Additional file 3: Table S1—Characteristics and findings of included studies. 


	Study
	Study design
	AI tool type
	Patient-journey stage
	AI lifecycle stage
	Tested with patients
	Public availability
	Outcomes reported

	Almagazzachi et al., 2024
	Validation of tool
	Conversational agent / chatbot
	Self-management
	ii. Verification & Validation
	No – retrospective data
	Yes – publicly accessible
	Technical performance

	Auriacombe et al., 2018
	Pilot / Feasibility; Validation of tool
	Conversational agent / chatbot; mHealth app
	Pre-visit triage; Clinical encounter
	ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	Clinical effectiveness; People-centredness; Technical performance

	Ayers et al., 2023
	Validation of tool
	Conversational agent / chatbot
	Pre-visit triage; Appointment follow-up; Self-management
	ii. Verification & Validation
	No – public/non-patient participants
	Yes – publicly accessible
	People-centredness; Technical performance

	Ayo-Ajibola et al., 2025
	Cross-sectional
	Conversational agent / chatbot
	Initiating clinical event; Appointment follow-up; Self-management
	iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	Yes – publicly accessible
	Access; People-centredness

	Barreveld et al., 2023
	Cohort
	mHealth app
	Appointment follow-up; Self-management
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	Yes – publicly accessible
	Clinical effectiveness; People-centredness

	Carmona et al., 2022
	Cross-sectional
	Conversational agent / chatbot; Symptom checking tool
	Pre-visit triage; Self-management
	iv. Operation, Monitoring, Real-World Performance
	Yes – patient opinion/perspective only
	Yes – publicly accessible
	People-centredness; Equity / fairness; Acceptance

	Chausiaux et al., 2022
	Case report / case series
	Symptom checking tool; Remote monitoring / sensing AI
	Initiating clinical event; Pre-visit triage; Self-management
	ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	People-centredness; Technical performance

	Chen et al., 2023



	Validation of tool



	mHealth app; Image-based AI / computer vision
	Initiating clinical event; Pre-visit triage; Clinical encounter; Appointment follow-up
	i. Design, Data & Models; ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	Clinical effectiveness; Equity / fairness; Technical performance

	Cheng et al., 2024
	Cross-sectional
	Conversational agent / chatbot
	Pre-visit triage; Clinical encounter; Self-management
	iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	Yes – publicly accessible
	Clinical effectiveness; People-centredness; Efficiency

	Chew et al., 2024
	Cohort
	Conversational agent / chatbot; mHealth app
	Appointment follow-up; Self-management
	ii. Verification & Validation; iii. Deployment
	Yes – direct tool use
	Yes – publicly accessible
	Clinical effectiveness; People-centredness

	Cotte et al., 2022
	Cross-sectional
	Symptom checking tool; mHealth app
	Pre-visit triage; Self-management
	iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	Yes – publicly accessible
	Patient safety; Efficiency

	Ellertsson et al., 2023
	Validation of tool
	Symptom checking tool
	Pre-visit triage; Clinical encounter
	i. Design, Data & Models; ii. Verification & Validation
	No – retrospective data
	No – prototype
	Patient safety; Efficiency; Technical performance

	Ethier et al., 2022
	Development / Technical
	Image-based AI / computer vision
	Clinical encounter; Appointment follow-up; Self-management
	i. Design, Data & Models
	Yes – direct tool use
	No – prototype
	Technical performance

	Garcia Bermudez et al., 2021
	Cohort
	Conversational agent / chatbot; mHealth app
	Initiating clinical event; Clinical encounter; Appointment follow-up
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	Yes – publicly accessible
	Access; People-centredness; Technical performance

	Garcia et al., 2024
	Cohort
	Conversational agent / chatbot
	Clinical encounter; Appointment follow-up
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	Yes – publicly accessible
	People-centredness; Efficiency; Acceptance

	Georgescu et al., 2024
	Validation of tool
	mHealth app
	Pre-visit triage; Self-management
	ii. Verification & Validation
	Yes – direct tool use
	Yes – publicly accessible
	Technical performance

