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Abstract

Shared decision-making (SDM) is a collaborative process involving patients, their support networks, and the healthcare
team, where patients are given a central role in making decisions about their health through effective communication. Since
its introduction in the medical field, artificial intelligence (AI) has been increasingly used to support the SDM process. This
systematic review is aimed at assessing the precise relationship between Al systems and the SDM process, highlighting both
the potential for improvement as well as flaws. The systematic review followed the PRISMA methodology. Three databases
were used to search for relevant literature: PubMed, Scopus (limited to the Medical field), and Web of Science (all fields).
Two filtering rounds were performed, one on titles and abstracts, and one on the full-text of the articles. Extracted data
included year, medical specialty/field, article type, Al method, developed or analyzed Al, clinical setting, use of Al, biases
or limitations, funds, competing interests, ethical concerns, and algorithmic transparency/fairness. The authors also sum-
marized the objective and contribution of each paper. The database search retrieved 927 records after duplicate removal.
After the filtering rounds, 66 studies met the inclusion criteria; mostly articles published in 2024 (26.9%). Medical specialties
were reported in 61.5% of studies, most frequently oncology (15.3%), orthopedics (7.7%), and cardiology (6.4%). Concep-
tual papers predominated (38.4%), followed by observational studies (20 reports) and reviews (18 reports). Almost half of
the included articles (48.7%) did not specify an Al method. Among those that did, machine learning (28 reports) was most
common, followed by others such as deep learning (9 reports) and large language models (6 reports). The objectives and
contributions of the papers were distilled and discussed, including topics such as decision aids and conversation support,
value consideration in recommender systems, time efficiency and aid in non-clinical tasks, black-box Al, fairness, reliability,
and trust, human empathy, training and education, and design. The main risks that Al presents to the SDM process were
identified in communication failures, lack of consideration for patient preferences, and absence of co-designing. Neverthe-
less, Al holds significant promise: it can increase clinical efficiency, contribute to chronic disease management, and enable
patients to engage in self-monitoring and treatment adherence, thereby supporting sustained participation in their care. Al
can also act as a decision aid and enrich patient—clinician dialog by clarifying options and aligning recommendations with
individual values, ultimately fostering more collaborative decision-making. Al shall not be framed as a “negative” force for
SDM, but rather should be harnessed for the opportunities it presents. Research and education should focus on overcoming
the identified obstacles.
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1 Introduction

Artificial Intelligence (AI) systems in healthcare present
novel challenges from both legal and ethical perspectives,
which can hinder their widespread adoption (European Par-
liament 2022). Commonly explored obstacles, which are
of particular concern to the healthcare system, include pri-
vacy risks, biases, lack of transparency, and accountability
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(Morley and Floridi 2024). Recently, these discussions have
also centered on how these systems impact clinical work-
flows and the relationship between physicians and patients
(Mittelstadt 2021).

The most popular Al applications in the healthcare field
are systems designed to assist physicians in their clinical
decision-making (Yu et al. 2018; Garcia-Vidal et al. 2019).
So-called Clinical Decision Support Systems (CDSSs)
have the potential to help physicians in diagnostic tasks, in
treatment recommendations, and more (Sutton et al. 2020).

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00146-026-02955-5&domain=pdf

Al & SOCIETY

Broadly speaking, two main approaches may underpin these
systems. Knowledge-based (or rule-based) systems rely on
explicit medical rules, often using if—then logic to gener-
ate recommendations. In contrast, machine learning-based
systems infer patterns from large datasets, enabling them to
recognize correlations and make predictions without relying
on pre-specified rules (Sutton et al. 2020). While knowl-
edge-based systems offer transparency and interpretability,
machine learning approaches promise adaptability and pre-
dictive power, but often at the cost of opacity (Sutton et al.
2020) (Amann et al. 2020). Regardless of the approach they
may be based on, Al systems can insert themselves in the
context of clinical decision-making by acting as co-decision
makers alongside healthcare professionals (Duffourc 2023).
In this sense, it seems clear that Al can acquire a crucial role
in the clinical context and become part of the complex rela-
tionship between healthcare professionals and their patients.

