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Abstract
AI technologies are increasingly deployed in medical care and decision-making, 
and efforts geared toward conceptualizing how human control over AI systems 
can be meaningful, i.e., sufficient to preserve the relevant human agency and re-
sponsibility, are mounting. However, a suitable conceptualization of Meaningful 
Human Control (MHC) explicitly tailored to AI-mediated clinical practice is still 
underdeveloped. This paper addresses this research gap in two ways. First, it ap-
plies the framework of Meaningful Human Control as reason-responsiveness to the 
medical field. Second, it shows that considerations of epistemic (in)justice ought 
to be included in efforts toward securing MHC in medical care. MHC demands 
that the moral reasons of relevant agents be made available to the socio-technical 
system in which the AI operates. However, this requirement can be compromised 
by epistemic injustices, i.e., when patients’ and clinicians’ epistemic offerings to 
the medical discourse are unduly limited. The paper argues that epistemic justice is 
an important enabler for MHC, and, when properly understood, MHC is a crucial 
element in a strategy to promote a more just medical AI. Since epistemic injustice 
depends on power asymmetries and systemic inequalities, achieving epistemic jus-
tice and MHC over medical AI requires addressing power and justice issues in the 
development and use of (new) medical AI.

Keywords  Meaningful human control · Medical AI · Epistemic injustice · Ethics 
of AI · Epistemology of AI
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1  Introduction

Artificial intelligence-based (AI) systems are powerful epistemic technologies. As 
Alvarado argues, AI “is primarily designed, developed and deployed to be used in 
epistemic contexts such as inquiry, it is explicitly deployed in such contexts to manip-
ulate epistemic content such as data, and it manipulates such content specifically 
through epistemic operations such as inferences, predictions or analysis.” (Alvarado, 
2023). Moreover, AI techniques and methods are always deployed as part of broader 
socio-technical systems, which include data and the people who produce them, tech-
nical interfaces that allow and mediate the interaction between people and technolo-
gies (computers, software, applications), and social and institutional structures within 
which these interactions take place (rules, practices, laws) (Santoni de Sio, 2024, p. 
4). When introduced as support to healthcare professionals in central tasks pertaining 
to diagnostic and patient treatment, among many others, AI systems become impor-
tant mediators in the production of medical knowledge and clinical decision-making 
that may crucially shape the interaction between doctors and patients. While it is 
still unclear what the role of emerging AI techniques like Generative AI and Large 
Language Models (LLMs) will be in healthcare, some older forms of AI, namely 
machine learning (ML), are currently implemented to take up a variety of tasks in 
medicine and healthcare. High levels of accuracy have been, for instance, achieved 
in the analysis of images in radiology and skin cancer screening (Esteva et al., 2017; 
Topol, 2019). Risk assessment tools are also increasingly used, for example, to pre-
dict patients’ likelihood of developing sepsis in intensive care units (Ross, 2021).

One central general ethical question with the introduction of AI systems in health-
care is how AI can create shifts in moral agency and control. The first problem in 
this regard concerns the responsibility of clinicians. Since medical decisions often 
occur under considerable uncertainty and time limitations, the reliance of clinicians 
on AI systems risks limiting their agential space, that is, their possibility to maintain 
sufficient power and control over the final clinical decision. When doctors’ power 
and control are unduly reduced, they may be less able to take moral (and even legal) 
responsibility for a particular course of medical action. This concern is related to the 
widely discussed problem of the responsibility gap with AI, which, in general, desig-
nates morally problematic situations in which someone is wronged by the decision of 
an AI system, and no human agent fulfills the central conditions needed for responsi-
bility attribution (Matthias, 2004). One often-discussed version of the responsibility 
gap is that concerning culpability, that is, the question of who is to blame or should 
be held legally liable when someone is wronged by a (medical) decision taken by or 
with the decisive support of an AI system (Beck et al., 2024). However, the responsi-
bility gap problem has broader moral significance in medicine and elsewhere. When 
doctors lose control over the AI system they interact with, they may also be put in a 
moral corner when it comes to, among others, justifying their decisions to patients1. 
They may also be less able to live up to their professional standards and identity2.

