation of social robots for older adults and people with dementia. Future research should pay more attention to investigating the contextual factors, using an implementation framework, to identify barriers and facilitators to guide the implementation of social robots.
	A total of seven electronic databases were searched in May 2020, and updated in November 2020: MEDLINE via Ovid, EMBASE, PsycINFO via Ovid, Scopus, Web of Science, Compendex and PubMed.

	17
	Engelsma et al(2021)
	Amsterdam
	mild cognitive impairment or mild to moderate dementia
	mobile health (mHealth) apps
	15
	Qualitative research, quantitative research and mixed research
	The identified usability barriers were classified in five categories: cognition, perception, physical  ability, frame of mind, and speech- and language. In addition, the design suggestions were categorized as evidence- or expert-based. Evidence-based design suggestions include showing limited information, repeating instructions multiple times and breaking instructions into simple steps given one at a time. This research provides a first step for further collaboration between ADRD experts and designers to support the development of effective mHealth apps with high use friendliness.
	PubMed, Medline, EMBASE, PsycINFO, 
and Web of Science were searched. Clinical and grey literature on ADRD diminishments was explored to identify potential barriers to using mHealth.

	18
	Elbaz et al(2021)
	Canada
	Dementia
	Telemedicine
	7
	Qualitative research, quantitative research and mixed research
	The identified usability barriers were classified in five categories: cognition, perception, physical ability, frame of mind, and speech- and language. In addition, the design suggestions were categorized as evidence or expert based. Evidence-based design suggestions include showing limited information, repeating instructions multiple times and breaking instructions into simple steps given one at a time. This research provides a first step for further collaboration between ADRD experts and designers to support the development of effective mHealth apps with high user-friendliness.
	This systematic review only included research articles from 2020 to October 2021. Relevant keywords and Medical Subject Headings (MeSH) were identified and searched through 3 databases: PubMed, Scopus, and Web of Science Core Collection.

	19
	Dowson et al(2021)
	UK
	dementia
	Online singing groups
	1
	Qualitative research, quantitative research and mixed research
	Scoping of evidence from discrete fields of enquiry and different disciplinary traditions can inform the delivery of online singing in dementia. This literature also yields useful insights into the role of the carer and how best to support participants to use technology. Barriers and facilitators to online singing were found to relate both to the technology and to the individual participant.
	ystematic literature searches were conducted in EMBASE,Medline, CINAHL, PsycINFO and Web of Science in August 2020.

	20
	Brown et al(2020)
	UK
	contain participants who were diagnosed with some form of dementia
	a software application of any kind, that could be used on contemporary mobile devices, and had a health, care or wellbeing 
focus.
	9
	Qualitative research and hybrid research
	When implementing health applications with persons with dementia six themes came to light. How well an application or mobile device was designed and the quality of information on it, seemed to influence use. Digital knowledge and skills were also needed to engage with the technology. One’s personal lifestyle and agency were other relevant factors affecting implementation, along with the health of an individual with 
dementia
	The search was conducted in July 2018, and 
updated in April 2019, using five online bibliographical databases; CINAHL, Cochrane Library, MEDLINE, PsycINFO and PubMed.

	21
	Hung et al(2019)
	Canada
	Alzheimer disease and dementia
	social robots
	29
	without explain
	A total of 29 papers were included in the review. Content analysis identified 3 key benefits of and 3 barriers to the use of PARO. Main benefits include: reducing negative emotion and behavioral symptoms, improving social engagement, and promoting positive mood and quality of care experience. Key barriers are: cost and workload, infection concerns, and stigma and ethical issues. This review reveals 3 research gaps: (a) the users’ needs and experiences remain unexplored, (b) few studies investigate the process of how to use the robot effectively to meet clinical needs, and (c) theory should be used to guide implementation.
	MEDLINE, AgeLine,PsycINFO, and Cumulative Index to Nursing and Allied Health Literature (CINAHL)，looked at literature written in English from year the 2000 through September 2018.
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	1 Performance Expectancy

	Construct
	Definition
	Item

	1.1 Percieved Usefulness
	The degree to which a person believes that using a particular system would enhance his or her job performance.
	1.Using the system in my job would enable me to accomplish tasks more quickly.
2.Using the system would improve my job performance.
3.Using the system in my job would increase my productivity.
4.Using the system would enhance my effectiveness on the job.
5.Using the system would make it easier to do my job.
6.I would find the system useful in my job.

	1.2 Extrinsic Motivation
	The perception that users will want to perform an activity because it is perceived to be instrumental in achieving valued outcomes that are distinct from the activity itself, such as improved job performance, pay, or promotions.
	Extrinsic motivation is operationalized using the same items as perceived usefulness from TAM (items 1 through 6 above).

	1.3 Job-fit
	How the capabilities of a system enhance an individual's job performance.
	1.Use of the system will have no effect on the performance of my job (reverse scored).
2.Use of the system can decrease the time needed for my important job responsibilities.
3.Use of the system can significantly increase the quality of output on my job.
4.Use of the system can increase the effectiveness of performing job tasks.
5.Use can increase the quantity of output for the same amount of effort.
6.Considering all tasks, the general extent to which use of the system could assist on the job. (different scale used for this item).

	1.4 Relative Advantage
	The degree to which using an innovation is perceived as being better than using its precursor.
	1.Using the system enables me to accomplish tasks more quickly.
2.Using the system improves the quality of the work I do.
3.Using the system makes it easier to do my job.
4.Using the system enhances my effectiveness on the job.
5.Using the system increases my productivity.

	1.5 Outcome Expectation
	Outcome expectations relate to the consequences of the behavior. Based on empirical evidence, they were separated into performance expectations (job-related) and personal expectations (individual goals).
	If I use the system...
1.I will increase my effectiveness on the job.
2.I will spend less time on routine job tasks.
3.I will increase the quality of output of my job.
4.I will increase the quantity of output for the same amount of effort.
5.My coworkers will perceive me as competent.
6.I will increase my chances of obtaining a promotion.
7.I will increase my chances of getting a raise.

	2  Effort Expectancy

	Construct
	Definition
	Item

	2.1 Perceived Ease of Use
	The degree to which a person believes that using a system would be free of effort.
	1.Learning to operate the system would be easy for me.
2.I would find it easy to get the system to do what I want it to do.
3.My interaction with the system would be clear and understandable.
4.I would find the system to be flexible to interact with.
5.It would be easy for me to become skillful at using the system.
6.I would find the system easy to use.

	2.2 Complexity
	The degree to which a system is perceived as relatively difficult to understand and use.
	1.Using the system takes too much time from my normal duties.
2.Working with the system is so complicated, it is difficult to understand what is going on.
3.Using the system involves too much time doing mechanical operations (e.g., data input).
4.It takes too long to learn how to use the system to make it worth the effort.

	2.3 Ease of Use
	The degree to which using an innovation is perceived as being difficult to use.
	1.My interaction with the system is clear and understandable.
2.I believe that it is easy to get the system to do what I want it to do.
3.Overall, I believe that the system is easy to use.
4.Learning to operate the system is easy for me.

	3 Social Influence

	Construct
	Definition
	Item

	3.1 Subjective Norm
	The person's perception that most people who are important to him think he should or should not perform the behavior in question.
	1.People who influence my behavior think that I should use the system.
2.People who are important to me think that I should use the system.

	3.2 Social Factor
	The individual's internalization of the reference group's subjective culture, and specific interpersonal agreements that the individual has made with others, in specific social situations.
	1. I use the system because of the proportion of coworkers who use
the system.
2.The senior management of this business has been helpful in the use of the system.
3.My supervisor is very supportive of the use of the system for my job.
4.In general, the organization has supported the use of the system.

	3.3 Image
	The degree to which use of an innovation is perceived to enhance one s image or status in one's social system.
	1. People in my organization who use the system have more
prestige than those who do not.
2.People in my organization who use the system have a high profile.
3.Having the system is a status symbol in my organization.

	4 Facilitating Conditions

	Construct
	Definition
	Item

	4.1 Perceived Behavioral Control
	Reflects perceptions of internal and external constraints on behavior and encompasses selfefficacy, resource facilitating conditions, and technology facilitating conditions.
	1.I have control over using the system.
2.I have the resources necessary to use the system.
3.I have the knowledge necessary to use the system.
4. Given the resources, opportunities and knowledge it takes to use the system, it would be easy for me to use the system.
5.The system is not compatible with other systems I use.