The patient/physician relationship, in particular, has
historically been the center of specific attention by ethi-
cists and legislators (Kaba and Sooriakumaran 2007; Ema-
nuel and Emanuel 1992; Beauchamp 2011). A paternalistic
approach was characteristic of traditional medicine, where
the physician has often been perceived as a “prevailing”
figure over the patient, following the paradigm of “doctor
knows best” (Lansdown 1994). However, not all aspects
of paternalism are to be entirely discarded. Loignon and
Boudreault-Fournier (2012), for example, proposed the
notion of benevolent coaching, describing situations in
which patients themselves may seek a more directive yet
compassionate form of guidance. In this model, physicians
act with empathy and commitment, offering accompani-
ment and support that can, under certain circumstances,
empower rather than limit patients. At the same time, the
broader paradigm shift that redefined the physician—patient
relationship began decades earlier with the recognition of
informed consent as a core medical principle in the Dec-
laration of Helsinki (WMA. 1964). Since then, legislators
have almost unanimously adopted norms that recognize
informed consent as a legal obligation (Boulton and Parker
2007). Informed consent serves as a foundational element
to ensure that patients receive adequate, relevant informa-
tion and voluntarily agree to medical interventions. Build-
ing on this foundation, modern ethics and international
scientific guidelines (NICE Guidelines 2021), emphasize
that the complex patient/physician relationship should
evolve toward the principles of shared decision-making
(SDM) (Montori et al. 2023). As defined by Elwyn et al.,
SDM is: “an approach where clinicians and patients share
the best available evidence when faced with the task of
making decisions, and where patients are supported
to consider options, to achieve informed preferences”
(Elwyn et al. 2012). SDM is a collaborative process that
is considered particularly appropriate for situations where
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two or more medically reasonable choices exist, and the
purpose behind SDM is to ensure the respect of patient
autonomy, not only by sharing information, but also deci-
sional authority (Whitney et al. 2004). To be effectively
protected, patients must be placed in a position to make
choices that reflect their personal preferences, beliefs, and
values, and be informed according to scientific evidence
(Elwyn et al. 2017). Therefore, for example, while a physi-
cian might be tempted to choose an option that maximizes
life expectancy, the patient might prefer an option that,
while granting a lower life expectancy, allows them to
achieve a greater quality of life (Kim and Kim 2023). The
SDM process, while centrally focused on the patient/phy-
sician relationship, extends to a broader and complex net-
work of figures, including other healthcare professionals,
patient associations, and a variety of support persons (e.g.,
religious figures, relatives) (Kim and Kim 2023; Jeanne
Wirpsa et al. 2019). To facilitate SDM in the discussion of
options, risks, benefits, and consequences, patient decision
aids or graphical presentations can also be used (NICE
Guidelines 2021; O’Connor et al. 2004; Wieringa et al.
2019). SDM is considered the most effective way of pro-
tecting patient autonomy, though it is often overlooked in
reality, usually due to time constraints or lack of specific
training on the matter on the part of the healthcare profes-
sionals (Elwyn et al. 2023; Moleman et al. 2021; Caverly
and Hayward 2020).

The involvement of Al has the potential to address some
of these limitations by supporting clinicians with informa-
tion processing as well as patient education and empower-
ment (Abbasgholizadeh Rahimi et al. 2022). There is in
fact a wide variety of manners in which Al can support
SDM, such as improving risk communication, recognizing
patterns in specific patients’ health data, recommending
personalized treatment, which Rahimi et al. have summa-
rized in ten fundamental pillars (Abbasgholizadeh Rahimi
et al. 2025). On the other hand, Al could make commu-
nication, which is essential to SDM, all the more difficult
(Sauerbrei et al. 2023). The relationship between Al and
SDM remains insufficiently defined, both regarding its
potential advantages and limitations, and in determining
where future efforts should focus to ensure that SDM is
respected and further strengthened.

The purpose of this systematic review is precisely
that of assessing the SDM/AI relationship, for both its
benefits and issues, and identifying possible solutions to
the identified barriers. A similar review has already been
conducted by Abbasgholizadeh Rahimi et al. 2022. This
work is meant to provide a timely update, which is particu-
larly relevant considering the increasing body of work on
medical Al in the latest few years, while also employing
selection criteria that allows for a more comprehensive
analysis overall.
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2 Methods
2.1 Search strategy

A systematic review was first conducted until Febru-
ary 2025, and then again in January 2026 following the
PRISMA methodology. Three electronic databases were
used to search for literature: PubMed, Scopus (limited
to the medical field), and Web of Science (all fields).
The search on PubMed and Scopus used the following
keywords: ("Shared decision-making" OR "SDM" OR
"informed choice") AND ("Artificial intelligence" OR
"AI"). Finally, for Web of science, the search was not lim-
ited to any field, to ensure that a wider scope of studies
were involved, but the keywords employed were slightly
modified, by inserting two more keywords that still nar-
rowed down the research to healthcare: ("Shared decision-
making" OR "SDM" OR "informed choice") AND ("Artifi-
cial intelligence" OR "AI") AND (“health” OR “patient”).
The search was limited to articles published until June
2025.

2.2 Paper selection
The selection process involved two rounds of filtering:

1. The first round was performed independently by two
reviewers and was particularly inclusive as a screening
procedure, so that papers were included if even one of
the two reviewers considered that the inclusion criteria
were met. It was only based on titles and abstracts, so
the full text was not retrieved nor consulted at this stage.

