


Supplementary Tables
Supplementary Table S1A. Qualitative studies
	Study
	S1
	S2
	1.1
	1.2
	1.3
	1.4
	1.5
	Key rationale

	Barton et al., 2024
	Yes
	Yes
	Yes
	Can't tell
	Yes
	Yes
	Yes
	Interview documentation differed by mode; some data were based on contemporaneous notes rather than verbatim recordings.

	Granviken et al., 2023
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Approach, collection, analysis, interpretation, and coherence were adequately reported.

	Haugsten et al., 2023
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Qualitative methods and analytic coherence were adequately reported.

	Joshi et al., 2022
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Semistructured data collection and consensus coding supported coherent derivation and interpretation.

	Besculides et al., 2023
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Qualitative approach, data collection, analysis, and interpretation were adequately aligned.

	Yoon et al., 2024
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Data collection and analysis supported the interpretations and were coherent with the stated approach.

	Schwartz et al., 2022
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Qualitative methods and evidence-to-interpretation links were adequately described.

	Zheng et al., 2024
	Yes
	Yes
	Yes
	Yes
	Can't tell
	Yes
	Yes
	Data collection was appropriate, but the process linking coding to theme development was incompletely reported.

	Anjara et al., 2023
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	The qualitative approach, analysis, and interpretation were coherent and adequately evidenced.

	Stacy et al., 2022
	Yes
	Yes
	Can't tell
	Can't tell
	Can't tell
	Can't tell
	Can't tell
	The report labels the evaluation qualitative, but reporting of the qualitative approach, collection, analytic derivation, supporting data, and methodological coherence was insufficient for criterion-level confirmation.


Supplementary Table S1B. Quantitative studies
	Study
	Design
	S1
	S2
	Criterion 1
	Criterion 2
	Criterion 3
	Criterion 4
	Criterion 5
	MMAT IDs / key rationale

	Romero-Brufau et al., 2020
	Quantitative nonrandomized
	Yes
	Yes
	Can't tell
	Yes
	No
	No
	Yes
	3.1, 3.2, 3.3, 3.4, 3.5. Representativeness was unclear; pre/post response was incomplete and unpaired; potential confounding was not adjusted.

	Ginestra et al., 2019
	Quantitative descriptive
	Yes
	Yes
	Yes
	No
	Yes
	No
	Yes
	4.1, 4.2, 4.3, 4.4, 4.5. Sampling was relevant, but survey response was limited and nonresponse bias could not be ruled out.

	Chen et al., 2023
	Quantitative descriptive
	Yes
	Yes
	Can't tell
	No
	Yes
	Can't tell
	Yes
	4.1, 4.2, 4.3, 4.4, 4.5. Recruitment and response denominator were unclear; a 10-clinician single-center sample limited representativeness; standardized tasks and SUS were appropriate.


Supplementary Table S1C. Mixed-methods studies—qualitative component
	Study
	S1
	S2
	1.1
	1.2
	1.3
	1.4
	1.5
	Key rationale

	Ndlovu et al., 2023
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	The qualitative component was strong; the quantitative component was small/self-selected with incomplete survey completion; handling of discordance was unclear.

	Tanguay-Sela et al., 2022
	Yes
	Yes
	Yes
	Can't tell
	Yes
	Yes
	Yes
	Interviews relied on extensive notes rather than audio recordings; the small recruited sample and custom questionnaire limited the quantitative component.

	Berge et al., 2023
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Both components and their integration were clearly justified, conducted, and interpreted.

	Sideris et al., 2024
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Components were strong and integrated, although procedures for resolving discordant findings were not explicit.

	Fujimori et al., 2022
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	The qualitative component was sound; the convenience sample of 14 physicians limited representativeness, and discordance handling was unclear.

	Gunlicks-Stoessel et al., 2024
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Qualitative coding was well described; the small homogeneous sample and study-created measures limited the quantitative component; mixed-methods rationale was implicit.

	Helenason et al., 2024
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Qualitative methods and validated usability measures were strengths; reader-study recruitment and cross-component integration were insufficiently detailed.


Supplementary Table S1D. Mixed-methods studies—quantitative descriptive component
	Study
	4.1
	4.2
	4.3
	4.4
	4.5
	Key rationale

	Ndlovu et al., 2023
	Yes
	No
	Yes
	No
	Yes
	The qualitative component was strong; the quantitative component was small/self-selected with incomplete survey completion; handling of discordance was unclear.

	Tanguay-Sela et al., 2022
	Can't tell
	No
	Can't tell
	Yes
	Yes
	Interviews relied on extensive notes rather than audio recordings; the small recruited sample and custom questionnaire limited the quantitative component.

	Berge et al., 2023
	Yes
	Yes
	Yes
	Yes
	Yes
	Both components and their integration were clearly justified, conducted, and interpreted.

	Sideris et al., 2024
	Yes
	Yes
	Yes
	Yes
	Yes
	Components were strong and integrated, although procedures for resolving discordant findings were not explicit.

