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Table S1: Search syntax for databases included as part of the present overview
	PubMed

	Search: mobile application* OR mobile app AND usab* OR usab* criteria OR usab* evaluat* AND systematic review AND mhealth OR mobile health AND physical activity Filters: Systematic Review, Humans, English, from 2015 - 2022
(((((((("mobile"[All Fields] OR "mobiles"[All Fields]) AND "application*"[All Fields]) OR ("mobile applications"[MeSH Terms] OR ("mobile"[All Fields] AND "applications"[All Fields]) OR "mobile applications"[All Fields] OR ("mobile"[All Fields] AND "app"[All Fields]) OR "mobile app"[All Fields])) AND "usab*"[All Fields]) OR ("usab*"[All Fields] AND ("criteria s"[All Fields] OR "criterias"[All Fields] OR "standards"[MeSH Subheading] OR "standards"[All Fields] OR "criteria"[All Fields])) OR ("usab*"[All Fields] AND "evaluat*"[All Fields])) AND ("systematic review"[Publication Type] OR "systematic reviews as topic"[MeSH Terms] OR "systematic review"[All Fields]) AND ("mhealth s"[All Fields] OR "telemedicine"[MeSH Terms] OR "telemedicine"[All Fields] OR "mhealth"[All Fields])) OR ("telemedicine"[MeSH Terms] OR "telemedicine"[All Fields] OR ("mobile"[All Fields] AND "health"[All Fields]) OR "mobile health"[All Fields])) AND ("exercise"[MeSH Terms] OR "exercise"[All Fields] OR ("physical"[All Fields] AND "activity"[All Fields]) OR "physical activity"[All Fields])) AND ((systematicreview[Filter]) AND (humans[Filter]) AND (2017:2022[pdat]) AND (english[Filter]))
Translations
mobile: "mobile"[All Fields] OR "mobiles"[All Fields]
mobile app: "mobile applications"[MeSH Terms] OR ("mobile"[All Fields] AND "applications"[All Fields]) OR "mobile applications"[All Fields] OR ("mobile"[All Fields] AND "app"[All Fields]) OR "mobile app"[All Fields]
criteria: "criteria's"[All Fields] OR "criterias"[All Fields] OR "standards"[Subheading] OR "standards"[All Fields] OR "criteria"[All Fields]
systematic review: "systematic review"[Publication Type] .or. "systematic reviews as topic"[MeSH Terms] .or. "systematic review"[All Fields]
mhealth: "mhealth's"[All Fields] OR "telemedicine"[MeSH Terms] OR "telemedicine"[All Fields] OR "mhealth"[All Fields]
mobile health: "telemedicine"[MeSH Terms] OR "telemedicine"[All Fields] OR ("mobile"[All Fields] AND "health"[All Fields]) OR "mobile health"[All Fields]
physical activity: "exercise"[MeSH Terms] OR "exercise"[All Fields] OR ("physical"[All Fields] AND "activity"[All Fields]) OR "physical activity"[All Fields]

	Cochrane

	(((((mobile application* or mobile app) and usab*) or usab* criteria or usab* evaluat*) and systematic review and mhealth) or mobile health).mp. [mp=ti, ab, tx, kw, ct, hw]

	IEEE Xplore

	"All Metadata":mobile application* OR "All Metadata":mobile app* AND "All Metadata":usab* OR "All Metadata":usab* criteria OR "All Metadata":usab* evaluat* AND "All Metadata":systematic review AND "All Metadata":mhealth OR "All Metadata":mobile health AND "All Metadata":physical exercise”
Additional settings: Date restriction 2015-2022; Journals; Publication Topics: healthcare

	Epistemonikos

	(title:(mobile application* OR mobile app AND usab* OR usab* criteria OR usab* evaluat* AND systematic review AND mhealth OR mobile health AND physical exercise) OR abstract:(mobile application* OR mobile app AND usab* OR usab* criteria OR usab* evaluat* AND systematic review AND mhealth OR mobile health AND physical exercise))
Additional settings: Date restriction 2015-2022; Publication type: Systematic Review

	Web of Science

	ALL=(mobile application* OR mobile app AND usab* OR usab* criteria OR usab* evaluat* AND systematic review AND mhealth OR mobile health AND physical exercise) and Health Care Sciences Services or Rehabilitation (Research Areas) and Review Articles (Document Types) and English (Languages)