2. The second round was performed independently by two
reviewers and was more selective, since only manu-
scripts selected by both reviewers were included for
the following phases. In this phase, the filtering was
based on the retrieved full text. In case of disagreement
between the two reviewers, a third author, an expert in
legal medicine and in the field of SDM, was consulted
to resolve the discrepancy and reach a consensus.

The following criteria were employed for both rounds:
e Inclusion criteria:

a. [English language;

b. Sufficient focus on the relationship between Al and
shared decision-making: the articles must highlight
the benefits and/or the shortcomings of Al use in
relation to SDM. Discussions that are only indirectly
relevant are not covered;

c. Studies published in a peer-reviewed journal/peer-
reviewed conference proceedings.

e Exclusion criteria:

a. Not in English language;
Book chapters, interviews, unpublished works;

c. Shared decision-making, Al, or their relationship
only mentioned briefly.

2.3 Data extraction

The studies selected after the two selection rounds were used
to build an Excel database and then analyzed with the extrac-
tion of the following parameters. The extraction process was
performed by two authors, with a medical and law back-
ground, working collaboratively. For each of the following
categories, whenever the study was not explicit, the “n/r”
(not reported) tag was used.

a) Year of publication.

b) Medical specialty or field in which Al was either tested
or discussed was reported, as stated by the authors of
the manuscripts. If multiple medical specialties were
relevant, multiple ones were mentioned.

c) Article type, classified according to the following cat-
egories: experimental study; observational study, con-
ceptual paper, when offering theoretical, ethical, legal,
or technological analysis without conducting an experi-
ment or observational study; study protocol, when a
detailed plan for a future experimental study was pre-
sented, but not yet implemented or analyzed; review arti-
cle, including systematic reviews (structured, methodi-
cal, often with meta-analysis), scoping reviews (broadly
map existing literature), and narrative reviews (more
descriptive and less structured). Consideration was also
given to whether the study fell within a clinical trial or
whether clinical trials were explicitly considered as a
future opportunity. Multiple category labels were con-
sidered to apply to the same article when appropriate.

d) Al method involved, comprising the labels explicitly or
semi-explicitly employed by the authors of the respec-
tive studies. To minimize the risk of misattribution, no
additional categorization of these labels was undertaken.
Some of the identified methods include machine learn-
ing, expert systems, and large language models. The
method was only recalled if it was the focus of the entire
study and/or a significant part of it. Simple mentions of
technologies that were not specifically analyzed and/or
employed were excluded. E.g., a paper that mentions
that AT advances include machine learning, but does not
specifically address it or consider it as the basis of its
work, would not be considered.
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e) Developed or analyzed Al in the context of the study,
including both products and services, even at a very
early project level.

f) Clinical setting: This was meant in a comprehensive
sense, including the specific subspecialty or clinical dis-
ease, or the place where the study was conducted. The
place could reference a country, a city, or the specific
clinic involved.

2) Use of Al specifying the function that the Al was used
for, e.g., support decision-making, generate decision
aids, provide information, and perform administrative
tasks. If multiple uses were mentioned, they were all
reported.

h) Biases or limitations, reported as declared by the
authors, in specific sections and in an explicit manner.

i) Funds, according to the authors’ declarations.

j) Competing interests, as reported by the authors.

k) Ethical concerns: Authors’ declarations about ethical
approval/informed consent around their study were
reported. Only explicit declarations, in specific dedi-
cated sections, were covered.

1) Algorithmic transparency/fairness, indicating whether
the authors referenced these types of concerns or not.

Finally, two authors independently summarized each
paper’s objective and contribution. The objective was under-
stood as the study’s overall aim, not necessarily as formu-
lated by the original authors but as interpreted by the review-
ers in light of the paper’s broader purpose. The contribution
referred specifically to how the study was judged to inform
understanding of the relationship between Al and SDM. In
both cases, these were interpretive assessments rather than
author-declared claims, and they were not derived from pre-
defined categories. Disagreements were solved by discussion
or consultation of a third author, a physician with expertise
in legal medicine and SDM.

3 Results

The literature search resulted in 467 records extracted from
PubMed, 389 from Scopus, 437 from Web of Science, for a
total of 1293 retrieved records, and 927 articles, after dupli-
cates elimination.

After the first round of selection, 422 abstracts were
included, 23 of which could not, unfortunately, be retrieved
in full text, leaving a total of 399 articles that could undergo
full-text assessment. Upon completion of the second round,
78 final studies were selected and reported on. No articles
were included from the cross-reference checking. More
details can be seen in the PRISMA diagram (Fig. 1).

Moving on to the selected studies, the number of identi-
fied publications by year resulted in 5 papers published in
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2020, 7 in 2021, 12 in 2023, and 21 in 2024. For 2025, only
19 studies were identified by June 2025, so these data are
partial (see a visualization of this data in Fig. 2, Graph A).