	Ghosh et al., 2018
	Validation of tool
	Conversational agent / chatbot; Symptom checking tool
	Pre-visit triage
	i. Design, Data & Models; ii. Verification & Validation
	No – vignettes
	Yes – publicly accessible
	Technical performance

	Hammoud et al., 2022
	Validation of tool
	Symptom checking tool
	Pre-visit triage
	i. Design, Data & Models; ii. Verification & Validation
	No – vignettes
	Yes – publicly accessible
	Technical performance

	Hammoud et al., 2024
	Validation of tool
	Symptom checking tool
	Pre-visit triage; Self-management
	ii. Verification & Validation
	No – vignettes
	Yes – publicly accessible
	Technical performance

	Haver et al., 2024
	Validation of tool
	Conversational agent / chatbot
	Appointment follow-up; Self-management
	i. Design, Data & Models
	No – retrospective data
	Yes – publicly accessible
	Technical performance

	Helgason et al., 2024
	Usability / UCD
	Symptom checking tool
	Pre-visit triage; Clinical encounter
	ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	Clinical effectiveness; People-centredness

	Hong et al., 2022
	Pilot / Feasibility
	Conversational agent / chatbot
	Pre-visit triage; Clinical encounter; Self-management
	ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	People-centredness; Equity / fairness

	Jackson-Triche et al., 2023
	Pilot / Feasibility
	Conversational agent / chatbot; Symptom checking tool
	Pre-visit triage; Self-management
	i. Design, Data & Models; iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	No – prototype
	Acceptance

	Jones et al., 2025
	Usability / UCD
	Symptom checking tool
	Pre-visit triage; Clinical encounter; Self-management
	General insights (no specific lifecycle stage)
	Yes – patient opinion/perspective only
	No – conceptual
	Patient safety; People-centredness; Efficiency; Equity / fairness; Technical performance

	Kamminga et al., 2025
	Validation of tool
	Conversational agent / chatbot
	Pre-visit triage; Appointment follow-up; Self-management
	ii. Verification & Validation
	No – retrospective data
	Yes – publicly accessible
	Patient safety; People-centredness; Technical performance

	Kattih et al., 2024
	Validation of tool
	Conversational agent / chatbot
	Appointment follow-up; Self-management
	ii. Verification & Validation
	No – vignettes
	Yes – publicly accessible
	Technical performance

	Kaur et al., 2024
	Validation of tool
	Conversational agent / chatbot
	Pre-visit triage; Appointment follow-up
	ii. Verification & Validation
	No – retrospective data
	Yes – publicly accessible
	People-centredness; Technical performance

	Kidwai et al., 2020
	Development / Technical
	Conversational agent / chatbot; Symptom checking tool
	Pre-visit triage
	i. Design, Data & Models
	No – development only
	No – prototype
	Technical performance

	Kim, 2024
	Cross-sectional
	Conversational agent / chatbot
	Pre-visit triage; Clinical encounter; Self-management
	General insights (no specific lifecycle stage)
	No – public/non-patient participants
	No – conceptual
	People-centredness

	Kongstad et al., 2024
	Cost-effectiveness / economic
	mHealth app
	Appointment follow-up; Self-management
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	Yes – publicly accessible
	Clinical effectiveness; Efficiency

	Krisnan et al., 2025
	Usability / UCD
	General AI perceptions (no specific tool)
	Pre-visit triage; Self-management
	General insights (no specific lifecycle stage)
	Yes – patient opinion/perspective only
	No – conceptual
	People-centredness

	Latt et al., 2024
	Usability / UCD
	Symptom checking tool; mHealth app
	Pre-visit triage; Self-management
	i. Design, Data & Models
	Yes – patient opinion/perspective only
	No – prototype
	People-centredness; Efficiency; Equity / fairness

	Lee et al., 2023
	Validation of tool
	Symptom checking tool; mHealth app; Remote monitoring / sensing AI
	Initiating clinical event; Pre-visit triage; Appointment follow-up
	i. Design, Data & Models; ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	Technical performance