	4.2 Facilitating Conditions
	Objective factors in the environment that observers agree make an act easy to do, including the provision of computer support.
	1.Guidance was available to me in the selection of the system.
2.Specialized instruction concerning the system was available to me.
3.A specific person (or group) is available for assistance with system difficulties.

	4.3 Compatibility
	The degree to which an innovation is perceived as being consistent with existing values, needs, and experiences of potential adopters.
	1.Using the system is compatible with all aspects of my work.
2.I think that using the system fits well with the way I like to work.
3.Using the system fits into my work style.
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	1. Goals and planning
	9. Comparison of outcomes

	1.1 Goal setting (behavior)
1.2 Problem solving
1.3 Goal setting (outcome)
[bookmark: OLE_LINK41]1.4 Action planning
1.5 Review behavior goal(s)
1.6 Discrepancy between current behavior and goal
1.7 Review outcome goal(s)
1.8 Behavioral contract
1.9 Commitment
	9.1 Credible source
9.2 Pros and cons
9.3 Comparative imagining of future outcomes

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	2. Feedback and monitoring
	10. Reward and threat

	[bookmark: OLE_LINK52]2.1 Monitoring of behavior by others without feedback
2.2 Feedback on behaviour
2.3 Self-monitoring of behaviour
2.4 Self-monitoring of outcome(s) of behaviour
2.5 Monitoring of outcome(s) of behavior without feedback
2.6 Biofeedback
2.7 Feedback on outcome(s) of behavior
	10.1 Material incentive (behavior)
[bookmark: OLE_LINK43]10.2 Material reward (behavior)
10.3 Non-specific reward
10.4 Social reward
10.5 Social incentive
10.6 Non-specific incentive
10.7 Self-incentive
10.8 Incentive (outcome)
10.9 Self-reward
10.10 Reward (outcome)
10.11 Future punishment

	
	

	
	

	
	

	
	

	
	

	
	

	3. Social support
	

	3.1 Social support (unspecified)
3.2 Social support (practical)
3.3 Social support (emotional)
	

	
	

	
	

	4. Shaping knowledge
	11. Regulation

	[bookmark: OLE_LINK45]4.1 Instruction on how to perform the behavior
4.2 Information about Antecedents
4.3 Re-attribution
4.4 Behavioral experiments
	11.1 Pharmacological support
11.2 Reduce negative emotions
11.3 Conserving mental resources
11.4 Paradoxical instructions

	
	

	
	

	
	

	5. Natural consequences
	12. Antecedents

	5.1 Information about health consequences
5.2 Salience of consequences
5.3 Information about social and environmental consequences
5.4 Monitoring of emotional consequences
5.5 Anticipated regret
5.6 Information about emotional consequences
	12.1 Restructuring the physical environment
[bookmark: OLE_LINK42]12.2 Restructuring the social environment
12.3 Avoidance / reducing exposure to cues for the behavior
12.4 Distraction
[bookmark: OLE_LINK51]12.5 Adding objects to the environment
12.6 Body changes

	
	

	
	

	
	

	
	

	
	

	6. Comparison of behaviour
	13. Identity

	6.1 Demonstration of the behavior
[bookmark: OLE_LINK47]6.2 Social comparison
6.3 Information about others’ approval
	13.1 Identification of self as role model
13.2 Framing / reframing
13.3 Incompatible beliefs
13.4 Valued self-identify
13.5 Identity associated with changed behavior

	
	

	
	

	7. Associations
	

	7.1. Prompts / cues
7.2. Cue signalling reward
7.3. Reduce prompts/cues
7.4. Remove access to the reward
7.5. Remove aversive stimulus
7.6. Satiation
7.7. Exposure
7.8. Associative learning
	

	
	14. Scheduled consequences

	
	14.1 Behavior cost
14.2 Punishment
14.3 Remove reward
14.4 Reward approximation
14.5 Rewarding completion
14.6 Situation-specific reward
14.7 Reward incompatible behavior
14.8 Reward alternative behavior
14.9 Reduce reward frequency
14.10 Remove punishment

	
	

	
	

	
	

	
	

	
	

	8. Repetition and substitution
	

	8.1. Behavioral practice / rehearsal
8.2. Behavior substitution
8.3. Habit formation
8.4. Habit reversal
8.5. Overcorrection
8.6. Generalisation of target behavior
[bookmark: OLE_LINK46]8.7. Graded tasks
	

	
	

	
	

	
	15. Self-belief

	
	15.1. Verbal persuasion about capability
15.2. Mental rehearsal of successful performance
15.3. Focus on past success
15.4. Self-talk

	
	16. Covert learning

	
	16.1. Imaginary punishment
16.2. Imaginary reward
16.3. Vicarious consequences
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	Study 
	Original parts
	Coded by authors
	Mapped to UTAUT

	
	
	Motivators
	Barriers
	Author-1
	Author-2
	Final Consensus

	1.Zhu et al  (2023)
	Providing a safe and trusted environment for people with dementia to use tablets and apps can help them express themselves more openlyIn addition, some remote areas do not yet have full internet coverage, making it difficult to download the required apps without problems. The lack of support from relevant facilities is a direct barrier to the use of tablet apps.
	Provide a reliable and secure physical environment
	
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	
	
	
	Limited internet coverage
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	
	
	
	Lack of relevant facilities to support
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	
	This unconventional activity increased their sense of empowerment and exposure to new things increased their sense of self-efficacy, and these changes led to a sense of pride and satisfaction and increased self-confidence. The online and offline social groups created during use of the app centred on describing the attitudes of people with dementia towards the tablet and the app, including a sense of fun and belonging, helping to reduce social isolation. However, sometimes this emotion can be complex. An app with a memory function can present photos and videos from the past through the tablet, with the emotions changing depending on the person's memory of when the photo or video was taken, thus enhancing the bond between loved ones.
	Enhances self-efficacy, brings confidence and pride
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	
	Bringing a sense of fun and belonging to patients and helping to reduce community isolation
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	
	Helping patients to remember their past and strengthen the bonds between family and friends
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	Using tablets and apps requires learning new things and constantly interacting with others, enabling people with dementia to increase their theoretical knowledge and technical handling skills
	Improving knowledge and skills
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Improve interpersonal communication
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-3Social Influence-3.3 Image
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	Social groups, both online and offline, created during the use of the app are central, and similar experiences of the disease make people with dementia feel less unique, more dependent on others and more connected to others
	Enhancing patients' sense of belonging and social connection
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	Many types of support are still needed for the successful use of tablets and apps among people with dementia, including their portability and ease of use, such as setting up a web-based environment and providing training staff.
	Ease of operation
	
	UTAUT-2Effort Expectancy-2.3 Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use

	
	
	Easy to carry
	
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use

	
	
	Good networking environment and training staff
	
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	
	Increased blood pressure due to exercise based on app prompts also raises safety concerns for caregivers of people with dementia
	
	Elevated blood pressure
	UTAUT-1Performance Expectancy-1.5 Outcome Expectation
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-1Performance Expectancy-1.5 Outcome Expectation

	



























2.Sohn et al
(2023)
	Depending on the characteristics of the participants, the younger the age, the less severe the symptoms, the better the response to the robot, and the higher the accessibility and acceptability of the ICT.
	Difficulties of use due to age
	
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	Most believe it has improved mental health and quality of life, increasing comfort, reducing agitation and anxiety and improving sleep quality; communication and interaction with the robot is thought to increase patients' social skills
	Improve mental health and quality of life
	
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness

	
	
	Social Skills
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	It was highlighted that the high cost may make it difficult for older patients to embrace virtual reality technology.
	
	Higher costs
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	The high level of difficulty may make it difficult for older patients to accept virtual reality technology
	
	Highly difficult to use
	UTAUT-2Effort Expectancy-2.3 Ease of Use
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-2Effort Expectancy-2.2 Complexity

	
	Technical complexity remain the biggest barriers, and teaching caregivers and patients how to use the robot may place an additional burden on them, thus reducing the acceptability of the technology.Short experience time and erratic screen touch lead to reduced acceptance.
	