Relevant medical specialties were only reported in 61.5%
of the articles (with some articles listing more than one spe-
cialty), of which the most common reported ones were:
oncology (15.3% of all articles), orthopedics (7.7%), and
cardiology (6.4%). Details are shown in Fig. 2, Graph B.

According to the article type, only two papers was rel-
evant to multiple categories (review and a study protocol,
observational study, and conceptual paper). Conceptual
papers were by far the most common, comprising 38.4%
of the selected studies (30 studies out of 78). Second in
popularity were observational studies (20 reports), focus-
ing mostly on physician and patient attitudes. Less fre-
quently, reviews (18 reports, including narrative reviews and
an embedded review), and finally experimental studies (6
reports) and study protocols (6 reports) were identified. Half
of the experimental studies were published between 2024
and 2025 (data not shown). For details, see Fig. 3, Graph A.

No Al method was reported in 48.7% of the studies (38/66
studies). The most common label was machine learning (28
reports), followed by deep learning (9 reports), large lan-
guage models (6 reports), and natural language processing
(4 reports) (see Fig. 3, Graph B).

Moreover, algorithmic transparency was discussed in over
half of the included articles (41 reports), while algorithmic
fairness was only discussed in around one quarter of them
(20 reports), of which 15 tackled both topics.

These data points, along with the remaining data related
to the developed or analyzed Al, the clinical setting, the use
of Al, the biases or limitations, the funds, the competing
interests, and the ethical concerns, are all reported in Table
A of the Supplementary material.

The summarized objective and contribution of the articles
are indicated in Table 1.

4 Discussion

A first notable outcome of the present systematic review is
the retrieval of a large number of records, compared to a
relatively smaller set of included articles. This reflects, on
the one hand, a substantial scientific production on themes
related to Al and SDM, particularly concerning Al for
score prediction (including risk prediction and patient-
reported outcomes prediction) and Al for patient education
(excluding Al-powered decision aids), which is encourag-
ing for the field. On the other hand, 70 studies belonging to
the first category and 30 belonging to the second category
were not included, because, although they addressed both
Al and SDM, they lacked a sufficient focus on the relation-
ship between these two areas or specific implications and
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consequences for SDM, which were crucial to the devel-
opment of this review. Additionally, no literature emerged
from our review regarding patient preference predictors
(PPP), though this topic was not specifically addressed by
the research terms.

While these studies were not considered for the results,
and consequently for the rest of the discussion, it is still
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important to note that Al for score prediction and patient
education are very significant trends in current research.
Turning now to the included studies, an examination
of publication years confirms a growing trend, as already
reported in 2022 (Abbasgholizadeh Rahimi et al. 2022),
which also reflects the broader rise of Al research in gen-
eral (Maslej 2025). We can, thus, conclude that attention to
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the topic is spreading and that in the future, we may expect
even more works covering the topic. While fewer studies
are recorded for 2025 than for 2024, 2025 data were limited
to articles published until June, so the final total will likely
exceed that of 2024.

The high percentage of articles with “not reported” medi-
cal specialty points toward a more comprehensive discussion
of the topic, rather than in specific clinical contexts. The
reported specialties align with fields traditionally associ-
ated with shared decision-making the most (Shinkunas et al.
2020; Stacey et al. 2024), where patient preferences and val-
ues matter the most, due to the variety of treatment options
and impact on personal life, e.g., oncology.

A broad “big picture” discussion of the topic of AI-SDM
also emerges from the analysis of the reported types of Al
methods, which were not specified by the majority of arti-
cles. The cited methods are mainly to do with the macro-
category of data-driven Al (e.g., machine learning and deep
learning). Rule-based systems, meaning systems where
knowledge was symbolically represented,' are only very
rarely mentioned. This reflects general research trends in
the field of AI (Russell and Norvig 2021; Maslej et al. 2025).

Despite a growing and comprehensive discussion on the
topic, it seems that experimental studies are lacking, which
is coherent with the low number of medical specialty-
focused articles. On the other hand, experimental studies
(and study protocols) seem to be growing in popularity over
the last couple of years, so it could be expected that they will
further grow in popularity. While ethics/policy-focused stud-
ies are certainly necessary, it is time to also develop some
more concrete applications to see how feasible and effective
the suggested solutions are in practice.

The identified articles shed light on relevant recurring
themes at the intersection of SDM and Al, underscoring
SDM as a crucial guiding principle for responsible Al in
healthcare. In the following sections, these themes will be
explored in detail.