	CINAHL Complete

	mobile application* OR mobile app* AND usab* OR usab* criteria OR usab* evaluat* AND systematic review AND mhealth OR mobile health AND physical exercise
Additional settings: Limiters - Published Date: 20150101-; English Language; Peer Reviewed; Human; Language: English; Publication Type: Systematic Review; Expanders - Apply related words; Apply equivalent subjects; Search modes - Boolean/Phrase
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Table S2: Citation details of protocol studies for which lead authors were contacted for full-text articles and citation details of publications excluded through full-text screening
	Authors
	Title
	Year
	Journal
	Volume
	Pages
	DOI
	ISSN/ISBN
	Status/Selection
	Status/Extraction
	comment

	Zhou, LM; Bao, J; Parmanto, B
	Systematic Review Protocol to Assess the Effectiveness of Usability Questionnaires in mHealth App Studies
	2017
	JMIR Research Protocols
	6
	e151
	10.2196/resprot.7826
	1929-0748
	ACCEPTED
	CONTACT LEAD AUTHOR
	unable to retrieve full text article 

	Radbron, E; Wilson, V; McCance, T; Middleton, R
	The Use of Data Collected From mHealth Apps to Inform Evidence-Based Quality Improvement: An Integrative Review
	2019
	Worldviews on Evidence-Based Nursing
	16
	70 - 77
	10.1111/wvn.12343
	1545-102X
	ACCEPTED
	REJECTED
	excluded due to no mention of usability assessment methods

	Binyamin, SS; Zafar, B A
	Proposing a mobile apps acceptance model for users in the health area: A systematic literature review and meta-analysis
	2021
	Health Informatics Journal
	27
	1 - 27
	10.1177/1460458220976737
	1460-4582
	ACCEPTED
	REJECTED
	excluded due to no mention of usability assessment methods

	Baumel, A; Birnbaum, M; Sucala, M
	A Systematic Review and Taxonomy of Published Quality Criteria Related to the Evaluation of User-Facing eHealth Programs
	2017
	Journal of Medical Systems
	41
	1 - 7
	10.1007/s10916-017-0776-6
	0148-5598
	ACCEPTED
	REJECTED
	confirms that usability constitutes a common factor tracked as part of quality assessment of many eHealth programs (see Table 2)
no information about usability assessment scales or checklists beyond the binary (presence yes/no) (Table 4- Supplementary Files)




	Authors
	Title
	Year
	Journal
	Volume
	Pages
	DOI
	ISSN/ISBN
	Status/Selection
	Status/Extraction
	comment

	Lee, S; Lee, Y; Lee, S; Islam, S; Mohammed S; Kim, S-Y
	Toward Developing a Standardized Core Set of Outcome Measures in Mobile Health Interventions for Tuberculosis Management: Systematic Review
	2019
	JMIR mHealth and uHealth
	7
	no page numbers
	10.2196/12385
	
	ACCEPTED
	REJECTED
	provides broad overview of (definitions and types of) outcome measures examined regarding mHealth for tuberculosis without a review of usability assessment measures

	Zischke, C; Simas, V; Hing, W; Milne, N; Spittle, A; Pope, R
	The utility of physiotherapy assessments delivered by telehealth: A systematic review
	2021
	Journal of global health
	11
	no page numbers
	10.7189/jogh.11.04072
	
	ACCEPTED
	REJECTED
	provides a high-level overview of the portion of the literature evaluating mHealth systems (e.g., cameras, videoconference) for physiotherapy assessment including usability testing but no review of specific usability assessment methods

	Aji, M; Gordon, C; Stratton, E; Calvo, RA; Bartlett, D; Grunstein, R; Glozier, N.
	Framework for the Design Engineering and Clinical Implementation and Evaluation of mHealth Apps for Sleep Disturbance: Systematic Review
	2021
	Journal of Medical Internet Research
	23
	no page numbers
	10.2196/24607
	1438-8871
	ACCEPTED
	REJECTED
	provides a high-level overview of the portion of the literature evaluating mHealth solutions for sleep disturbance including usability testing but no review of specific usability assessment methods

	Larbi, D; Randine, P; Arsand, E; Antypas, K; Bradway, M; Gabarron, E
	Methods and Evaluation Criteria for Apps and Digital Interventions for Diabetes Self-Management: Systematic Review
	2020
	Journal of Medical Internet Research
	22
	no page numbers
	10.2196/18480
	1438-8871
	ACCEPTED
	REJECTED
	provides a high-level overview of the portion of the literature evaluating mHealth solutions for diabetes including usability testing but no review of specific usability assessment methods

	Authors
	Title
	Year
	Journal
	Volume
	Pages
	DOI
	ISSN/ISBN
	Status/Selection
	Status/Extraction
	comment