	Complexity of operation
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-2Effort Expectancy-2.2 Complexity

	
	
	
	Increased burden on caregivers
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation

	
	
	
	Sense of bad experience
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	A study has pointed to potential ethical issues when using apps, with the management of personal information unknowingly collected and analysed in real time being a major concern, with many fearing that technology could collect sensitive information from cognitively impaired and vulnerable individuals.
	
	Disclosure of sensitive information
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	There was no significant improvement in patients with dementia after application use.
	
	Uncertainty of effect
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness

	
	In addition, research uses technologies such as GPS trackers to help individuals with cognitive impairments access the community in a safe manner. The use of electronic calendars facilitates medication and outpatient treatment for people with dementia, and increases the utilisation of effective healthcare services.
	Facilitating patient access to medication and outpatient treatment
	
	UTAUT-1Performance Expectancy-1.3 Job-fit
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.3 Job-fit

	
	
	Safeguarding personal safety
	
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Many patients and caregivers struggle to use digital health technologies. To overcome the education gap and improve the usability of technology, user-centred design may be required to reflect the needs and capabilities of users through the design process.
	Personalised design
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	
	
	Training for nursing staff
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2 Social Factor

	
	The possibility of side effects such as anxiety, nausea and dizziness raises the need to establish the safety of the technique.
	
	Anxiety, dizziness, nausea
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation

	





3.Fardeau et al (2023)
	Socially assistive robots can improve mood, social engagement and communication, while reducing agitation, medical use and negative emotions.
	Improving negative emotions
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Increase social interaction
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	
	Reduced access to health care
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	A related issue is that carrying a robot that looks like a stuffed animal can give residents a sense of infantilisation. This infantilisation runs counter to the concept of personal growth and development. In addition, other people's perceptions of technology can influence its use by people with dementia.
	
	Carrying a robot that wants to be a toy can give residents a sense of infantilisation.
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-3Social Influence -3.1Subjective Norm
	UTAUT-3Social Influence -3.1Subjective Norm

	
	
	
	Other people's perceptions of technology
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-3Social Influence -3.1Subjective Norm
	UTAUT-3Social Influence-3.1 Subjective Norm

	
	Consider technology to be easy to use
	Consider technology to be easy to use
	
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use

	
	The extent to which external organisations support the use of technology.
	External Support
	
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-3Social Influence -3.2 Social Factor
	UTAUT-3Social Influence -3.2 Social Factor

	
	High costs can discourage patient willingness to use and concerns about leakage of personal information.
	
	Patients find the cost too high and are reluctant to use
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Risk of information leakage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Other relevant issues include the importance of considering user acceptance of the robot, facilitation conditions (organisational and technical support for users), technology anxiety (concerns about use), performance expectations (perceived benefits of use), social impact (positive perceptions of technology by others) and perceived costs
	organisational and technical support for users
	
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-3Social Influence -3.2 Social Factor
	UTAUT-3Social Influence -3.2 Social Factor

	
	
	Concerns and anxieties about the use of technology
	
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	Benefit perception
	
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-1Performance Expectancy-1.3Job-fit
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness

	
	
	Positive influence of others
	
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-3Social Influence -3.1Subjective Norm
	UTAUT-3Social Influence-3.2 Social Factor

	
	
	positive perceptions of technology by others
	
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-3Social Influence -3.1Subjective Norm
	UTAUT-3Social Influence -3.1Subjective Norm

	





























4.Lee-Cheong et al (2023)
	Many assistive AI focus on helping patients improve their independence, safety, social participation, emotional/self-esteem and overall quality of life.
	Increasing independence
	
	UTAUT1Performance Expectancy-1.5 Outcome Expectation
	UTAUT-1Performance Expectancy-1.4 Relative Advantage
	UTAUT1Performance Expectancy-1.5 Outcome Expectation

	
	
	Providing security
	
	UTAUT1Performance Expectancy-1.5 Outcome Expectation
	UTAUT-1Performance Expectancy-1.4 Relative Advantage
	UTAUT-1Performance Expectancy-1.4 Relative Advantage

	
	
	Increased social opportunities
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	
	Improving the quality of life
	
	UTAUT1Performance Expectancy-1.5 Outcome Expectation
	UTAUT-1Performance Expectancy-1.4 Relative Advantage
	UTAUT1Performance Expectancy-1.5 Outcome Expectation

	
	
	Improving self-efficacy
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.4 Relative Advantage
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	The cost of human healthcare providers is currently a significant barrier to accessing care for many patients, which can lead to an inadequate amount of care for patients and higher levels of stress/burnout for non-professional caregivers.
	
	The cost of human healthcare providers is currently a significant barrier to technology access for many patients
	UTAUT-3Social Influence -3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence -3.2 Social Factor

	
	
	
	Caregiver burnout
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2 Social Factor

	
	A difficult but common ethical situation arises when patients with cognitive impairment are identified/challenged as lacking decision-making capacity and given effective informed consent. As many of the proposed new technologies aim to collect and store large amounts of health data, some of them already recognise issues of data ownership, data protection/privacy, liability and consumer protection, all of which can be barriers to implementation.
	
	Moral Ethics
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-3Social Influence-3.1 Subjective Norm

	
	
	
	Data and information security
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	
	Lack of laws and regulations
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2 Social Factor

	
	
	
	Informed consent
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-3Social Influence-3.1 Subjective Norm

	
	New artificial intelligence must be developed in a way that is easily accessible to as many people as possible. These technologies should be easy to use, inexpensive to own/operate, and adapted to the cultural relevance of different populations.
	Developing artificial intelligence in an easy-to-use way
	
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use

	
	
	Adapting to the cultural relevance of different populations
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	
	Low prices
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Many older patients, particularly those with dementia, are currently unfamiliar with certain technologies such as smartphones/tablets and apps and may be learning on devices that may cause anxiety and frustration during the learning process
	
	Technology anxiety
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use

	
	Devices can run out of battery, fail, need updating or be damaged by soiling/wear and tear. Patients living in rural/remote areas of the world may have difficulties with internet connectivity, making it difficult for them to connect to cloud servers and access certain online features. Even in urban institutions, signal strength may be an issue.
	
	Signal coverage restrictions
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	
	
	
	Battery depletion and machine failure
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	
	Of course, one of the main symptoms of dementia and MCI is memory problems, which means that patients are likely to misplace or forget to use their new equipment.
	
	Forgetting to use the equipment or misplacing it
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	












5.Conway et al (2023)
	Depending on their health status, challenges such as physical dexterity, visual impairment, cognitive decline and mood changes can all affect user engagement.The ability to manipulate digital technology has an impact on the adoption of applications.Support from carers can help overcome some of the barriers to using apps for people with dementia.
	
	Decreased physical dexterity in the elderly
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Visual, hearing impairment
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Decreased cognitive ability
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Low e-Technical Literacy
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	Caregiver support
	
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	Engagement with apps is influenced by their belief that apps add value to their daily lives and are perceived as useful.The importance of a meaningful and enjoyable experience for the individual seems to be the key to successful user engagement.
	Benefit perception
	
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness

	
	
	An enjoyable experience
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	Some studies have found that personalised or personalised materials for people with dementia increase their interest in the app and therefore their engagement.
	Personalised measures
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	The design of the application and its ease of use is another feature that influences adoption.
	Easy to use design interface
	
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use

	
	
	Good design
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	Lack of digital literacy and confidence in using technology among caregivers was also cited as a barrier to using the app.
	Nursing staff digital literacy
	
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-3Social Influence -3.1Subjective Norm
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	Other studies have reported the benefits of increased communication and interaction between people with dementia and their caregivers, family or friends.
	Enhance social connection and communication
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-3Social Influence-3.3 Image
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	












6.Salehi et al (2022)
	(1) Increased patient safety.
(2) Disability compensation for patients with Alzheimer's disease.
(3) Potential reduction in treatment costs.
(4) Prolonged self-sufficiency of the patient in the residence.
(5) Improved physical and mental health of patients.
(6) Potential savings in expensive treatment costs for the community.
	Enhanced patient safety
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Improving patient independence
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation

	
	
	Reduce medical costs
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Improving the quality of life
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Conserve community resources
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	(1) Shortcomings in respecting cultural and social differences.
(2) Lack of clinical evidence.
(3) Need for primary financing.
(4) Concerns about data privacy and security.
	
