Supplementary Table 1: Critical Appraisal of Included Studies
Studies were assessed using the Joanna Briggs Institute (JBI) Critical Appraisal Tools. Mixed-methods studies were assessed by

the JBI Qualitative Studies checklist for qualitative components, and the JBI Quasi-Experimental Studies checklist for quantitative
components.
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Supplementary Table 2: CDS Five Rights Rubric

CDS Five Right Scope
Right Content and
Information purpose
Right Person Stakeholder
alignment
and
engagement
Right Format Type and
presentation
Right Channel Integration
into existing
systems
Right Point in Timing and
Workflow fit of
explanation
delivery

Full Coverage

Explicit evaluation of explanation content
as an independent variable, with outcome
data. This requires either: (1) Comparison
>2 explanation types differing in
informational content (e.g. technical vs.
translated narrative, lower vs. higher-level
features, simple vs. enriched uncertainty);
or (2) Manipulation of specific
informational elements.

(1) Pre-specified or primary analysis of how
participant characteristics (expertise, Al
familiarity, role) moderate explanation
effects; or (2) End-user involvement in co-
design or structured feedback that
changed explanation content, format, or the
system evaluated.

(1) =22 formats compared with =1 objective
and =1 subjective outcome; (2) single
format vs. no-explanation control with =1
objective outcome + cognitive/utility data;
(3) iterative co-design with multi-round
evaluation and usability data

(1) Explanation evaluated within a real
clinical system or realistic interface (e.g.
embedded in EHR, deployed in live
workflow, or delivered through a system
used in routine care); or (2) Explicit
experimental comparison of delivery
channels (e.g. integrated vs. standalone,
digital vs. paper) with outcome data.

(1) Timing or sequence of explanation
delivery manipulated as independent
variable with outcome data; (2) evaluation
in a real/near-real clinical pathway with
workflow fit as a stated objective and =1
workflow outcome (time cost, task
delegation, disruption, or consultation fit);
(3) clinician-controlled explanation access
where timing/initiation is a design variable.

Partial Coverage

Explanation content described
in sufficient detail for
extraction, but content is not
manipulated as an
independent variable. Includes
comparison of explanation
presence vs. absence with
content held constant.

Participant characteristics
reported and user perceptions
collected, but no formal
moderation testing. Includes
post-hoc subgroup analyses
not pre-specified as study
aims.

Specific format used with user
perception outcomes reported,
but no format comparison or
link to objective decision-
making outcomes. Includes
presence vs. absence
comparisons using subjective
outcomes only.

Purpose-built interface
simulating a clinical tool with
domain-specific fidelity (e.g.
interactive prototype with
realistic clinical elements),
reporting integration-level
outcomes (usability in context,
workflow compatibility,
deployment feasibility, or
integration preferences).

Objective or subjective
decision outcomes reported in
the presence of fixed,
researcher-controlled
explanation delivery; no
workflow-specific
consequences measured.

Minimal Coverage

Explanation type identified but
content, scope, or purpose not
evaluated beyond study setup
description.

Stakeholder type identified only;
no relevant user characteristics
reported and no investigation of
user-level variation in response to
explanations.

Format described but not
evaluated beyond study setup
description.

Explanations delivered via a
generic or non-clinical platform
(e.g. online survey, static images)
with no assessment of clinical
integration.

Timing of explanation delivery
described but no timing effects
evaluated, no workflow
consequences measured, and no
actionability data beyond study
setup.



Supplementary Table 3: Inclusion and exclusion criteria

Theme

Publication type

Domain & Setting

Al / XAl focus

Stakeholder involvement

Data & Methodology

Inclusion Criteria

. Peer-reviewed or conference-
accepted full text

. Pre-prints

. Clinical environments or realistic
simulations

e  Applications in diagnosis,
prognosis, treatment
recommendation, or risk
prediction

e  Explicit or implicit focus on XAl
techniques, regardless of whether
the term “XAl” is explicitly used

e  Evaluation of interpretability, trust,
usability, and fairness

e  Comparison of multiple XAl in
clinical decision-making

e  Description of XAl in a specific
clinical decision or task

e  Clinician and/or patient
involvement in design or
evaluation

e  Patient-facing explanations or
shared decision-making contexts

e  Diverse healthcare professionals
(doctors, nurses, radiologists,
etc.)

e  Qualitative or quantitative data on
clinician and/or patient
perceptions of XAl metrics

e Impact of XAl on decision-making
accuracy or clinical workflow

Exclusion Criteria

Reviews, meta-analyses, editorials,
opinions, theses, commentaries

Conference abstracts without full text
Non-healthcare domains

Veterinary or non-human medical
contexts

Laboratory-only experiments without
clinical relevance

No XAl implementation or evaluation,
including studies in which Al predictions
and explanations were manually
authored by researchers to simulate Al
system outputs*

Al for administrative tasks only

Purely theoretical or performance-
focused

No end-user involvement

XAl tools without feedback or
interaction

Developer or regulator-only
perspectives

Studies in which end-user involvement
was limited to post-hoc output rating or
isolated perceptual measures, without
linkage to specific explanation features
or decision-making contexts. **