	Moshi, MR; Tooher, R; Merlin, T
	Suitability of current evaluation frameworks for use in the heath technology assessment of mobile medical applications: A systematic review
	2018
	International Journal of Technology Assessment in Health Care
	34
	464-475
	10.1017/S026646231800051X
	1471-6348
	ACCEPTED
	REJECTED
	no review of specific usability assessment methods; provides summary of existing health technology evaluation frameworks and charts simple presence/absence of effectiveness as factor included; main focus on safety/potential harm 

	Bonten, TN ; Rauwerdink, A; Wyatt, JC; Kasteleyn, MJ; Witkamp, L; Riper, H; van Gemert-Pijnen, LJ; Cresswell, K; Sheikh, A; Schijven, MP; Chavannes, NH; EHlth Evaluation Res Grp
	Online Guide for Electronic Health Evaluation Approaches: Systematic Scoping Review and Concept Mapping Study
	2020
	Journal of Medical Internet Research
	22
	no page numbers
	10.2196/17774
	1438-8871
	ACCEPTED
	REJECTED
	no review of specific usability assessment methods included; provides a high level overview of the portion of the mHealth literature that includes usability testing (as part of effectiveness/efficacy) and performed a concept mapping exercise with developers to create an "eHealth methodology guide" open source document for researchers




	Authors
	Title
	Year
	Journal
	Volume
	Pages
	DOI
	ISSN/ISBN
	Status/Selection
	Status/Extraction
	comment

	Yoshida, Y; Patil, SJ; Brownson, RC; Boren, SA; Kim, M; Dobson, R; Greenwood, DA; Torbjornsen, A; Ramachandran, A; Masi, C; Fonseca, VA; Simoes, EJ
	Using the RE-AIM framework to evaluate internal and external validity of mobile phone-based interventions in diabetes self-management education and support
	2020
	Journal of the American Medical Informatics Association
	27
	946-956
	10.1093/jamia/ocaa041
	1527-974X
	ACCEPTED
	REJECTED
	provides a high-level overview of the portion of the mHealth literature that includes usability testing (as part of effectiveness/efficacy) but does not include a review of specific usability assessment methods

	Hosseiniravand, M; Kahlaee, A; Karim, H; Ghamkhar, L; Safdari, R
	Home-based telerehabilitation software systems for remote supervising: a systematic review
	2020
	International Journal of Technology Assessment in Health Care
	36
	113-125
	10.1017/S0266462320000021
	1471-6348
	ACCEPTED
	REJECTED
	provides a high-level overview of the portion of the mHealth literature that includes usability testing but does not include a review of specific usability assessment methods




	Authors
	Title
	Year
	Journal
	Volume
	Pages
	DOI
	ISSN/ISBN
	Status/Selection
	Status/Extraction
	comment

	Kumar, S; Southard, P B; White, M
	Telemedicine: determining "critical to quality" characteristics for a healthcare service system design based on a survey of physical rehabilitation providers
	2016
	IEEE Engineering Management Review
	44
	41-55
	10.1109/EMR.2016.2568959
	1937-4178
	ACCEPTED
	REJECTED
	study reports on results of survey of physical rehabilitation providers rather than survey of literature (i.e., Systematic Review)

	Grundy, Quinn H.; Wang, Zhicheng; Bero, Lisa A.
	Challenges in Assessing Mobile Health App Quality: A Systematic Review of Prevalent and Innovative Methods
	2016
	American Journal of Preventive Medicine
	51
	1051-1059
	10.1016/j.amepre.2016.07.009
	0749-3797
	ACCEPTED
	REJECTED
	provides a high-level overview of the portion of the mHealth literature that includes usability testing but does not include a review of specific usability assessment methods

	Boris Ovcˇjak, M; Hericˇko, G; Polancˇic
	Factors impacting the acceptance of mobile data services – A systematic literature review
	2015
	Computers in Human Behavior
	53
	24-47
	10.1016/j.chb.2015.06.013
	0747-5632
	ACCEPTED
	REJECTED
	examined mobile service categories other than health (e.g., entertainment, communication, transaction), the quality of that literature and its reference to acceptance models

	Muntaner, A; Vidal-Conti, J; Palou, P
	Increasing physical activity through mobile device interventions: A systematic review
	2016
	Health Informatics Journal
	22
	451-469
	10.1177/1460458214567004
	1460-4582
	ACCEPTED
	REJECTED
	excluded due to no mention of usability assessment methods