1  This is what Santoni de Sio & Mecacci (2021) call the accountability gap.
2  This is what Santoni de Sio & Mecacci (2021) call the active responsibility gap.
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A second problem explicitly concerns the moral agency of patients and clinicians. 
Not only clinicians but also patients (should) play an important role in medical inter-
actions. Think of patients’ role in collaborating with clinicians to get an accurate 
diagnosis by presenting and discussing their symptoms and experiences, as well as 
taking part in the decision-making process about their best treatment. As it were, 
patients should also remain agents able to actively contribute to the medical process. 
When the use of AI systems unduly reduces the patients’ (or clinicians’) capacity to 
offer their knowledge and agency within healthcare practices, two potential related 
moral harms may occur: patients or clinicians are wronged by not being sufficiently 
respected in their capacity as knowers, i.e., they are victims of epistemic injustice, 
and the quality of healthcare may be negatively affected by their exclusion.

One important philosophical question raised by these responsibility and agency 
issues is which conception of human control should be used in the context of AI. 
Given the above-mentioned epistemic and systemic nature of AI, human control can-
not be understood as merely having a “human in the loop” with the opportunity to 
causally influence the AI system’s behavior, as in the paradigmatic case of someone 
sitting in the driver’s seat of a car. First, since AI is an epistemic technology, some 
relevant epistemic conditions must also be realized for human control to be mean-
ingful. That is, the relevant human agents must possess some relevant knowledge 
about the AI system involved in clinical decision-making. Second, since AI is part 
of complex socio-technical systems, human control can be distributed across a range 
of different agents, which, in the case of medical AI, includes the AI’s developers, 
the doctors who directly interact withit as well as the patients who provide the data 
to the AI system, the managers who decide if and how doctors must use the AI and 
others. Third, and relatedly, human control over technology does not only concern 
the relation between one person and one technical system but also the power rela-
tions between different people and institutions involved in technology development 
and use.

The philosophical concept of Meaningful Human Control (MHC) as reason-
responsiveness has been introduced as a measure to counter the emergence of respon-
sibility gaps with AI and, more generally, to make sense of and protect human moral 
agency within AI systems (Santoni de Sio & van den Hoven, 2018). The concept 
has been discussed from different disciplinary perspectives and in relation to various 
domains of applications (Mecacci et al., 2024), including the medical context (Beck 
et al., 2024; Braun et al., 2021; Hille et al., 2023). In this paper, we propose what we 
consider to be an important integration and deepening of the analysis of the concept 
of MHC in the medical domain. Following up and elaborating on an argument made 
by Santoni de Sio (2024) in relation to AI systems generically conceived, we argue 
that MHC over medical AI requires epistemic justice. To support this claim, we pro-
ceed as follows.

In Sect. 2, we provide a brief review of the applications of MHC in medicine cur-
rently available in the literature and motivate why we adopt and tailor to the medical 
context the account of MHC advanced by Santoni de Sio & van den Hoven (2018). 
In Sect. 3, we consider the case of an AI system used to support clinicians in pain 
management. Through the analysis of this case, we show that patients and clinicians 
may be victims of epistemic injustice in their interaction with AI systems when (new) 
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technical and social norms and practices do not sufficiently allow their morally rel-
evant offerings to be reflected in its functioning. We claim that when this happens, 
patients and clinicians may be wronged in their capacity as knowers (Pozzi, 2023b, 
2023a). To make the connection between epistemic injustice in medical AI and MHC 
explicit, we further tackle, in Sect.  4, three main mechanisms of epistemic injus-
tice in AI that hamper the fulfillment of requirements for securing MHC as reason-
responsiveness. As we further show in Sect. 5, the focus on epistemic justice as a 
precondition for control reveals the need for a more detailed analysis of patients’ 
participation beyond mere involvement in shared decision-making practices in AI-
supported medical delivery (Bjerring & Busch, 2021; Salloch & Eriksen, 2024). We 
should not underestimate how underlying power dynamics and structures of inequal-
ity can make interactions taking place within the patient-physician-AI triad unjust. In 
fact, the participation paradigm may fall short if the voices of relevant agents do not 
receive appropriate social recognition and uptake to be effectively integrated into the 
medical discourse. As proposed in the literature on design justice (Costanza-Chock, 
2020), a superficial application of the participation model may even backfire and 
allow for subtle forms of exploitation.

Directing attention to justice also sheds light on, more generally, the importance 
of addressing social structures of power to allow people to remain in control of tech-
nology. In fact, as we will see, the introduction of AI systems in healthcare may pose 
a threat to human control of technology not only for patients but also for clinicians, 
that is, highly educated and trained specialists with an otherwise well-recognized 
epistemic, social, and professional role. One broader lesson is that while AI usu-
ally reinforces existing positions of power and social vulnerabilities, it sometimes 
introduces new forms of power and creates new vulnerabilities, for instance, among 
professionals (Pozzi, 2023a).