4.1 Decision aids and conversation support

The most significant application of Al in ensuring SDM is in
the form of decision aids (Baysah Clark et al. 2024), which
could be used to empower patients’ autonomy. Al can serve
as a decision aid itself, as in the case of chatbots, or generate
them (Lawson McLean et al. 2024). Given their interactive
nature, chatbots can be particularly effective in answer-
ing patients’ questions and responding to their expressed

! Rule-based systems are computational approaches in which knowl-
edge is expressed explicitly as a set of “if-then” rules (symbolic rep-
resentations). Reasoning is achieved by applying these rules to known
facts, in contrast to machine learning methods, which infer patterns
directly from data. (Russel & Norvig, 2021).

preferences. The advantage of these Al-powered decision
aids over traditional ones is that they can be tailored to the
individual patient (Khosravi et al. 2024). However, these
tools should undergo rigorous validation to avoid mislead-
ing or incomplete information, which may ultimately lead
to more harm (Song et al. 2025).

Decision aids, particularly chatbots, could also be
intended to interact with physicians, that could use it to
review patients’ questions, in preparation for their in-person
interaction, thus improving their responses (Shi et al. 2023).
Some “conversation tools” are also designed to involve other
individuals (e.g., patients’ significant others), and are trained
using patient experience data (Rietjens et al. 2024). Jayaku-
mar et al. found that, for patients with advanced knee osteo-
arthritis, decision aids incorporating preference scales and
personalized outcome estimates increased feelings of being
informed, involved, and in control of the decision-making
process (Jayakumar et al. 2021).

Al applications can also provide a data point that can be
discussed during patient/physician communication (Stroud
et al. 2025; Lukkien et al. 2024; Cheetham et al. 2025) or
can act as “pocket expertise” for patients, enabling them to
fill in some gaps in knowledge and to prepare questions, and
thus laying the groundwork for a more collaborative process
and reducing asymmetries in the relationship (Song et al.
2025; Ji et al. 2025; Gonzalez et al. 2025). Al can be used
as a “conversational agent” even prior to visits, to maximize
the utility of the in-person consultation (Chua et al. 2022).
In oncology, for instance, Turner (2023) suggested that
Al could replace the functions of multidisciplinary tumor
boards (MTBs), providing tailored data and management
options that support personalized, one-on-one clinical dis-
cussions between clinicians and patients. More generally, it
has been suggested that Al systems could be used alongside
chatbots to answer patients’ questions, recreating a more
intimate personal setting where spiritual and cultural values
could be better explored (Turner 2023). It is important to
consider, though, that while Al-supported care may promote
a collaborative environment, it may also push patients into a
more passive role, delegating authority to physicians (Arb-
elaez Ossa et al. 2025).

4.2 Value consideration in recommender systems

Al recommender systems, meaning algorithmic tools that
retrieve, predict, and suggest personalized health options
(Tran et al. 2021; Sun et al. 2023), particularly those provid-
ing ranked suggestions, tend not to take patient preferences
and values into account (Arambula and Bur 2020), but focus
on lifespan (McDougall 2019). However, patients may con-
sider other factors to be more important, e.g., prioritizing the
preservation of their looks over a more effective treatment.
The AT’s lack of consideration for patients’ priorities risks
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enforcing a “computer knows best” scenario (McDougall
2019), in which the machine relegates patient preferences to
an afterthought, or bypasses them completely, leading to a
new form of digital paternalism (Sauerbrei et al. 2023), or to
a situation of “double paternalism” (Lorenzini et al. 2023).
To address the “computer knows best” scenario, McDou-
gall has suggested value-flexible Al designs, that incorporate
individual patient values, thereby ensuring that treatment
recommendations are shaped by personal preferences rather
than generic criteria (McDougall 2019). Attention must also
be given to “soft facts” such as the patient’s personality,
life situation, or cultural background, which are essential for
safeguarding patient autonomy (Heyen and Salloch 2021).
Although machine learning-based CDSS cannot cur-
rently comprehensively integrate these nuanced factors
(Heyen and Salloch 2021), there is emerging potential
for patient preferences to be incorporated in these tools
(Rietjens et al. 2024). Such tools can be used alongside
recommendation systems to foster dialogue with physi-
cians, with the aim of adapting outputs to patient pref-
erences. For instance, Hao et al. developed a prototype
called “i-SDM” to support SDM by assessing patient
preferences and integrating them into a visual, interactive
interface that facilitates dialog (Hao et al. 2024). Similarly,
the CoroPrevention approach includes an application to
collect patient-reported outcomes and preferences, a car-
egiver dashboard that integrates a decision support system
alongside SDM support, and finally a patient mobile app
to support patients in their required behavioral changes
journey (Bonneux et al. 2022). Other authors have also
suggested assigning specific weights to patient treatment
outcome preferences, influencing the Al-generated rec-
ommendations (Singh et al. 2023).Wu and Xiao (2021)
proposed a comprehensive decision-making system archi-
tecture that integrates clinical symptoms with subjective
patient preferences by matching structured side-effect
profiles with patient-entered values and concerns. This
rule-based approach, which produces recommendations
by drawing on structured, symbolic knowledge repre-
sentations rather than opaque machine learning models,
is inherently highly interpretable (Wu and Xiao 2021).
Another technical framework proposal is that of “Mit-
Plan 2.0, designed to identify an optimized treatment
plan based on a weighted multivariate objective function,
considering financial cost, patient’s burden, and patient’s
perceived adherence to the treatment (Michalowski et al.
2021). Other authors have introduced an SDM tool in
which patients complete a "values module," where they
rate their desired level of pain relief, willingness to take
time off for recovery, and acceptable level of surgical risk,
generating personalized risk—benefit profiles (Jayakumar
and Bozic 2020). Preference elicitation tools could also
be embedded within the patient health record (Sacchi