Table S3: Descriptive summary of reviews included within the present overview 
	
	Date range
	Population
	Intervention
	Outcome
	Inclusion criteria
	Exclusion criteria
	Number of studies screened (additional studies identified by reviewing references)
	Number of primary studies included
	Usability framework/model referenced (Yes- detail; No)
	Notes
	AMSTAR2 confidence rating 

	Azad-Khaneghah et al. (2021)
	2000- August 2018
	Patients, clinicians, target users
	mHealth
	Usability rating scales, quality assessment tools
	Any language; peer-reviewed, conference or grey literature; reporting scales/questionnaires for usability assessment of health-related applications
	No full text; non-health applications; no reporting of usability scales; studies about stand-alone websites
	3677 (3)
	87
	Yes, MHCC, CIHR
	Emphasize need for usability assessment to be based off theoretical framework
	Low

	Georgsson (2020)
	2015-2020
	Diabetes patients
	mHealth
	Usability evaluation/tests
	English language; empirical studies; usability evaluation studies; with published outcomes
	Study protocols
	131
	34
	Yes- implied ISO in including ISO definition of ‘usability’
	Emphasize need for >1 usability assessment method; recommendation that one measure constitutes a tool with established psychometric properties
	critically low




	
	Date range
	Population
	Intervention
	Outcome
	Inclusion criteria
	Exclusion criteria
	Number of studies screened (additional studies identified by reviewing references)
	Number of primary studies included
	Usability framework/model referenced (Yes- detail; No)
	Notes
	AMSTAR2 confidence rating 

	Inal et al. (2020)
	2001-2018
	mHealth users living with mental health concern, mental illness, mental disorder, psychiatric illness
	mHealth, eHealth, internet cCBT
	Usability evaluation, assessment measure, test, testing, heuristics
	Empirical studies with focus on usability evaluation of mobile digital mental health interventions; English language
	Non-English language sources; no full text or conference paper/abstract or study protocol; limited to mobile use such as SMS, web browser or sensors
	299
	42
	Nielsen
	Use of adaptation of standardized usability questionnaires widespread highlighting need for standardized mHealth usability measure
	critically low

	Kien et al. (2018)
	1985-August 2017
	Health-related innovation/intervention
	Quality assessment tools
	Psychometric properties
	Peer-reviewed sources reporting on quantitative instrument assessing health-related intervention assessing one or more CFIR/IOF constructs and including assessment of at least one psychometric property
	Sources without test-theoretical assessment of non-health related tools applied to non-German speaking population; no full text
	1668
	38
	Reference to theoretical foundations of each of the included instruments
	There is a lack of psychometrically strong intervention evaluation tools particularly regarding internal consistency structural and criterion validity
	moderate

	
	Date range
	Population
	Intervention
	Outcome
	Inclusion criteria
	Exclusion criteria
	Number of studies screened (additional studies identified by reviewing references)
	Number of primary studies included
	Usability framework/model referenced (Yes- detail; No)
	Notes
	AMSTAR2 con-fidence rating 

	Muro-Culebras et al. (2021)
	none
	mHealth applications
	Quality assessment tools
	Psychometric properties
	Studies validating quality assessment tools for mHealth apps
	Studies not including psychometric validation 
	2831
	10
	No explicit reference
	Report general lack of psychometric validation of usability assessment measures; Suggest MARS as candidate for continued development and psychometric evaluation
	Low

	Ng et al. (2019)
	Not given
	mHealth users living with mental health concern, mental illness, mental disorder, psychiatric illness
	mHealth
	User engagement indicators (usability, satisfaction, acceptability, feasibility)
	Empirical study of mobile application designed for population of interest with conclusion about usability and minimum duration of 7 days
	Non-English publications including reviews, conference reports, protocols, dissertation focusing on other technologies or user groups
	882
	40
	None given
	Report great diversity in definitions and measures of usability and call for creation of reporting standards
	critically low

	
	Date range
	Population
	Intervention
	Outcome
	Inclusion criteria
	Exclusion criteria
	Number of studies screened (additional studies identified by reviewing references)
	Number of primary studies included
	Usability framework/model referenced (Yes- detail; No)
	Notes
	AMSTAR2 confidence rating 

	Niknejad et al. (2021)
	1998-August 2020
	mHealth users
	TeleRehab systems
	Usability, effectiveness (user satisfaction; user acceptance/adherence; readiness; motivation/awareness; user perception, perspective & experience)
	English
Empirical studies
Experimental studies; Studies fulfilling custom-made quality assessment criteria
	Non-English language studies which did not fulfil custom-made quality assessment
	357
	133
	Reference to theoretical foundations of the included instruments when given in primary studies
	Highlight that evaluation of  majority of technologies examined did not include acceptance and usability among end users
	critically low