	Cultural differences exist
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	
	
	Lack of clinical evidence
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-3Social Influence-3.2 Social Factor

	
	
	
	Financial support needed
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-3Social Influence-3.2 Social Factor

	
	
	
	Data security
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	




















7.Nkodo et al(2022)
	Some technical problems prevented the installation of videoconferencing and the maintenance of the nursing home equipment, but there was no disruption to the service.
	
	Application installation and maintenance
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-2Effort Expectancy-2.2Complexity

	
	Gentry et al. categorize barriers into broad categories, including the quality and/or cost of the technology, clinical factors, regulatory factors, legal factors, and reimbursement.
	
	Quality of the technology
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	
	
	Clinical problem
	UTAUT-3Social Influence-3.2Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2Social Factor

	
	
	
	Lack of regulation
	UTAUT-3Social Influence-3.2Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2Social Factor

	
	
	
	Lack of reimbursement policy
	UTAUT-3Social Influence-3.2Social Factor
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-3Social Influence-3.2Social Factor

	
	Patient related factors include cognitive impairment and hearing impairment, poor health, low education, and caregiver burden are factors that may limit patient participation.
	
	Cognitive impairment
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Hearing impairment
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Physical health of the elderly
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Low level of education
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Caregiver burden
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	All studies reported beneficial effects on care outcomes, such as depression, mental health burden, stress, anxiety and wellbeing. Studies also reported improvements in physical variables, and management of patients' memory and behavioural symptoms.
	Negative mood improvement
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Stress relief
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Improving well-being
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	
	Improves memory and physical behavioural symptoms
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	















8.Md Fadzil et al (2022)
	If they can recognise the benefits of digital technology and have access to the technology, they will use it enthusiastically.
	Benefit perception
	
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-1Performance Expectancy-1.1 Percieved Usefulness
	UTAUT-1Performance Expectancy-1.1 Percieved Usefulness

	
	Multi-domain lifestyle interventions using digital delivery offer the opportunity to reduce people's medical burden and delay the onset of disease, but it is still not known whether they can reduce the prevalence of disease,
	Reducing the burden of care
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Delaying disease progression
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Despite the availability of modern technology, the lack of technical resources and the condition of the participants are other factors that need to be highlighted when implementing tele-rehabilitation.
	
	Requirements for conditions
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	
	
	the condition of the participants
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	It is accepted and appropriate for health care providers to send notifications via SMS or short message service. To ensure they are complied with, assistance must be provided and reminders and notifications sent during the session.
	SMS or short message alert function
	
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	The nutritional and cognitive functions of older people are enhanced by the education they receive through the ICT platform.
	Improved cognitive function
	
	UTAUT1Performance Expectancy-1.5 Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT1Performance Expectancy-1.5 Outcome Expectation

	
	In the case of online interventions, participants' compliance and adherence to the intervention can be challenging as it relies on social support from family, peers and the community.
	Peer, family, community support
	
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-3Social Influence-3.2 Social Factor

	
	The availability of devices is one of the key factors in carrying out telemedicine, which can be carried out via mobile phones, tablets or personal computers.
	Availability of equipment is one of the key factors in the implementation of telemedicine
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	








9.L¨obe et al (2022)
	People with dementia and their formal and informal carers are concerned that monitoring systems may infringe on the autonomy, freedom and privacy of these people. They are also concerned that such systems may misuse or lose control of data relating to people with dementia, thereby endangering the safety of people with dementia.
	
	Violation of autonomy, freedom and privacy
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	
	Data Breach
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Using video alert systems can cause confusion and anxiety for people with dementia.
	
	Alarm systems can cause anxiety
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	People with dementia and their carers have raised concerns about the high price of these devices and who should fund their purchase.
	
	High cost
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	In addition, six studies reported that problems associated with technical shortcomings and lack of reliability of IAT could limit the use of the technology.
	
	Lack of reliability due to technical flaws
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-1Performance Expectancy-1.1 Percieved Usefulness
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	Two studies suggest that the use of IAT may also be hampered by personal reasons associated with particular people with dementia and their carers, including inexperience, fear and low confidence in the use of the technology.The cognitive and physical deterioration of people with dementia can hinder their ability to use the IAT independently.
	
	Lack of experience and confidence in use
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	
	Decreased cognitive and physical functioning
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	Two studies have shown that ethical and social issues, such as the fear of replacing human care with technology, may also hinder the use of IATs.
	
	The social aspects of technology replacing human care
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-3Social Influence -3.2Social Factor

	
	A study has shown that there is a need for information and support from health and social services on how to use these technologies and where to access them.
	
	Health and service sector support required
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-3Social Influence -3.2Social Factor

	
	Regardless of the area of empowerment, empowering people with dementia seems to be associated with respecting their wishes and desires, increasing their ability to make independent decisions, giving them the opportunity to influence their own lives and promoting their participation in society.
	Promoting individual decision-making and independence
	
	UTAUT-1Performance Expectancy-1.2Extrinsic Motivatio
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-1Performance Expectancy-1.2Extrinsic Motivatio

	
	There is a need to adapt technology to the functional and aesthetic needs of the user, for example by minimising the size, weight and visibility of the device to reduce stigmatisation.
	Personalised design
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility

	10.Kruse et al (2022)
	Provider time (managing interventions and implementing tests)
	
	Limited time for intervention
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	Low reimbursement (highly correlated with costs).Training (providers, staff and patients) is time and energy consuming
	
	Reimbursement Policy
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2 Social Factor

	
	
	
	Training costs
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2 Social Factor

	
	Flexibility limitations for older people
	
	Personal physical factors
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	















11.Amiri et al(2022)
	Improved clinical outcomes, cost effectiveness and patient satisfaction are the main drivers of telehealth use.
	Improving clinical outcomes
	
	UTAUT1Performance Expectancy-1.5 Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation

	
	
	Cost-effectiveness
	
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation

	
	
	Older people's satisfaction with technology affects their willingness to use it
	
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	Easier access to medical services in remote areas through telemedicine, reduced commuting time for in-person visits/time savings, reduced burden of illness on caregivers, e.g. bathing, dressing.
	Reduced time spent at the doctor
	
	UTAUT-1Performance Expectancy-1.3 Job-fit
	UTAUT-1Performance Expectancy-1.3 Job-fit
	UTAUT-1Performance Expectancy-1.3 Job-fit

	
	
	Relieving the burden of caring
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	Despite the use of telemedicine services, there is still a need for at least one in-person visit, patients need at least one companion to better interact with the provider during the visit, the need for high-speed internet, the need for hardware, and concerns about information security and privacy.
	
	Hardware requirements
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	
	
	Information Security
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Software obstacles have also been reported in a number of studies. Software bugs include problems related to sound echoes or short delays between image display/audio playback, noise and technical problems.
	
	Technical issues such as echo and audio desynchronisation
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-2Effort Expectancy-2.2 Complexity

	
	An important obstacle to the successful construction of a telemedicine system is the lack of suitable premises for the provision of services, such as private rooms in hospitals/clinics with the necessary equipment.
	
	
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	12.Yi et al(2021)
	Technical barriers include a lack of equipment and the ability of older people to operate technology independently. To address this difficulty, most studies rely on support staff or care partners as facilitators to set up the necessary equipment and solve technical problems. Several studies have highlighted sensory needs, such as hearing and vision-related communication difficulties, as a barrier to successful telemedicine adoption.
	
	Lack of equipment
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	
	
	Lack of operational skills
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	
	Hearing, visual impairment
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	Caregiver support
	
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-3Social Influence -3.1Subjective Norm
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	Most telemedicine visits occur between providers (hospital providers linked to patients in remote clinics), possibly due to the difficulty of reimbursement for telemedicine visits.
	
	Reimbursement Policy
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2 Social Factor

	
	One potential area of development in meeting the needs of older people is the use of technology that takes into account sensory impairments.
	Need to consider the use of patients with sensory impairment
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	In studies reporting race/ethnicity, education level or socio-economic status, participants were predominantly self-identified as white and were educated individuals from higher socio-economic backgrounds who were familiar with the use of technology.
	Individual economic and cultural differences can affect the use of technology
	
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	


13.Sekhon et al(2021)
	Willingness to participate in telehealth exercise interventions correlates with individual willingness to participate in any group-based exercise.
	Willingness to use technology is related to willingness to participate in physical activity
	
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	Family doctors see telemedicine as a barrier to receiving face-to-face services (e.g. funding, infrastructure, resources) in rural areas.
	