	Li et al., 2024
	Validation of tool
	Conversational agent / chatbot
	Pre-visit triage; Clinical encounter
	ii. Verification & Validation; iii. Deployment
	Yes – direct tool use
	No – prototype
	People-centredness; Technical performance

	Long et al., 2016
	Usability / UCD
	mHealth app
	Pre-visit triage; Clinical encounter; Appointment follow-up; Self-management
	ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	Clinical effectiveness; Patient safety; People-centredness; Efficiency; Technical performance

	Lotheti et al., 2023
	Pilot / Feasibility
	Remote monitoring / sensing AI
	Initiating clinical event; Pre-visit triage; Clinical encounter
	ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	People-centredness; Equity / fairness; Technical performance

	Mahlknecht et al., 2023
	Cohort
	Conversational agent / chatbot; Symptom checking tool
	Pre-visit triage; Clinical encounter
	ii. Verification & Validation; iii. Deployment
	Yes – direct tool use
	No – prototype
	People-centredness; Efficiency; Acceptance

	Marcuzzi et al., 2024
	RCT; Cohort
	mHealth app
	Appointment follow-up; Self-management
	iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	Yes – publicly accessible
	People-centredness; Acceptance

	Meyer et al., 2020
	Cross-sectional
	Symptom checking tool
	Pre-visit triage; Self-management
	iv. Operation, Monitoring, Real-World Performance
	Yes – patient opinion/perspective only
	Yes – publicly accessible
	Access; People-centredness; Equity / fairness; Acceptance

	Miles et al., 2021
	Cross-sectional
	Conversational agent / chatbot
	Pre-visit triage
	General insights (no specific lifecycle stage)
	Yes – patient opinion/perspective only
	No – conceptual
	People-centredness; Equity / fairness

	Miller et al., 2020
	Pilot / Feasibility
	Symptom checking tool; mHealth app
	Pre-visit triage
	ii. Verification & Validation; iii. Deployment
	Yes – direct tool use
	Yes – publicly accessible
	People-centredness; Efficiency; Equity / fairness

	Mondal et al., 2024
	Validation of tool
	Conversational agent / chatbot
	Pre-visit triage; Self-management
	ii. Verification & Validation
	No – vignettes
	Yes – publicly accessible
	Technical performance

	Nasser et al., 2024
	Usability / UCD
	Symptom checking tool
	Pre-visit triage
	General insights (no specific lifecycle stage)
	Yes – patient opinion/perspective only
	No – conceptual
	People-centredness; Equity / fairness

	Nayak et al., 2023
	RCT
	Conversational agent / chatbot
	Appointment follow-up; Self-management
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	No – prototype
	Clinical effectiveness; People-centredness

	Nordstoga et al., 2023
	RCT
	mHealth app
	Self-management
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	Yes – publicly accessible
	Clinical effectiveness

	O'Malley et al., 2020
	Validation of tool
	Symptom checking tool
	Pre-visit triage; Clinical encounter; Appointment follow-up
	ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	Technical performance

	Pangti et al., 2021
	Validation of tool
	Image-based AI / computer vision
	Clinical encounter
	i. Design, Data & Models; ii. Verification & Validation
	Yes – direct tool use
	No – prototype
	Technical performance

	Persell et al., 2020
	RCT
	Conversational agent / chatbot; mHealth app
	Appointment follow-up; Self-management
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	No – prototype
	Clinical effectiveness; People-centredness

	Piette et al., 2022
	RCT
	mHealth app
	Clinical encounter; Appointment follow-up; Self-management
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	No – prototype
	Clinical effectiveness; Efficiency

	Robertson et al., 2023
	Cross-sectional; Usability / UCD
	General AI perceptions (no specific tool)
	Pre-visit triage; Self-management
	General insights (no specific lifecycle stage)
	Yes – patient opinion/perspective only
	No – conceptual
	Efficiency; Equity / fairness; Acceptance

	Rooper et al., 2025
	Usability / UCD
	Conversational agent / chatbot; mHealth app
	Clinical encounter; Appointment follow-up; Self-management
	i. Design, Data & Models
	Yes – direct tool use
	No – prototype
	Clinical effectiveness; People-centredness; Efficiency; Equity / fairness