	Nouri et al. (2018)
	2008-2016
	Patients, clinicians, target users
	mHealth
	mHealth evaluation methods/ tools
	English language studies that provide evaluation tool/method for mHealth
	Non-English language sources examining mobile apps not related to medicine/health or focusing only on design and development of mHealth app
	851
(2)
	23
	None
	Framework of 7 categories of assessment criteria developed; usability was one category under which 13 evaluation criteria were re-classified
	critically low

	
	Date range
	Population
	Intervention
	Outcome
	Inclusion criteria
	Exclusion criteria
	Number of studies screened (additional studies identified by reviewing references)
	Number of primary studies included
	Usability framework/model referenced (Yes- detail; No)
	Notes
	AMSTAR2 con-fidence rating 

	Saeed et al. (2020)
	1999-2017
	Users affected by disability/disease targeted by applications
	Applications
	Usability features
	English language sources; Focus on telecare monitoring systems; focus on usability; discussion of end users; peer-reviewed journal articles or conference proceedings
	Non-English language sources; systematic reviews; systematic mapping studies
	453
	16
	ISO 9421-11; ISO/IEC 9126-1
	Emphasise importance of involvement of end users in design and development of mHealth solutions to enhance usability
	critically low

	Vera et al. (2019)
	2000-2017
	mHealth
	Use/usability of health information systems
	Not specified
	English language; assessment of health-related mobile apps; quality/usability assessment
	Non-English sources; studies not relating to mobile apps or apps outside of health
	493
	10
	ISO 9241-11:2018; ISO 9241-12:1998; ISO/IEC 9126-1
	Identify PSSUQ, SUS and MARS as most referenced measures; citation details of included studies not part of the publication
	critically low




	
	Date range
	Population
	Intervention
	Outcome
	Inclusion criteria
	Exclusion criteria
	Number of studies screened (additional studies identified by reviewing references)
	Number of primary studies included
	Usability framework/model referenced (Yes- detail; No)
	Notes
	AMSTAR2 confidence rating 

	Wakefield et al. (2017)
	-June 2014
	mHealth applications
	Quality assessment tools
	Psychometric properties
	English language sources describing development or use of evaluation measure including description of one or more psychometric properties
	Non-English language sources, no full text; no inclusion of psychometric properties; disease-specific assessments; clinician focused tools
	32743
	23
	Reference to theoretical foundations of each of the included instruments
	Emphasize need for psychometrically strong measures evaluating mHealth applications
	Low

	Zapata et al. (2015)
	2000- March 2014
	Patients, clinicians, target users
	mHealth
	Usability assessment
	English language empirical investigation of end-user usability of mHealth tool accessed via smartphone/tablet 
	Non-English language sources with no full text, focusing on PDA or feature phone and/or features other than mobile applications
	642
	22
	ISO/IEC 9126-1
	Recommend improvement of usability assessment through automated processes and combination of at least two assessment methods
	critically low


AMIA: American Medical Informatics Association; AMSTAR2 confidence ration: low= 1 critical weakness; critically low= 2 or more critical weaknesses; CIHR: Canadian Institutes of Health Research; CFIR: Consolidated Framework for Implementation Research; HIMMS: Healthcare Information and Management Systems Society; IOF: Implementation Outcomes Framework; MARS: Mobile Application Rating Scale; MHCC: Mental Health Commission of Canada; PSSUQ: Post-Study System Usability Questionnaire: SUS: System Usability Scale 

Table S4: Custom usability measures identified by systematic reviews included within the present overview 
	
	
	Systematic Review

	Count
	Primary Study
	Azad-Khaneghah et al. (2021)
	Georgsson (2020)
	Inal et al. (2020)
	Muro-Culebras et al. (2021)
	Ng et al. (2019)
	Niknejad et al. (2021)
	Nouri et al. (2018)
	Saeed et al. (2020)
	Vera et al. (2019)
	Wakefield et al. (2017)
	Zapata et al. (2015)

	1
	Akinola et al. (2019)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	2
	Al Ayubi et al. (2014)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	3
	Albanese-O’Neill et al. (2019)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No

	4
	Aljaber et al. (2016)
	No
	No
	No
	No
	No
	No
	No
	No
	Yes
	No
	No

	5
	Anderson et al. (2016)
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No

	6
	Arnhold et al. (2014)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	7
	Atkinson (2007)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes
	No