Finally, if, as we argue, (a) to protect their moral agency, patients and clinicians 
must be given MHC over AI systems; (b) MHC requires, among other things, address-
ing epistemic injustice; and (c) epistemic injustice typically depends on social struc-
tures of power; then: it is these social structures of power which, among other things, 
we must address to prevent a morally relevant loss of control and power by patients 
and clinicians in relation to AI. As we maintain in Sect. 6, this ultimately requires a 
systemic approach, which addresses the technical, socio-technical, socio-economic, 
organizational, and political conditions under which AI is currently developed and 
introduced in the medical sector.3 Our analysis thus shows that it is paramount to start 
thinking about alternative ways to design, develop, and introduce AI technologies in 
the medical domain that promote MHC through epistemic justice.

2  Meaningful Human Control in Medical AI

Before turning to the analysis of how forms of epistemic injustice represent a chal-
lenge for Meaningful Human Control (MHC) and how designing for MHC can con-
tribute to making healthcare more just, in this section, we provide a brief overview 

3  Compare van Wynsberghe and Li (2019) for a similar proposal.

1 3

   10   Page 4 of 23



Epistemic Justice as a Condition for Meaningful Human Control Over…

of the literature discussing MHC in the context of medical AI, and we introduce our 
preferred conception of MHC, i.e., MHC as reason-responsiveness (Santoni de Sio, 
2024; Santoni de Sio & van den Hoven, 2018).

Starting from the analysis of different normative challenges about medical deci-
sion-support systems (e.g., conditions of trustworthiness and shared agency), Braun 
et al. (2021) refer to several aspects that, according to these authors, are central to an 
account of MHC in medical AI. The first pertains to the legal dimension of ensuring a 
human being is in the loop and can be rendered accountable for AI decision-making. 
The second concerns data sovereignty, i.e., who can access and process data, so con-
trol is understood as having a say about how and for what purpose one’s data are 
used. And finally, the third is related to clinicians’ epistemic and decisional authority. 
Here, being in control refers to the fact that it should be in the hands of human clini-
cians to properly decide when to defer to an AI recommendation and when to follow 
an independent course of action. All these aspects are relevant to control issues in 
AI-mediated scenarios, and the last one coincides with one of the concerns discussed 
in this paper. However, due to its general nature, the approach advanced by Braun 
and colleagues remains at a quite general level of analysis and does not provide 
an actionable framework to identify and address the conditions under which MHC 
can be secured in specific clinical interactions among patients, clinicians, and AI. 
For example, the framework does not provide concrete guidance on how to assess 
whether, in a particular use of a medical AI system, clinicians are, in fact, in mean-
ingful control of it.

Similarly, Hille et al. (2023) provide a review that captures the state of the art of 
discussions revolving around MHC in medicine. These authors focus on the issue 
of which agents must be in control of medical AI systems and rightfully argue that, 
above and beyond designers and clinicians, patients are also relevant agents who 
need to be granted meaningful control.4 This claim is one that underlies also the argu-
ments advanced in this paper. Since patients are major stakeholders impacted by the 
introduction of AI systems in medical decision-making, we submit that they are also 
entitled to relevant forms of control. This is an important matter of principle, in view 
of the shift from paternalistic patterns of care to the model of shared decision-making 
in medicine, according to which patients should not be relegated to the role of passive 
recipients of care in view of the authority of clinicians grounded in their epistemic 
status as experts. Rather, it is increasingly recognized that patients have a right to 
determine their own care in an autonomous way, thus making choices in collabora-
tion with clinicians that mirror their personal values and preferences (Lorenzini et al., 
2023). In view of the increasingly relevant AI systems are likely to acquire in medi-
cal practices, it is paramount to subscribe to forms of MHC that aim at preserving 
not only clinicians’ but also the intrinsic value of patients’ agency and responsibility. 
What kind of, and how much control by patients is necessary and sufficient to protect 
their moral agency and that of the professionals is the ethical and philosophical ques-
tion to be addressed.

4  For an analysis of MHC in connection with legal responsibility in medical decision-making involving AI 
systems, see Beck et al. (2024). Also these authors point out the need to ensure that patients, as relevant 
stakeholders, have MHC.
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By providing an analysis of the available literature, Hille and colleagues point 
out factors that enable MHC and identify agents in control, along with evaluators 
of MHC. However, this paper does not specify under which conditions MHC would 
be secured, specifically in the context of medical AI. Ultimately, while we agree 
with Hille and colleagues that also patients should be seen as agents in control and 
that “(w)hat kind of control is meaningful is (…) not just a technical question, but a 
social one” (Hille et al., 2023, p. 8), their analysis does not contextualize the social 
dimension of MHC in existing social epistemological frameworks to identify and 
make sense of underlying social mechanisms of power and inequality preventing the 
realization of MHC.