	Lack of resources
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	
	This is a barrier for some populations and these studies exclude people with hearing, visual and cognitive impairments, who are probably the most vulnerable group of older people.
	
	Visual and hearing impairment
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	14.Scerri et al(2021)
	Reduce negative emotional and behavioural symptoms in people with dementia, increase social engagement and promote positive emotions and quality of care experience.
	Improve negative emotions, behavioural symptoms
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Enhancing social participation
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Improving the quality of care
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	The financial cost of pet robots is the most frequently cited limitation.
	
	Economic costs
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Formal caregivers also expressed the ethical dilemma that some residents are treated like children when using pet robots and find it difficult to understand whether residents with severe dementia want pet robots.
	
	Infantilisation concerns
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-3Social Influence-3.1 Subjective Norm

	
	Factors contributing to a positive experience include the range of training and support provided, the reliability and ease of use of the robot, regularity of use of the robot, availability and accessibility
	Ease of use of technology
	
	UTAUT-2Effort Expectancy-2.3 Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-2Effort Expectancy-2.3 Ease of Use

	
	
	Accessibility of technology
	
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use

	
	
	Effectiveness of the technology
	
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness

	
	
	Level of support
	
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-3Social Influence -3.2Social Factor

	
	The perceptions of carers and other relevant people (especially other staff and family carers) can also influence the use of dementia by people with dementia
	The influence of others
	
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-3Social Influence -3.1Subjective Norm
	UTAUT-3Social Influence-3.1 Subjective Norm

	



15.Lee et al(2021)
	The interventions in the 2 studies increased participants' activity levels and sense of independence, thereby promoting active participation in daily activities.
	Enhanced level of independence
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	
	Promote active participation in daily activities
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation

	
	Contextual and personal factors, such as lack of confidence in using technology, concerns about dealing with technical difficulties and forgetting to use the app, were some of the issues raised by participants and their families.
	
	Fear of technical difficulties in handling
	UTAUT-2Effort Expectancy-2.3 Ease of Use
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-2Effort Expectancy-2.3 Ease of Use

	
	
	
	Lack of confidence
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	
	Forget to use the application
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	








































16.Koh et al(2021)
	Disadvantages: higher cost compared to other technologies;
Advantages: presence, mobility aspects, more dementia-friendly, maintenance-free, proactive, economic advantages;
	
	Higher costs
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Dementia friendly
	
	UTAUT1Performance Expectancy-1.5 Outcome Expectation
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	Vocalisation; functionality; user interface or interaction; physical inaccessibility; audio and voice problems, hardware problems, overheating, unreliable functionality, unclear or unpredictable actions and the frequent need to recharge batteries were also cited as obstacles; weight, shape, unpleasant vocalisation and unsatisfactory levels of interaction. Finally, unfamiliar design and the 'machine-like' or 'toy-like' appearance of social robots were also cited as problems.
	
	Design issues
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	Complex pre-programmed instructions and functions, or the difficulty of writing or programming activities;
	
	Complex coding and instructions
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-2Effort Expectancy-2.2Complexity

	
	Audio and voice problems, hardware problems, overheating, unreliable functionality, unclear or unpredictable actions and the frequent need to recharge the battery were also cited as an obstacle;
	
	Audio-voice issues, hardware issues, frequent charging needs
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-2Effort Expectancy-2.2Complexity

	
	Unfamiliarity with technology; cognitive barriers; independence in managing daily tasks; limited usefulness of the robot; doubts about ongoing benefits; intrusiveness or privacy; negative impact; negative perceptions or stigmatisation.
	
	Cognitive impairment
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	
	Lack of familiarity with technology can also affect willingness to use it
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	
	Negative perceptions or stigmatization of technology
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	
	Limited usefulness
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness

	
	Support and familiarisation; emotional support; companionship; improving daily life; recreation; reminiscence; reminders; phased introduction and training; long-term use;
	Emotional support
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-3Social Influence -3.1Subjective Norm
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	
	Daily companionship
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio

	
	
	Reminder function
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-3Social Influence -3.1Subjective Norm
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Improving everyday life
	
	UTAUT1Performance Expectancy-1.5 Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT1Performance Expectancy-1.5 Outcome Expectation

	
	Privacy, spatial and security privacy; confused/fearful residents; background noise; concerns about misuse of technology; lack of support from colleagues; drawing professional boundaries; ethical issues; hygiene; interference with daily routines; physical environment;
	
	Interference with daily life
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	
	Technology abuse
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation

	
	
	
	Background noise
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	
	Privacy
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	
	Ethical concerns
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-3Social Influence-3.1 Subjective Norm

	
	
	
	Lack of staff support
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-3Social Influence -3.2Social Factor

	
	
	
	Cleaning issues
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Supporting the work of care professionals; integration into the care process; positioning of social robots; adaptation of the physical environment;
	Relieving the burden on carers
	
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.3Job-fit
	UTAUT-1Performance Expectancy-1.3Job-fit

	
	Poor network connectivity; lack of manpower, time or training; incompatible computers;
	
	Network restrictions
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	
	
	Lack of training
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	
	
	
	Equipment incompatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	Initial ambivalence/negative attitudes; fear of sabotaging robots; privacy concerns; fear of replacing jobs; negative perceptions, stemming from technical challenges/perceived lack of usefulness; lack of ability to plan and organise activities;
	
	Negative patient attitude
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	
	Caregivers fear being replaced
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-1Performance Expectancy-1.3Job-fit
	UTAUT-3Social Influence-3.2 Social Factor

	
	
	
	Find it challenging to use technology
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use

	
	
	
	Lack of organisational planning
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2 Social Factor

	
	
	
	Perceived lack of usefulness
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness

	
	Enthusiasm of nursing professionals; active participation with nursing professionals; mediation of robotic interactions; support of national policies; lack of sustainability.
	Caregiver support
	
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions

	
	
	
	Lack of policy support
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-3Social Influence-3.2 Social Factor

	
	
	
	Low sustainability
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2 Social Factor

	















17.Engelsma et al(2021)
	Cognitive-related barriers to mHealth usability were identified, such as the inability or difficulty in learning how to use the tool, or forgetting how to use the tool, which can lead to interaction difficulties.
	
	Cognitive impairment
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	
	Memory problems
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	Other barriers include difficulties in performing or remembering multiple steps, difficulties in making decisions because the instructions given by the tool are too broad, or difficulties in recognising/understanding, for example, icons or buttons.
	
	Difficulty recognising/understanding icons or buttons
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	When it comes to speech-related factors, it is important to recognise that some people with ADRD will experience difficulties in this area due to loss of the ability to speak correctly, altered speech output, speech repetition or mutism.
	
	Impaired normal speech function, altered speech output, repetition of speech or muteness.
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	Due to physical limitations such as visual impairment and walking difficulties, people with ADRD were unable to use the work. fardoun et al. described their participants' inability to tilt their wrists to the correct angle when using the smartwatch. Finally, the study showed that buttons were accidentally selected when using the touch screen, which may have been caused by the elderly ADRD placing their hands at the bottom of the screen (potential muscle fatigue), which led to unnecessary movements and therefore confusion.
	
	Physical barriers
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	When a system is deemed too complex for older people with ADRD to learn or too complex to interact with, this can create a barrier to the use of mHealth technology. Strong intrinsic motivation is a key factor in the successful use of technology by people with ADRD. The use of touch screens is considered successful because users receive immediate feedback when they touch the screen.
	
	Operational complexity
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-2Effort Expectancy-2.2Complexity

	
	
	Strong intrinsic motivation is a key factor in the successful use of technology by patients
	
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	Timely feedback
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Misunderstanding or misidentification.
	