	8
	Auger et al. (2014)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	9
	Bauer et al. (2018)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	10
	Ben-Zeev et al (2016)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	11
	Ben-Zeev et al. (2018)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	12
	Boisseau et al. (2017)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	13
	Boman eta al. (2015)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	14
	Chenchen et al. (2017)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	15
	Cho et al. (2014)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	16
	Connelly et al. (2016)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	17
	Cruz Zapata et al. (2015)
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No

	18
	de la Torre Diez et al. (2017)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	19
	de la Vega et al. (2018)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	20
	Ding et al. (2018)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No

	21
	Dulin et al. (2014)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	22
	Ferati et al. (2011)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes

	23
	Fiks et al. (2018)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	24
	Gray et al. (2010)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes

	25
	Groussard et al., (2018)
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No

	26
	Held et al. (2017)
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No

	27
	Hicks et al. (2017)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	
	
	Systematic Review

	Count
	Primary Study
	Azad-Khaneghah et al. (2021)
	Georgsson (2020)
	Inal et al. (2020)
	Muro-Culebras et al. (2021)
	Ng et al. (2019)
	Niknejad et al. (2021)
	Nouri et al. (2018)
	Saeed et al. (2020)
	Vera et al. (2019)
	Wakefield et al. (2017)
	Zapata et al. (2015)

	28
	Hidalgo-Mazzei et al. (2016)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	29
	Huguet et al. (2015)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	30
	Hwang et al. (2012)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes

	31
	Jimenez-Fernandez et al. (2013)
	No
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No

	32
	Jin et al. (2015)
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No

	33
	Khan et al. (2012)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes

	34
	Khan et al. (2013)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes

	35
	Kho et al. (2019)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No

	36
	Klack et al. (2013)
	No
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No

	37
	Kuhn et al. (2014)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	38
	Kukec et al. (2011)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes

	39
	Kumar et al. (2018)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	40
	Latif et al. (2015)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	41
	Llorens et al. (2015)
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No

	42
	Loy et al. (2016)
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No

	43
	Martinez-Perez et al. (2015)
	No
	No
	No
	No
	No
	No
	No
	No
	Yes
	No
	No

	44
	Mistler et al. (2017)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	45
	Morland et al. (2016)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	46
	Myint et al. (2016)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	47
	O’Connor et al. (2014)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	48
	Ownsworth et al. (2020)
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No

	49
	Peeters et al. (2012)
	No
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No

	50
	Prada et al. (2017)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	51
	Price et al. (2017)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	52
	Ramos et al. (2017)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	53
	Rawstorn et al. (2018)
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No

	54
	Reger et al. (2015)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No

	55
	Reynoldson et al. (2014)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes

	56
	Rizvi et al. (2016)
	Yes
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No

	57
	Rohatagi et al. (2016)
	No
	No
	Yes
	No
	Yes
	No
	No
	No
	No
	No
	No

	
	
	Systematic Review

	Count
	Primary Study
	Azad-Khaneghah et al. (2021)
	Georgsson (2020)
	Inal et al. (2020)
	Muro-Culebras et al. (2021)
	Ng et al. (2019)
	Niknejad et al. (2021)
	Nouri et al. (2018)
	Saeed et al. (2020)
	Vera et al. (2019)
	Wakefield et al. (2017)
	Zapata et al. (2015)

	58
	Silva et al. (2010)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes

	59
	Stein et al. (2017)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No

	60
	Scott et al. (2015)
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No

	61
	Spook et al. (2013)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	62
	Tay et al. (2017)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	63
	Welch et al. (2015)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No

	64
	Wilson et al. (2016)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	65
	Xiao et al. (2013)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes

	66
	Yasini et al. (2016)
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No


Note: no measures identified by Kien et al. (2018)

Table S5: Methods used to assess usability as identified by systematic reviews included within the present overview
	
	Georgsson (2020)
	Inal et al. (2020)
	Ng et al. (2019)
	Niknejad et al. (2021)
	Nouri et al. (2018)
	Saeed et al. (2020)
	Vera et al. (2019)
	Zapata et al. (2015)