@ Springer

et al. 2015). Some frameworks also explicitly incorporate
designated 'SDM moments' to facilitate clinician—patient
dialog (Bak et al. 2025). When direct elicitation is not
feasible, approaches based on collaborative filtering
and natural language processing could allow to estimate
patient-specific utility values, inferring preferences from
similar patients and patient-reported experiences (Parim-
belli et al. 2015). However, not all patients may be suitable
for this approach. Moreover, when Al is used in clinical
care, physicians may bear greater responsibility to identify
relevant factors overlooked by the system and to encourage
patient input (Kudina 2021). This is especially important
in maternity care, which requires the reconstruction of a
holistic picture to make sound clinical decisions (Begley
et al. 2021).

Nevertheless, these proposals demonstrate how Al
could enhance SDM by systematically ensuring that
patient preferences are by design integrated in the clini-
cal decision, thereby addressing the limitations sometimes
observed in the traditional processes.

4.3 Time efficiency and aid in non-clinical tasks

The use of Al systems in clinical care could free up more
time for physician/patient interaction, allowing them to focus
more on engaging with patients emotionally and evaluat-
ing their values closely (Nilsen et al. 2024; Sauerbrei et al.
2023). However, it is crucial for this scope to ensure that
physicians are sufficiently educated; otherwise, the opposite
effect could be achieved (Sauerbrei et al. 2023).

Al can also be used for non-clinical task, that may still
impact on SDM. For instance, Al can be used to record, tran-
scribe, and summarize consultations, making patient prefer-
ences and values available over time (Kwon et al. 2024). In
the setting of surgical treatments, Al-simulated reconstruc-
tions of aesthetic outcomes after surgery can help patients
form their opinions by visualizing the expected results (Bor-
soi et al. 2024). Other applications also include Al to stream-
line documentation and to analyze patient speech, to provide
feedback for clinicians, so that they may coherently improve
their communication (Chua et al. 2022).

4.4 Black-box Al

The most commonly cited downside of Al impacting SDM
is the possibility of incurring in communication failures.
This concerns “black-box” Al, especially, since their lack of
interpretability and/or explainability was found to be a major
obstacle to proper communication (Tarantini et al. 2025;
Schuitmaker et al. 2025; Samhammer et al. 2022; Ranjbari
and Abbasgholizadeh Rahimi 2024), as well as to time effi-
ciency (Abbasgholizadeh Rahimi et al. 2022).
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The black-box phenomenon may challenge physicians
when relaying system outputs to patients and aligning them
with patient values, as evaluating their reliability and gen-
eralizability requires understanding the system’s inputs,
excluded variables, and training data, as highlighted in
discussions of KDIGO (Kidney Disease Improving Global
Outcome) automation (Pierce et al. 2022).

Lacks of understanding of the AI’s output poses the risk
over-reliance on the Al that in turn, endangers physician
autonomy (Funer and Wiesing 2024; Lorenzini et al. 2023).

Opacity may also force physicians to mediate between the
patient and Al, which becomes an ambiguous third party,
delaying or paralyzing decision-making and reducing mutual
understanding—the so-called “third wheel” effect (Triberti
et al. 2020).

Al systems interacting directly with patients might prove
even more burdensome, due to combined lack of understand-
ing of Al outputs compounds and the traditional medical
knowledge asymmetry (Karaa 2024). While Al could theo-
retically lead to “full independence” of the patient, it may
instead leave them with “relative ignorance”, forcing them to
accept or reject a decision that is based on not easily under-
standable data (Karaa 2024).

Explainable AI (XAI) could present a solution to this
matter (Bae et al. 2025; Shi et al. 2025; Badal et al. 2023),
generating post hoc explanations for the outputs of otherwise
opaque ‘black-box’ models (Babic et al. 2021). At the same
time, though, what may be needed is not explainability nor
transparency, but rather justifiability: showing why a rec-
ommendation is appropriate for a patient’s values (“value-
based reasons”), providing a “justification accessible to the
patient (i.e., which they can evaluate in light of their values,
priorities, and the facts of their situation) for the AI's recom-
mendation” (Muralidharan et al. 2024). Justifiable Al differs
from value-flexible AI (McDougall 2019) in that it does not
match an individual’s values in advance, but provides justi-
fications based on general value assumptions, which patients
can then accept or reject.