In the remainder of this paper, we aim to add to the social component that impairs 
MHC by referring to issues of epistemic injustice. However, we need a more specific 
account of MHC before considering these factors. For this, we tailor the account 
advanced by Santoni de Sio & van den Hoven (2018), i.e., MHC understood as rea-
son-responsiveness, specifically to the context of medical AI.

In their seminal 2018 paper, philosophers Filippo Santoni de Sio and Jeroen van 
den Hoven proposed a generic account of MHC over AI systems grounded in the 
theory of guidance control developed by John Martin Fischer and Mark Ravizza 
(1998) in the context of the philosophical debates on moral responsibility. Santoni de 
Sio and van den Hoven developed and integrated Fischer’s and Ravizza’s theory of 
control in two ways. First, they expanded the idea of guidance control from the indi-
vidual, intrapsychic domain (i.e., control by an individual human agent over one’s 
own everyday actions) to the domain of (distributed) human interaction with AI 
technology (i.e., control by (a group of) human agents over the behavior of a socio-
technical AI system of which they are part). Second, in line with the ideal of Value-
Sensitive Design, they started casting the conditions for control so that these, with 
the support of further scientific, social, and technical research, could be designed into 
a socio-technical system.5 Two conditions or requirements for MHC are eventually 
identified. Let us briefly elucidate both conditions in turn.

The first condition requires that the socio-technical system in which AI operates 
must remain robustly responsive to the relevant reasons of the relevant human agents 
in the system. This reason-responsiveness requires that the system’s behavior reflects 
and dynamically co-varies with the relevant intentions, values, norms, or principles 
of, ideally, all the relevant human agents in the system. Reason-responsiveness, also 
called the tracking condition for MHC, will be the focus of this paper. The second 
condition requires that some relevant human agents in the socio-technical system – at 
least one but ideally more - maintain at the same time the capacity to understand the 
real capabilities of the technical system they interact with and the moral awareness 
of their moral responsibility for its behavior. This is called the tracing condition for 
MHC. While it is also crucial to avoid responsibility gaps with AI, the latter will not 
be discussed further in this paper. Following Santoni de Sio (2024), we will call his 
and van den Hoven’s approach “MHC as reason-responsiveness” to distinguish it 

5  See Cavalcante Siebert et al. (2023) for a further attempt to specify these general conditions in technical 
terms.
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from the other approaches present in the literature (Mecacci et al., 2024; Robbins, 
2023).

We take this conceptualization of MHC to be particularly fitting for addressing 
questions of control connected to the use of AI in the medical domain and highlight-
ing its social justice dimension for two main reasons. First, the conditions of track-
ing and tracing represent normative requirements that can be implemented from the 
design stages of technological development with the purpose of securing control and 
responsibility. The availability of specific requirements that can be translated at the 
level of technological design is particularly relevant in high-stakes domains such 
as medicine and healthcare, in which responsibility attribution cannot be merely an 
afterthought. Second, the fact that the tracking condition requires us to tackle relevant 
moral reasons of relevant agents urges us to critically question whose reasons should 
be considered as relevant in a particular social context. This condition thus allows us 
to scrutinize the position of different agents who interact with or are affected by an AI 
technology and make room for their agency in shaping the impact of the technology 
in a socially desirable direction (Santoni de Sio, 2024). The latter point lends itself 
particularly well to the critical scrutiny of existing power imbalances and structural 
injustices that unduly hinder possibly relevant agents from offering their relevant 
(moral) reasons in the first place. In turn, due to the focus of MHC as reason-respon-
siveness on designing AI systems for control and responsibility, imperative questions 
of social justice can acquire a central stage in the phases of technological design and 
development. This offers designers concrete reasons to expand their focus beyond an 
AI system’s technical functioning to include central issues of social (in)justice. For 
all these reasons, we take this conception of MHC as the foundation of the analysis 
advanced in the remainder of the paper.