	Focus groups
	Yes
	Yes
	NR
	Yes
	NR
	NR
	NR
	Yes

	Heuristic evaluation

	Yes
	NR
	NR
	Yes
	Yes
	Yes
	Yes
	NR

	Interview (in-depth; semistructured)
	Yes
	NR
	Yes
	Yes
	NR
	Yes
	Yes
	Yes

	Iterative user-centered design methodology
	NR
	NR
	NR
	NR
	NR
	Yes
	NR
	NR

	Logs/diaries
	NR
	Yes
	Yes
	NR
	Yes
	NR
	NR
	Yes

	(Mail) panel
	Yes
	Yes
	NR
	NR
	NR
	NR
	NR
	NR

	Survey/Questionnaire
	Yes
	Yes
	Yes
	Yes
	NR
	Yes
	NR
	Yes

	Think-aloud/Cognitive walk-through
	Yes
	Yes
	NR
	NR
	NR
	Yes
	NR
	Yes

	Video/Face to Face Demonstration/Mock-Ups/direct observation
	Yes
(direct observation)
	Yes

	NR
	NR
	NR
	NR
	NR
	Yes


NR: not reported as part of the systematic reviews included in the present overview.

Table S6: Quality assessment ratings of reviews included in the present review (=individual review level data)
	
	AMSTAR criteria

	
	1
(Yes, No)
	2
(Yes, Partial Yes, No)
	3
(Yes, No)
	4
(Yes, Partial Yes, No)
	5
(Yes, No)
	6
(Yes, No)
	7
(Yes, Partial Yes, No)
	8
(Yes, Partial Yes, No)
	9
(Yes, Partial Yes, No, Includes only NRSI)
	10
(Yes, No)
	11
(Yes, No, No meta-analysis con-ducted)
	12
(Yes, No, No meta-analysis con-ducted)
	13
(Yes, No)
	14
(Yes, No)
	15
(Yes, No, No meta-analysis con-ducted)
	16
(Yes, No) 

	Azad-Khanegha, et al. (2021)
	Yes
	No 
	Yes
	Yes 
	Yes
	No
	Partial Yes 
	Partial Yes  
	No
	No
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	Yes
	No, no meta-analysis conducted 
	Yes 

	Georgsson (2020) 
	Yes
	No 
	Yes
	Partial Yes  
	No
	No
	Partial Yes
	No  
	No
	No
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	Yes  
	No, no meta-analysis conducted
	Yes

	Inal, et al. (2020)
	Yes
	No (as no risk of bias ax)
	Yes 
	Partial Yes  
	Yes
	No
	No
	No
	No
	No 
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	Yes
	No, no meta-analysis conducted
	Yes 

	Kien, et al. (2018)
	Yes
	 Yes 
	No
	 Yes 
	Yes
	No
	Partial Yes  
	Yes
	No 
	No 
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	Yes  
	No, no meta-analysis conducted
	Yes 

	Muro-Culebras et al. (2021)
	Yes
	No 
	Yes
	 Yes 
	Yes
	Yes
	Partial Yes  
	Partial Yes  
	No 
	No 
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	Yes 
	No, no meta-analysis conducted
	Yes 

	
	1
(Yes, No)
	2
(Yes, Partial Yes, No)
	3
(Yes, No)
	4
(Yes, Partial Yes, No)
	5
(Yes, No)
	6
(Yes, No)
	7
(Yes, Partial Yes, No)
	8
(Yes, Partial Yes, No)
	9
(Yes, Partial Yes, No, Includes only NRSI)
	10
(Yes, No)
	11
(Yes, No, No meta-analysis con-ducted)
	12
(Yes, No, No meta-analysis con-ducted)
	13
(Yes, No)
	14
(Yes, No)
	15
(Yes, No, No meta-analysis con-ducted)
	16
(Yes, No) 

	Ng, et al. (2019)
	Yes
	No 
	Yes
	Partial Yes 
	Yes
	Yes
	No 
	No 
	No
	No
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	Yes 
	No, no meta-analysis conducted
	Yes 

	Niknejad, et al. (2021)
	Yes
	No 
	Yes 
	Partial Yes  
	No 
	Yes   
	No
	Yes 
	Partial Yes
	No 
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	Yes
	No, no meta-analysis conducted
	Yes 

	Nouri, et al. (2018)
	Yes
	No 
	Yes
	Partial Yes  
	Yes
	No
	No
	Yes 
	No
	No 
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	Yes
	No, no meta-analysis conducted
	Yes 

	Saeed, et al. (2020)
	Yes
	No 
	Yes
	Partial Yes  
	No
	No 
	No
	Partial Yes  
	Partial Yes 
	No 
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No 
	Yes
	No, no meta-analysis conducted
	Yes 

	Vera, et al. (2019)
	Yes
	No 
	Yes
	Partial Yes  
	No
	No
	No    
	No 
	No
	No
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	No
	No, no meta-analysis conducted
	Yes