	Sensory perception difficulties
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	






18.Elbaz et al(2021)
	Gately et al. identified several barriers, including challenges in conducting discussions with older people with cognitive problems via video (due to technical issues or natural decline in attention/attention), potential difficulties for service providers in obtaining accurate statements from care recipients, etc. Arighi et al. suggested that the lack of helpful caregivers may hinder the ability of patients to use the technology correctly. Similarly, Iyer et al. cite difficulties such as lack of technological literacy and equipment with cameras.
	
	Decreased cognitive function
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Lack of help from caregivers
	UTAUT-4Facilitating Conditions-4.2 Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	
	
	
	Lack of digital technology literacy
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	
	Lack of equipment resources
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-3Social Influence-3.2 Social Factor

	
	Zamir et al. identified five themes (i.e., regaining a sense of self and purpose, people with dementia remembering faces rather than technology, internal and intra-connectivity, organisational issues that pose barriers to long-term implementation, and situational isolation that needs to be overcome), all of which may pose long-term barriers to implementation.
	A sense of purpose in the use of technology affects the use of technology
	
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	
	Organizational continuity
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-3Social Influence-3.2 Social Factor

	
	
	
	Situational solitude
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Internal connectivity
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
19.Dowson et al(2021)
	Qualitative research conducted by Nygard et al. found that the most important factors driving technology use were the embodiment of physical movement required to operate the technology and the perceived need for the particular technology, and that the technology should be appropriate for the target population and tailored to their needs and existing knowledge.
	Meeting individual needs
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	While JackTrip technology enables real-time group singing, the level of technical involvement and set-up required may present a barrier to participants joining singing groups in their own homes.
	
	It's complicated to set up
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-2Effort Expectancy-2.2Complexity

	
	The researchers found that strong technology and previous experience of using it made successful participation possible, while lack of experience, technical problems and negative self-perceptions as a technology user were seen as barriers.
	
	Negative self-perception
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control

	
	
	Powerful technical features
	
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Experience of previous use
	
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	Accessibility of the user interface is important; ease of use and functionality are characteristics of successful applications of the technology.
	Easy and versatile technology
	
	UTAUT-2Effort Expectancy-2.3 Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use
	UTAUT-2Effort Expectancy-2.3Ease of Use

	20.Brown et al(2020)
	One barrier to implementing health applications is that some people with dementia are not interested in the technology, preferring to use other modes of communication and entertainment.
	
	Some people with dementia are not interested in this technology, preferring to use other forms of communication and entertainment.
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	A person's ability to use health apps or mobile devices sometimes depends on their health status, which is more commonly affected by dementia or ageing
	
	Personal physical health
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	The lifestyle of people with dementia sometimes seems to influence whether they can use health apps, particularly the length of time they use the technology when they are busy with other activities. People with dementia should be introduced to health apps early on to support different aspects of their personal lives, such as health and wellbeing, as they can become familiar with the technology over time
	Introduce health apps to people with dementia as early as possible to support different aspects of their personal lives, such as health and wellbeing
	
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	UTAUT-1Performance Expectancy-1.2Extrinsic Motivatio
	UTAUT-1Performance Expectancy-1.2Extrinsic Motivatio

	
	Groenewoud et al. noted that some people with dementia do not understand how health apps work and therefore have difficulty using them, while Kwan et al. noted that a lack of skills hinders the ability of some people to use the technology. Three studies highlighted that sometimes people with dementia need help in using health apps, which is often provided by family members or caregivers, and McAllister et al. suggested that training could be provided to support the use of any software apps and mobile devices.
	
	Technical operational difficulties
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-2Effort Expectancy-2.2Complexity

	
	
	
	Lack of skills to use
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control

	
	
	Family member or carer support
	
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-3Social Influence -3.2Social Factor
	UTAUT-3Social Influence -3.2Social Factor

	
	People with dementia are more likely to use health apps if they are person-centred, with information and activities that are as tailored to their needs as possible.
	Meeting individual needs
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.3Compatibility

	
	Quality of design of the health application or device Quality of design of the software application is one aspect that affects the use of health applications by people with dementia.
	Good technical design
	
	UTAUT-4Facilitating Conditions-4.3Compatibility
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions

	






21.Hung et al(2019)
	Reduces negative emotional and behavioural symptoms, increases social engagement, promotes positive emotions and quality of care
	Improves negative emotional and behavioural symptoms
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Increasing social participation
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	Improving the quality of care
	
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	Cost and workload: in addition, staff education and facilitation and application skills have been identified as important aspects of using robots, so PARO may be seen as an additional workload for caregivers and staff;
	
	Higher cost of capital
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-4Facilitating Conditions-4.1Perceived Behavioral Control
	UTAUT-1Performance Expectancy-1.4Relative Advantage

	
	
	
	Increased workload for nursing staff
	UTAUT-3Social Influence-3.2 Social Factor
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation

	
	Stigma and ethical issues: Some authors have raised the ethical issue that the use of robots in dementia care creates the risk of infantilising and dehumanising care.
	
	Infantilisation concerns
	UTAUT-3Social Influence-3.1 Subjective Norm
	UTAUT-3Social Influence -3.3Image
	UTAUT-3Social Influence-3.1 Subjective Norm

	
	Risk of infection: Studies have highlighted that keeping PARO's fur clean is difficult and that the fur is not regularly removed or machine washed, which may be a concern, especially for immunocompromised individuals.
	
	Risk of infection
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	UTAUT-1Performance Expectancy-1.5Outcome Expectation
	UTAUT-1Performance Expectancy-1.5Outcome Expectation

	
	PARO was found to have no easy switch-off option as it has a hidden switch between the split tail fins; people with dementia do not know how to turn the robot on or off.
	
	No simple closing option
	UTAUT-2Effort Expectancy-2.2 Complexity
	UTAUT-2Effort Expectancy-2.2Complexity
	UTAUT-2Effort Expectancy-2.2 Complexity




[bookmark: _Toc3619]Supplementary material 8 :Criteria and scoring of GRADE–CERQual
	Methodological limitations:

	Result Meta–QAT reliability and validity 
	Score GRADE–CERQual

	＋＋
	No to very minor concerns (4 points)

	＋ /
	Minor concerns (3 points)

	＋ –
	Moderate concerns (2 points)

	/ /
	Moderate concerns (2 points)

	/ –
	Substantial concerns (1 point)

	– –
	Substantial concerns (1 point)


	Relevance: 

	Result Meta–QAT Relevance
	Score GRADE–CERQual

	＋
	No to very minor concerns (4 points)

	/ (partly); a = +, b = /, c = +, and d = +
	Minor concerns (3 points)

	/ (partly) & other than a = +, b = /, c = +, and d = +
	Moderate concerns (2 points)

	–
	Substantial concerns (1 point)


	Adequacy: 

	Based on ‘data sources’
	Score GRADE–CERQual

	Extensive search/resources + defined number of articles
	No to very minor concerns (4 points)

	Extensive search/resources + no defined number of articles or limited articles
	Minor concerns (3 points)

	Limited search
	Moderate concerns (2 points)

	Not defined
	Substantial concerns (1 point)



[bookmark: OLE_LINK32][bookmark: _Toc6947]Supplementary material 9 :Content analysis
Example calculation:
[bookmark: _GoBack]UTAUT-1-1.1: (9*4 point) + (8*3 points) + (2*2 point)+ (0*1 point)= 64 points
	FACTOR RANK
	Factor (coded using UTAUT)
	Studies reporting the factor
	Confidence in the factor

	
	
	
	Assessment of
methodological
limitations
	Assessment of
relevance
	Assessment of adequacy (richness of data)
	Overall
confidence in
factor

	
	UTAUT-1Performance Expectancy, total
	
	
	
	
	443

	9
	UTAUT-1Performance Expectancy-1.1Percieved Usefulness
	2, 3, 5, 8, 14, 16
	No:1
Minor:3
Mod:2
Sub:
	No:4
Minor:3
Mod:
Sub:
	No:4
Minor:2
Mod:
Sub:
	64

	
	[bookmark: OLE_LINK33]Improve mental health and quality of life (+)
	2
	

	
	Benefit perception (+)
	3, 5, 8
	

	
	Effectiveness of the technology (+)
	14
	

	
	Limited usefulness(-)
	16
	

	
	Perceived lack of usefulness(-)
	16
	

	
	Uncertainty of effect(-)
	2
	

	5
	UTAUT-1Performance Expectancy-1.2 Extrinsic Motivation
	1,2,3,4,5,7,9,11,15,16,20
	No:1
Minor:5
Mod:3
Sub:2
	No:9
Minor:2
Mod:
Sub:
	No:6
Minor:4
Mod:1
Sub:
	107