4.5 Fairness, reliability, and trust

Biases and unreliability, including those introduced by false,
misleading, or outdated information—especially if not con-
textualized—may undermine the SDM process, particularly
in patient-facing Al (Shi et al. 2025), (Hassan et al. 2024),
(Lawson McLean et al. 2024; Song et al. 2025).

Some authors emphasize incorporating diverse “fairness
preferences”, such as prioritizing the "sickest first" or soci-
etal benefit, into SDM, though AI’s lack of transparency can
hinder the ability to balance these preferences effectively,
thereby challenging trust and stakeholder involvement in
healthcare decisions (Ndher et al. 2024).

A lack of fairness and reliability contributes to a broader
lack of trust in the use of Al (Tarantini et al. 2025; Tanguay-
Sela et al. 2022), compounded by privacy and ethical con-
cerns (Upreti 2024; Hassan et al. 2024; Sassi et al. 2024;
Osmanodja et al. 2024).

Observational studies show that patients, physicians, and
healthcare leaders are open to using Al in SDM (Sisk et al.
2025; Gould et al. 2023; Larsson et al. 2025)—provided
that physicians remain involved (Ben Hmido et al. 2025).
Clear information on the tools advantages and limitations
along with patient permission is essential for trust (Haley
et al. 2024; Badal et al. 2023). Revealing the involvement
of Al could, however, lower trust in the physician (Clem-
ent and Maldonado 2021) or introduce role ambiguity, as
patients struggle to understand whether the physician or the
Al holds decision-making authority (Triberti et al. 2020).
Presenting information about Al in the care process in an
understandable manner for the patients (Samhammer et al.
2022) seems to represent now a core task for physicians,
essential to maintaining trust.

Patients were shown to prefer for Al to have an “assistive”
role (Sauerbrei et al. 2023), with the healthcare provider
having final discretion, and to adapt the choice according
to their own unique situation (Abbasgholizadeh Rahimi
et al. 2022). The preferred level of autonomy, though, could
change depending on various factors, such as health history,
nationality (Kim et al. 2024; Huang et al. 2023) or setting,
e.g., in pediatric care, parents expressed concern that Al
could reduce their decision-making role on behalf of their
children (Sisk et al. 2020).

Physicians’ lack of trust stems from a lack of emotional
sensing for patient preferences and values (Tanaka et al.
2023), combined with perceived need for additional time and
effort, poor interpretability, alongside the belief they would
still recommend a “clinically superior” treatment (Ankolekar
et al. 2022). General practitioners prefer risk information to
be presented to patients through visual displays rather than
as percentages or color codes alone (Westerbeek et al. 2022)
and typically do not trust CDSS to offer advice about SDM
(Westerbeek et al. 2022).

Greater trust in Al in healthcare may result from mean-
ingful patient and public involvement and engagement
(PPIE)—early, inclusive, and empowering collaboration
that supports co-design, which can help align systems with
patient needs and values (Lammons et al. 2023).

4.6 Human empathy

Connected with the lack of trust is the potential reduction
of the “human touch” (Upreti 2024; Lammons et al. 2023).
Indeed, the ars medica goes beyond simply performing
accurate predictions of treatment efficacy, including a com-
ponent of empathy and emotional intelligence, a feature that
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does not belong to Al (Lorenzini et al. 2023). While recent
advances in affective computing suggest that Al systems are
beginning to detect and respond to certain emotional cues
(Guo et al. 2024; Hadjar et al. 2025), this remains distinct
from the relational depth of human empathy. Health deci-
sions are often taken in “emotionally fraught” circumstances
and this could represent a reason why physician autonomy
over the Al must still be retained, with Al only used in an
assistive role (Lorenzini et al. 2023; Onitiu 2023). As Al-
generated responses are increasingly perceived as more
empathetic than those of clinicians, there is a growing risk
that physicians may be surveilled and evaluated against algo-
rithmic benchmarks; this could incentivize algorithmic con-
formity over truly individualized care (Cohen et al. 2025).
This also connects to the concept of a responsive clinical
relationship, where physicians actively interpret and adapt
that care in response to patients’ emotional states, cultural
values, and variable preferences (Bunnell and Rowe 2023;
Ugar 2026). Responsiveness is central to maintaining ethical
relationships when Al tools are involved, particularly when
patients may react with confusion or anxiety to Al-generated
outputs (Bunnell and Rowe 2023). Emotional dissonance
and patient demoralization may stem from a “confusion of
the tongues” phenomenon, in which human-centered, nar-
rative experience of illness is inadequately translated into
the data-centric classifications used by Al leading patients
to feel reduced to mere statistics (Triberti et al. 2020). These
issue could be addressed through the design of Al tools that
display all options and their associated consequences for
patients to consider (Alam et al. 2025). At the same time,
empathy entails recognizing that some patients may prefer
to delegate the final choice to their physician, an attitude
captured by the idea of benevolent coaching, where guidance
is offered in a compassionate and supportive way (Loignon
and Boudreault-Fournier 2012). To support this, Al systems
could emulate different communication models (Zohny et al.
2025). A need to renegotiate the “proper distance” between
patient and practitioner also emerges as automation becomes
part of the shared decision-making (Shaw and McCosker
2025).