	
	1
(Yes, No)
	2
(Yes, Partial Yes, No)
	3
(Yes, No)
	4
(Yes, Partial Yes, No)
	5
(Yes, No)
	6
(Yes, No)
	7
(Yes, Partial Yes, No)
	8
(Yes, Partial Yes, No)
	9
(Yes, Partial Yes, No, Includes only NRSI)
	10
(Yes, No)
	11
(Yes, No, No meta-analysis con-ducted)
	12
(Yes, No, No meta-analysis con-ducted)
	13
(Yes, No)
	14
(Yes, No)
	15
(Yes, No, No meta-analysis con-ducted)
	16
(Yes, No) 

	Wakefield, et al. (2017)
	Yes
	No 
	Yes 
	Partial Yes  
	Yes
	No
	Partial Yes  
	Partial Yes  
	No
	No
	No, 
	No, no meta-analysis conducted
	No
	Yes
	No
	Yes 

	Zapata, et al. (2015)
	Yes
	No
	Yes
	Partial Yes 
	No
	No
	No
	Partial Yes  
	No
	No 
	No, no meta-analysis conducted
	No, no meta-analysis conducted
	No
	Yes
	No, no meta-analysis conducted
	Yes 




Table S7: Citation matrix visualizing overlap of primary studies including the System Usability Scale (SUS)
	
	
	Systematic Reviews including the System Usability Scale (SUS)

	
	Study ID
	Azad-Khane
ghah et al. (2021)
	Georgsson (2020)

	Inal et al. (2020)

	Muro-Culebras et al. (2021)
	Ng et al. (2019)

	Niknejad et al. (2021)

	Nouri et al. (2018)
	Vera et al. (2019)

	Wakefield et al. (2017)

	Zapata et al., (2015)
	Number of times included

	Primary studies
	Alnasser et al. (2018)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Auger et al., (2014)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	1

	
	Bauer et al. (2018)
	No
	No
	Yes
	No
	Yes
	No
	No
	No
	No
	No
	2

	
	Ben-Zeev et al (2014)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	1

	
	Bernier et al., (2018)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Birney et al (2016)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	1

	
	Bondaronek et al. (2018)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Brooke et al. (1996)
	Yes
	No
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	7

	
	Brooks et al. (2015)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Chen et al. (2015)
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	1

	
	Deady et al. (2018)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	1

	
	Dianat et al. (2014)
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	1

	
	Ehrler et al. (2018)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Fallah et al. (2017) 
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Fritz et al. (2012)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes
	1

	
	Fuller-Tyszkiewicz et al. (2018)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	1

	
	Gan et al (2011)
	No
	No
	Yes
	No
	No
	No
	Yes
	No
	No
	No
	1

	
	Georgsson et al. (2016)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Ginsburg et al. (2015)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Giordanengo et al. (2019)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Grindrod et al. (2018)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Hanne Hoaas et al. (2016
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	1

	
	Hartzler et al. (2016)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Holzinger et al. (2011)
	No
	No
	No
	No
	No
	No
	No
	No
	No
	Yes
	1

	
	Hwang et al. (2017)
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	1




	
	
	Systematic Reviews including the System Usability Scale (SUS)

	
	Study ID
	Azad-Khane
ghah et al. (2021)
	Georgsson (2020)

	Inal et al. (2020)

	Muro-Culebras et al. (2021)
	Ng et al. (2019)

	Niknejad et al. (2021)

	Nouri et al. (2018)
	Vera et al. (2019)

	Wakefield et al. (2017)

	Zapata et al., (2015)
	Number of times included

	Primary studies
	Isakovic et al. (2016)
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	2

	
	Ithnin et al. (2017)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Kizakevich et al (2018)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	1

	
	Kobak et al. (2015)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	1

	
	Levin et al (2017)
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	1

	
	Martins et al (2015)
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	1

	
	Marzuki et al (2018)
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	1

	
	Mattson et al. (2015)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Nicholson et al. (2018)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	1

	
	Nitsch et al. (2016)
	Yes
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	2

	
	Op den Akker et al., (2017)
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Plaza-Garcia et al (2017)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	1

	
	Powell et al (2016)
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	1

	
	Sullivan et al. (2017)
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	Villalobos et al. (2017)
	Yes
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	2

	
	Wood et al., (2017)
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	1

	
	Total studies included
	13
	6
	12
	4
	5
	2
	3
	See note
	1
	3
	


Note: No citation details of primary studies included in systematic review by Vera et al. (2019) 
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