	Fujimori et al., 2022
	Yes
	No
	Yes
	Yes
	Yes
	The qualitative component was sound; the convenience sample of 14 physicians limited representativeness, and discordance handling was unclear.

	Gunlicks-Stoessel et al., 2024
	Yes
	No
	Can't tell
	Yes
	Yes
	Qualitative coding was well described; the small homogeneous sample and study-created measures limited the quantitative component; mixed-methods rationale was implicit.

	Helenason et al., 2024
	Can't tell
	No
	Yes
	Can't tell
	Yes
	Qualitative methods and validated usability measures were strengths; reader-study recruitment and cross-component integration were insufficiently detailed.


Supplementary Table S1E. Mixed-methods integration
	Study
	5.1
	5.2
	5.3
	5.4
	5.5
	Key rationale

	Ndlovu et al., 2023
	Yes
	Yes
	Yes
	Can't tell
	No
	The qualitative component was strong; the quantitative component was small/self-selected with incomplete survey completion; handling of discordance was unclear.

	Tanguay-Sela et al., 2022
	Yes
	Yes
	Yes
	Yes
	No
	Interviews relied on extensive notes rather than audio recordings; the small recruited sample and custom questionnaire limited the quantitative component.

	Berge et al., 2023
	Yes
	Yes
	Yes
	Yes
	Yes
	Both components and their integration were clearly justified, conducted, and interpreted.

	Sideris et al., 2024
	Yes
	Yes
	Yes
	Can't tell
	Yes
	Components were strong and integrated, although procedures for resolving discordant findings were not explicit.

	Fujimori et al., 2022
	Yes
	Yes
	Yes
	Can't tell
	No
	The qualitative component was sound; the convenience sample of 14 physicians limited representativeness, and discordance handling was unclear.

	Gunlicks-Stoessel et al., 2024
	Can't tell
	Yes
	Yes
	Yes
	No
	Qualitative coding was well described; the small homogeneous sample and study-created measures limited the quantitative component; mixed-methods rationale was implicit.

	Helenason et al., 2024
	Yes
	Can't tell
	Can't tell
	Can't tell
	No
	Qualitative methods and validated usability measures were strengths; reader-study recruitment and cross-component integration were insufficiently detailed.


MMAT criterion labels
	ID
	Criterion

	S1
	Are there clear research questions?

	S2
	Do the collected data allow the research questions to be addressed?

	1.1
	Is the qualitative approach appropriate to answer the research question?

	1.2
	Are the qualitative data collection methods adequate?

	1.3
	Are the findings adequately derived from the data?

	1.4
	Is the interpretation substantiated by data?

	1.5
	Is there coherence among data sources, collection, analysis, and interpretation?

	3.1
	Are participants representative of the target population?

	3.2
	Are measurements appropriate?

	3.3
	Are there complete outcome data?

	3.4
	Are confounders accounted for?

	3.5
	Was the intervention administered as intended?

	4.1
	Is the sampling strategy relevant?

	4.2
	Is the sample representative?

	4.3
	Are measurements appropriate?

	4.4
	Is the risk of nonresponse bias low?

	4.5
	Is the statistical analysis appropriate?

	5.1
	Is there an adequate rationale for mixed methods?

	5.2
	Are components effectively integrated?

	5.3
	Are the outputs of integration adequately interpreted?

	5.4
	Are divergences and inconsistencies adequately addressed?

	5.5
	Do the components adhere to the quality criteria of each tradition?



Supplementary Table S2. CFIR reporting map and operational definitions
Supplementary Table S2 was compiled from the final Results themes, their supporting studies, and the retained MAXQDA code system. The original CFIR framework was prespecified for data organization. The table summarizes the mapping of extracted factors to CFIR constructs. The main coding was conducted by JZ following the calibration process; independent duplicate coding and formal intercoder-agreement assessment were not performed.
	Domain
	Original CFIR construct / review subtheme
	Operational definition
	Include
	Exclude
	Supporting studies

	Intervention Characteristics
	Relative Advantage
	Perceived advantage over current clinical decision-making or existing CDSS.
	Comparative accuracy, speed, effectiveness, or usefulness.
	Usability without comparison; workflow fit.
	23,27,29,30,32,34–37,40–44

	Intervention Characteristics
	Design Quality and Packaging
	Quality of interface, presentation, alerts, and user-facing design.
	Clarity, simplicity, presentation, alert design.
	Evidence validity; organizational resources.
	23,28,29,31,34–37,40,41

	Intervention Characteristics
	Evidence Strength and Quality
	Perceived credibility and validity of data, algorithms, and supporting evidence.
	Representativeness, explainability, fairness, validation.
	Interface design without evidential concern.
	23,31,32,38,39,41,43,44

	Intervention Characteristics
	Compatibility (review-specific placement)
	Technical and workflow fit of AI-CDSS with clinical work and information systems.
	EHR integration, interoperability, workflow alignment.
	General usability or organizational resource availability.
	27,36,40,41