	
	Social and Emotional
	
	

	
	Bringing a sense of fun and belonging to patients and helping to reduce community isolation (+)
	1
	

	
	Helping patients to remember their past and strengthen the bonds between family and friends (+)
	1
	

	
	Enhancing patients' sense of belonging and social connection (+)
	1,4
	

	
	Improve interpersonal communication (+)
	1,3
	

	
	Self-perception and emotions
	
	

	
	Enhances self-efficacy, brings confidence and pride (+)
	1,4
	

	
	An enjoyable experience (+)
	5
	

	
	Improving well-being (+)
	7,20
	

	
	Increased independence
	
	

	
	Relieving the burden of caring (+)
	11
	

	
	Enhanced level of independence (+)
	9,15,16
	

	
	Negative Experience
	
	

	
	Sense of bad experience(-)
	2
	

	13
	UTAUT-1Performance Expectancy-1.3 Job-fit
	2,11,16
	No:1
Minor:2
Mod:
Sub:
	No:2
Minor:1
Mod:
Sub:
	No:1
Minor:2
Mod:
Sub:
	31

	
	Facilitating patient access to medication and outpatient treatment (+)
	2
	

	
	Reduced time spent at the doctor (+)
	11
	

	
	Relieving the burden on carers (+)
	16
	

	2
	UTAUT-1Performance Expectancy-1.4Relative Advantage
	1,2,3,4,5,6,7,8,9,11,14,16,17,18,19,21
	No:1
Minor:8
Mod:2
Sub:5
	No:12
Minor:4
Mod:
Sub:
	No:9
Minor:6
Mod:1
Sub:
	153

	
	Enhancing individual well-being and health
	
	

	
	Improving knowledge and skills (+)
	1
	

	
	Enhance social connection and communication (+)
	2,5,14
	

	
	Safeguarding personal safety (+)
	2,4,5
	

	
	Improving negative emotions (+)
	3,7,21
	

	
	Improving somato-behavioural symptoms (+)
	7,14,21
	

	
	Reducing the burden of care and improving the quality of care (+)
	8,14,21
	

	
	Delaying disease progression (+)
	8
	

	
	Improving the quality of life (+)
	6
	

	
	Stress relief (+)
	7
	

	
	Improved resource utilization and efficiency
	
	

	
	Saving social and medical resources (+)
	3,4,6
	

	
	Timed reminder function (+)
	16
	

	
	Timely feedback (+)
	17
	

	
	Powerful technical features (+)
	19
	

	
	Economic cost-related disadvantages
	
	

	
	Higher cost of capital(-)
	2,9,14,16,21
	

	
	Privacy and personal rights related disadvantages
	
	

	
	Disclosure of sensitive information(-)
	2,3,4,6,9,11,16
	

	
	Alarm systems can cause anxiety(-)
	9
	

	
	Interference with daily life(-)
	16
	

	
	Social robot cleaning problems(-)
	16
	

	
	Violation of autonomy, freedom and privacy(-)
	9
	

	
	Situational solitude(-)
	18
	

	6
	UTAUT-1Performance Expectancy-1.5 Outcome Expectation
	1,2,4,6,8,11,15,16,21
	No:1
Minor:5
Mod:1
Sub:2
	No:7
Minor:2
Mod:0
Sub:0
	No:5
Minor:3
Mod:1
Sub:
	88

	
	Health Benefits
	
	

	
	Improve daily activity scores and quality of life scores (+)
	4,6,15,16
	

	
	Improved cognitive function scores and clinical outcomes (+)
	8,11
	

	
	The ending is cost effective (+)
	11
	

	
	Negative effects
	
	

	
	Brings negative effects such as high blood pressure, anxiety, dizziness and nausea(-)
	1,2
	

	
	Increased burden on caregivers(-)
	2,21
	

	
	Leads to misuse of technology(-)
	16
	

	
	There is a risk of patients being infected with the disease(-)
	21
	

	
	UTAUT-2Effort Expectancy, total
	
	
	
	
	175

	12
	UTAUT-2Effort Expectancy-2.1Perceived Ease of Use
	3,4,14,16
	No:
Minor:1
Mod:2
Sub:1
	No:3
Minor:1
Mod:
Sub:
	No:2
Minor:1
Mod:1
Sub:
	36

	
	Consider technology to be easy to use (+)
	3,14
	

	
	Technology anxiety(-)
	4
	

	
	Find it challenging to use technology(-)
	16
	

	8
	UTAUT-2Effort Expectancy-2.2 Complexity
	2,7,11,16,17,19,20,21
	No:1
Minor:5
Mod:
Sub:2
	No:7
Minor:1
Mod:
Sub:
	No:5
Minor:3
Mod:
Sub:
	81

	
	Difficult handling methods(-)
	2,17,20
	

	
	Unstable screen contact(-)
	2
	

	
	Application installation and maintenance(-)
	7
	

	
	Technical issues such as echo and audio desynchronisation(-)
	11
	

	
	Complex coding and instructions(-)
	16
	

	
	Audio-voice issues, hardware issues, frequent charging needs(-)
	16
	

	
	[bookmark: OLE_LINK34]It's complicated to set up(-)
	19
	

	
	No simple closing option(-)
	21
	

	10
	UTAUT-2Effort Expectancy-2.3Ease of Use
	1,4,5,14,15,19
	No:
Minor:2
Mod:2
Sub:2
	No:6
Minor:
Mod:
Sub:
	No:5
Minor:
Mod:1
Sub:
	58

	
	Ease of use and convenience (+)
	1,14,19
	

	
	Developing artificial intelligence in an easy-to-use way (+)
	4
	

	
	[bookmark: OLE_LINK35]Easy to use design interface (+)
	5
	

	
	Fear of technical difficulties in handling(-)
	15
	

	
	UTAUT-3Social Influence, total
	
	
	
	
	168

	11
	UTAUT-3Social Influence-3.1 Subjective Norm
	3,4,14,16,21
	No:
Minor:3
Mod:1
Sub:1
	No:4
Minor:1
Mod:
Sub:
	No:3
Minor:1
Mod:1
Sub:
	48

	
	Carrying a robot that wants to be a toy can give residents a sense of infantilisation.(-)
	3,14,21
	

	
	[bookmark: OLE_LINK36]positive perceptions of technology by others (+)
	3,14
	

	
	[bookmark: OLE_LINK37]Concerns about the validity of informed consent(-)
	4,14
	

	
	Ethical Concerns(-)
	16
	

	3
	[bookmark: OLE_LINK49]UTAUT-3Social Influence-3.2 Social Factor
	2,3,4,6,7,9,10,12,14,16,18,20
	No:3
Minor:6
Mod:1
Sub:4
	No:7
Minor:5
Mod:
Sub:
	No:6
Minor:5
Mod:1
Sub:
	120

	[bookmark: OLE_LINK40]
	Social support and personnel training
	
	

	
	Caregiver support and training(+)
	2,10
	

	
	Organisational and technical support for users(+)
	3,8,14,16
	

	
	Support from family members and caregivers(+)
	20
	

	
	Financial support from health and government organisations(+)
	6,9
	

	
	Social policies and Regulations
	
	

	
	Policy support from government and society(+)
	3,6
	

	
	Lack of laws and regulations(-)
	4,6
	

	
	Lack of reimbursement policy(-)
	6,10,12
	

	
	Resources and Equipment
	
	

	
	Lack of equipment resources(-)
	18
	

	
	The cost of human healthcare providers is currently a significant barrier to technology access for many patients(-)
	4
	

	
	Social and Cultural Factors
	
	

	
	Lack of clinical evidence(-)
	6,7
	

	
	The social aspects of technology replacing human care(-)
	9,16
	

	
	Lack of sustainability in organisational management(-)
	9,18
	

	
	Increased pressure on caregivers(-)
	4,7
	

	
	UTAUT-4Facilitating Conditions, total
	
	
	