	Ruiz-Leon et al., 2025
	RCT
	mHealth app
	Self-management
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	No – prototype
	Clinical effectiveness; People-centredness

	Sandal et al., 2021
	RCT
	mHealth app
	Appointment follow-up; Self-management
	iii. Deployment; iv. Operation, Monitoring, Real-World Performance
	Yes – direct tool use
	No – prototype
	Clinical effectiveness

	Sangers et al., 2021
	Usability / UCD
	mHealth app; Image-based AI / computer vision
	Pre-visit triage; Self-management
	General insights (no specific lifecycle stage)
	No – retrospective data
	No – prototype
	People-centredness; Equity / fairness; Acceptance

	Schario et al., 2022
	Case report / case series
	Conversational agent / chatbot; Symptom checking tool; mHealth app
	Initiating clinical event; Pre-visit triage; Self-management
	ii. Verification & Validation
	Yes – direct tool use
	Yes – publicly accessible
	Clinical effectiveness; People-centredness

	Sezgin et al., 2024
	Pilot / Feasibility; Usability / UCD
	Conversational agent / chatbot
	Pre-visit triage; Clinical encounter; Appointment follow-up; Self-management
	General insights (no specific lifecycle stage)
	Yes – direct tool use
	No – prototype
	People-centredness; Equity / fairness; Technical performance

	Spanig et al., 2019
	Cross-sectional; Development / Technical
	Symptom checking tool
	Initiating clinical event; Pre-visit triage
	i. Design, Data & Models
	No – public/non-patient participants
	No – prototype
	People-centredness; Technical performance; Acceptance

	Thapa-Chhetry et al., 2019
	Pilot / Feasibility
	mHealth app
	Self-management
	i. Design, Data & Models
	No – public/non-patient participants
	No – prototype
	Clinical effectiveness; People-centredness

	Tsai et al., 2021
	Usability / UCD
	Conversational agent / chatbot; Symptom checking tool
	Pre-visit triage; Clinical encounter
	i. Design, Data & Models
	No – public/non-patient participants
	No – prototype
	People-centredness

	Verma et al., 2024
	RCT
	Conversational agent / chatbot
	Pre-visit triage; Clinical encounter
	ii. Verification & Validation
	No – retrospective data
	No – prototype
	People-centredness

	Vordenberg et al., 2024
	Usability / UCD
	Conversational agent / chatbot
	Appointment follow-up; Self-management
	General insights (no specific lifecycle stage)
	Yes – patient opinion/perspective only
	No – prototype
	People-centredness; Equity / fairness

	Wu et al., 2019
	Validation of tool
	Image-based AI / computer vision
	Pre-visit triage; Clinical encounter; Self-management
	i. Design, Data & Models; ii. Verification & Validation; iii. Deployment
	Yes – direct tool use
	Yes – publicly accessible
	Access; Efficiency; Equity / fairness; Technical performance

	Wu et al., 2024
	Cost-effectiveness / economic
	mHealth app
	Initiating clinical event; Pre-visit triage; Clinical encounter
	i. Design, Data & Models
	No – retrospective data
	No – prototype
	Clinical effectiveness; Efficiency; Equity / fairness

	Yoon et al., 2024
	Usability / UCD
	mHealth app
	Appointment follow-up; Self-management
	i. Design, Data & Models
	Yes – direct tool use
	No – prototype
	People-centredness

	Zhuang et al., 2024
	Validation of tool
	Conversational agent / chatbot
	Pre-visit triage; Self-management
	ii. Verification & Validation
	No – vignettes
	Yes – publicly accessible
	Clinical effectiveness; People-centredness; Technical performance



Note: Categories are not mutually exclusive where multiple labels are shown; labels are separated by semicolons. Public availability reflects whether the tool was publicly accessible at the time of data retrieval. Abbreviations: AI, artificial intelligence; mHealth, mobile health; UCD, user-centred design
5

1