No empirical data on explainability
No outcome or impact assessment

Frameworks for XAl evaluation lacking
empirical evidence

* Revised from protocol: criterion added to clarify fidelity of XAl and differentiate between explanations generated by an Al
model versus a human researcher. [Date of revision: March 18, 2026]

** Revised from protocol: criterion added to clarify the minimum threshold for end-user engagement required for extraction
within the Five Rights framework. [Date of revision: February 27, 2026]



Supplementary Note 1: database searches
PubMed search strategy

((("Artificial Intelligence"[Mesh] OR "Machine Learning'[Mesh] OR "Deep Learning'[Mesh] OR "Neural Networks, Computer'[Mesh]
OR "Algorithms"[Mesh]) OR (Al[tiab] OR "Artificial intelligence’[tiab] OR "Machine learning"[tiab] OR "Deep learning"[tiab] OR
"Neural network*"[tiab] OR "Large language model*'[tiab])) AND (("Explainable Al'[tiab] OR "XAl"[tiab] OR "Model
Interpretability"[tiab] OR "Transparency'[tiab] OR "Black box"[tiab] OR "White box"[tiab] OR "Feature attribution’[tiab] OR "Saliency
map*"[tiab] OR "SHAP'[tiab] OR "LIME"[tiab] OR counterfactual*[tiab] OR explainab*[tiab] OR interpretab*[tiab])) AND (("Decision
Support Systems, Clinical'[Mesh] OR "Decision Making, Computer-Assisted'[Mesh]) OR ("Clinical decision support"[tiab] OR
"CDS'[tiab] OR "CDSS"[tiab] OR "Clinical decision making"[tiab])) AND (("User-Centered Design"[Mesh] OR “User-Computer
Interface’[Mesh] OR "Health Plan Implementation”[Mesh] OR "Attitude to Computers"[Mesh]) OR (Usability[tiab] OR "User
study"[tiab] OR "Human factors'[tiab] OR "Workflow"[tiab] OR "Implementation"[tiab] OR "Trust"[tiab] OR "Cognitive load"[tiab] OR
"Shared decision-making"[tiab] OR "Clinician*"[tiab]))) AND Humans[Mesh]

IEEE Xplore search strategy

(("Document Title":XAl OR "Document Title":Explainab* OR "Abstract":XAl OR "Abstract":Explainab*) AND ("Abstract":"machine
learning” OR "Abstract":Al) AND ("All Metadata":"clinical decision support" OR "All Metadata":"decision support system") AND
("All Metadata":medical OR "All Metadata":clinical))

Embase search strategy

(‘artificial intelligence'/exp OR 'machine learning’/exp OR 'deep learning'/exp OR 'neural network'/exp OR ‘artificial
intelligence'ti,ab OR 'machine learning"ti,ab OR 'deep learning'ti,ab OR 'neural network*"ti,ab) AND (‘explainable artificial
intelligence'/exp OR 'explainable ai"ti,ab OR 'xai"ti,ab OR 'model interpretability"ti,ab OR 'feature attribution':ti,ab OR 'saliency
map*"ti,ab OR 'shap'ti,ab OR 'lime"ti,ab OR 'counterfactual explanation*"ti,ab OR explainab*:ti,ab OR interpretab*:ti,ab) AND
(‘clinical decision support system’/exp OR 'medical decision making'/exp OR ‘clinical decision support"ti,ab OR ‘cds"ti,ab OR
'cdss':ti,ab OR 'clinical decision making'"ti,ab) AND (‘user centered design'/exp OR 'human computer interaction'/exp OR
'implementation science'/exp OR 'usability"ti,ab OR 'user study'ti,ab OR 'human factors"ti,ab OR 'workflow"ti,ab OR 'trust"ti,ab
OR ‘clinician*"ti,ab OR 'physician*"ti,ab) AND 'human’/de

ACM Digital Library search strategy

(Title:("explainable Al" OR XAl OR explainab* OR interpretab* OR "model interpretability”) OR Abstract:("explainable Al" OR XAl
OR explainab* OR interpretab* OR "model interpretability”)) AND (Title:("decision support" OR “clinical decision support" OR
CDSS OR CDS) OR Abstract:("decision support" OR "clinical decision support” OR CDSS OR CDS)) AND (Al OR "artificial
intelligence" OR "machine learning" OR "deep learning") AND (clinical OR medical OR healthcare OR patient OR clinician OR
physician)

Scopus search strategy

TITLE-ABS-KEY ( ( "artificial intelligence" OR "machine learning” OR "deep learning" OR "neural network*" OR "Al" OR "ML" ) AND (
"explainable Al" OR "XAI" OR "model interpretability” OR "feature attribution" OR "saliency map*" OR "SHAP" OR "LIME" OR
"counterfactual explanation*" OR explainab* OR interpretab* ) AND ( "clinical decision support” OR "CDS" OR "CDSS" OR "clinical
decision making" ) AND ( "usability" OR "user study" OR "human factors" OR "workflow" OR "implementation” OR "trust" OR
"clinician*" OR "physician*" OR "user-centered design") )

ArXiv search strategy

arXiv advanced search (https://arxiv.org/search/advanced): abstract field only, no category or date filter applied. "Al" AND
"decision” AND "explain" AND "“clinical"
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