4.7 Training and education

The lack of specific training on Al for healthcare profes-
sionals has also been suggested as an obstacle for SDM-
compliant Al. Education could help to rebalance the lack of
explainability, preventing that the use of Al becomes coun-
terintuitively more time-consuming, and avoiding spending
less time with patients due to increased workload (Abbas-
gholizadeh Rahimi et al. 2022). Training was also consid-
ered crucial to learn how to embody this new intermediation
role between Al and patients, how to handle the informa-
tion shift, as well as how to maintain effective empathetic
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communication (Schuitmaker et al. 2025; Baysah Clark et al.
2024; Greco and Picozzi 2022; Heyen and Salloch 2021;
Kudina 2021). Physicians are advised to acknowledge that
they may encounter multiple, and at times conflicting, inter-
ests (Greco and Picozzi 2022), including those of individual
patients, institutional policies, and broader societal goals
such as cost-efficiency and fairness, the balancing of which
in the context of shared clinical decision-making requires
proper training to ensure that the use of decision-support
systems aligns with ethical principles, such as autonomy,
beneficence, and justice (Holm 2022).

4.8 Design

Authors found that usually Al systems are not designed to
explicitly give consideration to SDM, and even more rarely
are they developed while keeping SDM in mind as an end
goal (Auf et al. 2025), with a few virtuous exceptions.

A significant concern remains that several Al systems
are not co-designed (Baysah Clark et al. 2024), including
the inputs from physicians, patients, and other relevant
stakeholders (Abbasgholizadeh Rahimi et al. 2022), such
as bioethicists (Gundersen and Beaerge 2022). It is increas-
ingly recognized that involving these groups is essential to
embedding core SDM elements by design, and enhancing
Al literacy among clinicians and bioethicists can further
promote effective collaboration between developers and
users (Gundersen and Bearge 2022). This is in line with the
study conducted by Kazmierska et al. (2020), who advocate
for a clinical data science community in oncology includ-
ing also patients, where multidisciplinary collaboration is
foundational to the development of decision aids based on
multisource data.

4.9 Limitations

This study has several limitations. First, the search strategy
was restricted to three databases, which means that relevant
contributions not indexed in these sources may have been
inadvertently excluded. Second, the keywords employed
were limited in scope and may have led to the unintentional
omission of pertinent studies. For example, no retrieved
studies tackled the topic of Patient Preference Predictors
(PPP). Third, only two reviewers conducted the screening
and data extraction processes; although a third researcher
was consulted to resolve disagreements, the possibility of
reviewer bias cannot be entirely ruled out. Fourth, many
studies identified during the search were only indirectly
related to the research question and were excluded on the
basis of the predefined eligibility criteria, which may have
further narrowed the scope of the evidence considered.
Fifth, most of included work predates the current wave of
gen-Al and LLM-mediated SDM tools, which have mainly
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emerged from 2024 onwards. Sixth, neither inter-rater agree-
ment reporting nor formal quality and bias assessment were
performed, which may limit the robustness and objectivity of
the review. Finally, no meta-analysis was performed, limit-
ing the ability to provide a quantitative synthesis of findings
across studies.

5 Conclusions

Our results highlight that Al is not an overall “negative
force” for the shared decision-making (SDM) process.
While some issues remain barriers to its use in healthcare,
the potential benefits are significant. Particularly, Al has
emerged as a tool that can enhance clinical efficiency, sup-
port chronic illness management, and assist patients in self-
monitoring and treatment adherence, reinforcing long-term
engagement with care. It can also function as a decision aid
and support conversations between patients and physicians,
bridging knowledge gaps and fostering collaborative deci-
sion-making. Future research should address communication
failures, especially by ensuring the justifiability of outputs.
In parallel, recommender systems should incorporate patient
preferences and values to avoid digital paternalism and pro-
mote patient empowerment. Efforts should also focus on co-
design in system development and on providing physicians
with the necessary education. Given AI’s current limitations
in emotional intelligence, preserving the physician’s pres-
ence in SDM is crucial to guarantee that empathy and human
sensitivity remain at the heart of the patient experience, with
Al serving as supportive input.

All in all, if developed and implemented responsibly, Al
can become a powerful enabler of SDM, embedding patient-
centered care as a standard rather than an aspiration.
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