	Characteristics of Individuals
	Knowledge and Beliefs: Trust
	Confidence in the credibility and reliability of AI-CDSS recommendations.
	Trust, skepticism, confidence in recommendations.
	Evidence properties without an expressed user perception.
	31,32,34,43,44

	Characteristics of Individuals
	Knowledge and Beliefs: Perceived usefulness/ease
	Perceived clinical value and effort required to use AI-CDSS.
	Usefulness, ease of use, effort expectancy.
	Objective interface or workflow characteristics alone.
	23,39,42

	Characteristics of Individuals
	Self-efficacy: Knowledge and skills
	Perceived capability to understand and operate AI-CDSS.
	Computer literacy, competence, confidence.
	Organizational provision of training.
	31,37,39

	Characteristics of Individuals
	Knowledge and Beliefs: Expectations
	Expectations regarding AI-CDSS behavior and clinical role.
	Expected alert behavior, functions, or performance.
	Observed performance without user expectations.
	34,41

	Inner Setting
	Access to Knowledge and Information: Training
	Organizational access to instruction about AI-CDSS operation and principles.
	Formal, peer, or practical training.
	Existing individual competence.
	23,33,35,40,41,43

	Inner Setting
	Available Resources: Time/workload
	Time available to learn and use AI-CDSS.
	Protected time, workload, scheduling constraints.
	System response time.
	28,35,40

	Inner Setting
	Available Resources
	Infrastructure and clinical resources required for use.
	Internet, space, workstations, tests, treatments.
	Training content or individual skills.
	31,36

	Inner Setting
	Culture
	Organizational norms concerning change and new technology.
	Openness or resistance to change.
	Individual distrust not described as organizational.
	23,37

	Process
	Engaging: Opinion leaders and colleagues
	Social and professional support that encourages implementation.
	Opinion-leader endorsement and visible peer use.
	Champion activity not explicitly reported.
	36,40,41,43

	Outer Setting
	External Policy and Incentives
	External policies, programmes, or reporting requirements affecting implementation.
	National programmes or external mandates.
	Internal procedures or culture.
	37



Supplementary Table S3. Study-by-construct matrix
Supplementary Table S3 was generated from the same study–theme assignments used in Table 5 and Supplementary Table S2 and summarizes the qualitative synthesis only. Quantitative findings are reported separately in Table 6. Codes: RA, Relative Advantage; DQP, Design Quality and Packaging; ESQ, Evidence Strength and Quality; COM, Compatibility; TR, Trust; PU/PEOU, perceived usefulness and ease of use; SE, knowledge and skills; EXP, expectations; TRN, training; TIME, time and workload; RES, available resources; CUL, culture; ENG, opinion leaders and colleagues; EPI, external policy. A dash indicates that the theme was not assigned to that study in the final qualitative synthesis and should not be interpreted as evidence of no association.
	Study
	Intervention Characteristics
	Characteristics of Individuals
	Inner Setting
	Process
	Outer Setting

	Romero-Brufau et al. (2020)
	RA; COM
	—
	—
	—
	—

	Barton et al. (2024)
	DQP
	—
	TIME
	—
	—

	Granviken et al. (2023)
	RA; DQP
	—
	—
	—
	—

	Ginestra et al. (2019)
	RA
	—
	—
	—
	—

	Ndlovu et al. (2023)
	DQP; ESQ
	TR; SE
	RES
	—
	—

	Tanguay-Sela et al. (2022)
	RA; ESQ
	TR
	—
	—
	—

	Haugsten et al. (2023)
	—
	—
	TRN
	—
	—

	Joshi et al. (2022)
	RA; DQP
	TR; EXP
	—
	—
	—

	Besculides et al. (2023)
	RA; DQP
	—
	TRN; TIME
	—
	—

	Berge et al. (2023)
	RA; DQP; COM
	—
	RES
	ENG
	—

	Sideris et al. (2024)
	RA; DQP
	SE
	CUL
	—
	EPI

	Yoon et al. (2024)
	ESQ
	—
	—
	—
	—

	Schwartz et al. (2022)
	ESQ
	PU/PEOU; SE
	—
	—
	—

	Fujimori et al. (2022)
	RA; DQP; ESQ
	PU/PEOU
	TRN; CUL
	—
	—

	Gunlicks-Stoessel et al. (2024)
	RA; DQP; COM
	—
	TRN; TIME
	ENG
	—

	Zheng et al. (2024)
	RA; DQP; ESQ; COM
	EXP
	TRN
	ENG
	—

	Anjara et al. (2023)
	RA
	PU/PEOU
	—
	—
	—

	Helenason et al. (2024)
	RA; ESQ
	TR
	TRN
	ENG
	—

	Stacy et al. (2022)
	RA; ESQ
	TR
	—
	—
	—

	Chen et al. (2023)
	—
	—
	—
	—
	—
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