	
	368

	1
	UTAUT-4Facilitating Conditions-4.1 Perceived Behavioral Control
	2,3,4,5,7,8,9,10,11,12,13,15,16,17,18,19,20
	No:1
Minor:8
Mod:4
Sub:4
	No:12
Minor:5
Mod:
Sub:
	No:10
Minor:6
Mod:1
Sub:
	163

	[bookmark: OLE_LINK50]
	Physical factors
	
	

	
	Difficult to use due to age(-)
	2
	

	
	Personal physical factors such as reduced physical dexterity in older people(-)
	5,9,10,17,20
	

	
	Visual, hearing impairment(-)
	5,7,12,13,17
	

	
	Decreased cognitive ability(-)
	5,7,9,16,17,18
	

	
	Impaired normal speech function, altered speech output, repetition of speech or muteness(-)
	17
	

	
	Forgetting to use the equipment or misplacing it(-)
	4,15,17
	

	
	Physical health of the elderly(-)
	7,8
	

	
	Electronic technology literacy and knowledge
	
	

	
	Low e-Technical Literacy(-)
	5,12,18,20
	

	
	Lack of experience and confidence in use(-)
	9,15,16,19
	

	
	Difficulty recognising/understanding icons or buttons(-)
	17
	

	
	Social and cultural factors
	
	

	
	Low level of education(-)
	7
	

	
	Individual economic and cultural differences can affect the use of technology(-)
	12
	

	
	Patients find the cost too high and are reluctant to use(-)
	3
	

	
	[bookmark: OLE_LINK39]Personal attitude and willingness
	
	

	
	Lack of familiarity with technology can also affect willingness to use it(-)
	16
	

	
	Some people with dementia are not interested in this technology, preferring to use other forms of communication and entertainment.(-)
	20
	

	
	Concerns and anxieties about the use of technology(-)
	3
	

	
	Negative perceptions or stigmatization of technology(-)
	16
	

	
	Older people's satisfaction with technology affects their willingness to use it(+)
	11
	

	
	Willingness to use technology is related to willingness to participate in physical activity(+)
	12
	

	
	Strong intrinsic motivation is a key factor in the successful use of technology by patients(+)
	17
	

	
	A sense of purpose in the use of technology affects the use of technology(+)
	18
	

	4
	UTAUT-4Facilitating Conditions-4.2Facilitating Conditions
	1,4,5,8,9,10,11,12,13,16,18,20
	No:
Minor:8
Mod:2
Sub:2
	No:9
Minor:3
Mod:
Sub:
	No:8
Minor:3
Mod:1
Sub:
	118

	
	[bookmark: OLE_LINK38]Physical environment and facilities
	
	

	
	Provide a reliable and secure physical environment(+)
	1,11
	

	
	Signal coverage restrictions(-)
	1
	

	
	Lack of relevant facilities to support(-)
	1
	

	
	Creating a web-based environment(+)
	1,16
	

	
	Reliability and availability of technology
	
	

	
	Battery depletion and machine failure(-)
	4
	

	
	Quality of the technology(-)
	7,20
	

	
	Lack of technical resources(-)
	8,11,12,13
	

	
	Lack of reliability due to technical flaws(-)
	9
	

	
	Availability of equipment is one of the key factors in the implementation of telemedicine(+)
	8
	

	
	Caregiver support and training
	
	

	
	[bookmark: OLE_LINK44]Caregivers provide support and assistance(+)
	5,12,16,18
	

	
	Lack of specialised technical training for nursing staffLack of training(-)
	16
	

	
	The specifics of intervention implementation
	
	

	
	SMS or short message alert function(+)
	8
	

	
	Limited time for intervention(-)
	10
	

	7
	UTAUT-4Facilitating Conditions-4.3Compatibility
	2,4,5,9,12,16,18,19,20
	No:1
Minor:4
Mod:1
Sub:3
	No:7
Minor:2
Mod:
Sub:
	No:6
Minor:2
Mod:1
Sub:
	87

	
	[bookmark: OLE_LINK48]Individual design for patient needs(+)
	2,5,9,12,16,19,20
	

	
	Adapting to the cultural relevance of different populations(+)
	4,6
	

	
	Dementia friendly(+)
	16
	

	
	Equipment incompatibility(-)
	16
	

	
	Internal connectivity(+)
	18
	






[bookmark: _Toc20791]Supplementary material 10 :.Matrix double counting
This matrix of primary studies included in review helps to gain insight into double counting of primary studies.
	*
	Zhu et al (2023)
	Sohn 
et al(2023)
	Fardeau et al (2023)
	Lee-Cheong et al (2023)
	Conway et al (2023)
	Salehi et al (2022)
	Nkodo et al(2022)
	Md Fadzil et al (2022)
	L¨obe et al (2022)
	Kruse et al (2022)
	Amiri et al(2022)
	Yi et al(2021)
	Sekhon et al(2021)
	Scerri et al(2021)
	Lee et al(2021)
	Koh et al(2021)
	Engelsmaet al(2021)
	Elbaz et al(2021)
	Dowson et al(2021)
	Brown (2020)
	Hung et al(2019)

	Samuelsson et al(2021)
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Goodall et al(2021)
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D’Cunha et al(2021)
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Talbot et al(2020)
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Smith et al (2020)
	×
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	O’Connor et al (2020)
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Berenbaum et al(2020)
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Asghar et al (2020)
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ekström et al (2017)
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	×
	

	Moyle et al(2018)*
	
	×
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	×

	Zuschnegg et al(2021)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Moyle et al (2019)*
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	×
	
	
	
	
	×

	Law et al (2019)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Wangmo et al (2019)
	
	×
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Casey et al(2020)
	
	×
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Moyle et al(2019)*
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	×
	
	
	
	
	

	Abbott et al(2019)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pu et al(2020)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	×
	
	
	
	
	

	Jøranson et al(2016)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lane et al(2016)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	×

	Kang et al(2020)
	
	×
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cruz-Sandoval et al(2019)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Russo et al(2019)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mordoch et al(2013)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Chu et al(2017)
	
	×
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ienca et al(2018)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Obayashi et al(2020)
	
	
	×
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Arthanat et al (2020)
	
	×
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Góngora Alonso et al(2019)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pino et al(2015)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Scoglio et al(2019)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Robaczewski et al(2021)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gustafsson et al(2015)
	
	×
	×
	
	
	
	
	
	
	
	
	
	
	×
	
	
	
	
	
	
	

	Darragh et al(2017)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Demange et al(2018)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	×
	
	
	
	
	

	Hung et al(2019)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bradwell et al(2019)
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cammisuli et al（2021）
	
	×
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Neal et al(2021b)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Thoft et al(2021)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rose et al(2020)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hung et al(2021)
	
	×
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Braly et al(2021)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Appel et al(2020)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Quintana et al(2020)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Petersen et al(2020)
	
	×
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	×

	Rathnayake et al(2020)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vahia et al(2020)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oksnebjerg et al(2020a)
	
	×
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	De Vito et al(2020)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Yaddaden et al(2020)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Boatman et al(2020)
	
	×
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Guisado- 
Fernandez et al(2019)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	McGoldrick et al(2021)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oksnebjerg et al(2020b)
	
	×
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	McCarron et al(2019)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dugstad et al(2019)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Thorpe et al(2019)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	×
	
	
	
	
	
	

	Fujita et al(2020)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Kernebeck et al(2019)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gaugler et al(2019）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Atee et al(2018）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Enshaeifar et al（2018）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jamin et al(2018)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Kales et al(2018）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Boyd et al(2017）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Murphy et al(2017）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vahia et al(2016)
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Brown et al(2016）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Niemejier et al(2014）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Torkamani et al(2014）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Martin et al(2013）
	
	
	
	×
	
	
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	

	Riley- 
Doucet et al(2013）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Galambos et al（2013）
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bielsten et al（2020）
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Critten et al（2019）
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ekstrom et al(2017)
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gall et al (2020)
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	McAllister et al(2020)
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Øksnebjerg et al(2020)*
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	×
	
	
	
	
	
	

	Øksnebjerg et al(2020)*
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rai et al (2021)
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ryan et al(2020)
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	×
	
	
	
	

	Tyack et al(2017)
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ahmed et al(2020)
	
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Roopaei et al(2018)
	
	
	
	
	
	×
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Temitope et al(2017)
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