3  Epistemic injustice in medical AI

AI systems are currently implemented to take up a variety of tasks in medicine and 
healthcare. High levels of accuracy have been, for instance, documented in the analy-
sis of images in radiology and skin cancer screenings (Esteva et al., 2017; Topol, 
2019). Moreover, risk assessment tools are increasingly used, for example, to pre-
dict patients’ risk of developing sepsis in intensive care units (Ross, 2021). Recent 
Generative AI systems, such as Large Language Models (LLMs), also promise to 
present new ways to develop healthcare relationships mediated by artificial agents. 
All these systems arguably offer opportunities to improve the quality of healthcare 
practices, but they also raise questions about what kind of human control and respon-
sibility should be maintained over them. While the issue of clinicians’ control and 
responsibility for the behavior of AI systems has already been discussed to a greater 
extent (Beck et al., 2024), in this paper, we want to focus on uses of AI in medicine 
and healthcare that may also undermine the epistemic and moral agency of patients, 
alongside of discussing the issue of clinicians’ control and responsibility for the 
behavior of AI systems. Therefore, we will do so by focusing on an example of the 
use of AI in healthcare in which, on the one hand, patients’ lived experience and tes-
timonial knowledge – albeit being central to inform medical decision-making - risk 
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remaining unduly unacknowledged. On the other hand, clinicians are severely ham-
pered in their ability to exercise their critical scrutiny and expertise.

More precisely, we analyze an AI system used in the USA to support healthcare 
professionals in clinical decision-making by predicting patients’ risk of opioid addic-
tion or drug abuse (Siegel, 2022; Szalavitz, 2021, 2024)6. Against the background of 
an ongoing opioid crisis, AI systems are implemented with the goal of providing cli-
nicians with relevant clinical information related to a patient’s health status to inform 
their decision as to whether to prescribe opioid medication. The AI, called Narx-
Care, ascribes to patients a risk score retrievable for clinicians and pharmacists along 
with other patients’ data in their medical records. While it is not entirely disclosed 
which proxies play a role in generating the risk scores, Oliva (2022) discusses how 
problematic metrics are used. For example, whether a patient has experienced sexual 
assault, has a criminal record, or has traveled long distances to reach a pharmacy or 
physician, these are all parameters that directly flow into the risk score of patients, 
thus paving the way for possibly misleading and outright discriminatory outcomes. In 
fact, traveling a long distance to reach a physician or pharmacy can have reasons that 
are completely unrelated to what is considered “doctor shopping behavior” (Oliva, 
2022) and can indicate an opioid addiction. Patients living in rural areas usually have 
to travel longer to get the medical care they need compared to people living in densely 
populated urban areas. Moreover, it has been shown that NarxCare proxies tend to 
erroneously flag patients with complex medical needs: a study reported that 20% of 
patients targeted due to presumed doctor and pharmacy shopping needed additional 
medical care because they were diagnosed with cancer (Buonora et al., 2024; Delcher 
et al., 2021). These considerations substantiate the worry that inconclusive metrics 
are used, which can lead to discriminatory outcomes that particularly risk disadvan-
taging historically underrepresented population subgroups.

So understood, the problem partly amounts to a case of algorithmic bias that 
occurs when an AI system’s output unjustifiably and systematically disadvantages 
certain social groups (and benefits others), paving the way to patterns of inequality 
and discrimination (Kilby, 2021; Kordzadeh & Ghasemaghaei, 2022; Panch et al., 
2019). Under this heading, this case seems to be sadly in line with many widely dis-
cussed instances of algorithmic bias and unfairness. Consider, for example, the often-
discussed case advanced by Obermeyer et al. (2019). These authors analyze how 
an algorithm widely deployed in the USA to decide on the allocation of additional 
healthcare resources used, as a proxy for eligibility, patients’ past health costs. This 
algorithmic system turned out to be biased against Black patients due to systemic 

6  While this is a case that features specifically in the US, we maintain that it is helpful to highlight some 
general features of the introduction of AI systems in medical care that may realize also in European or 
other countries. These amount to issues related to the potential injustice coming from the unfair exclusion 
of vulnerable populations from decision-making processes and the pressure of professionals to adopt AI 
out of cost-efficiency or other output-driven metrics (see, e.g., the discussion on managed care advanced 
later in this section). Also, while this case has been previously scrutinized to spell out some issues of 
epistemic injustice (Pozzi, 2023a, 2023b), the analysis advanced in this paper complements previous 
efforts by showing how these issues intersect with concerns related to responsibility and control with the 
use of AI in healthcare, particularly in spelling out mechanism of epistemic injustice that can hamper the 
fulfillment of the two central conditions for MHC. We thank an anonymous reviewer for encouraging us 
to clarify these points.
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disparities in accessing healthcare in the first place, thus perpetuating mechanisms 
of inequality and social exclusion (see also Benjamin, 2019). However, we maintain 
that there are at least two further aspects to the NarxCare case under consideration 
that render it problematic beyond the issue of algorithmic bias generically considered.

First, certain types of information can be brought into the medical discourse exclu-
sively through patients‘ testimony and situated knowledge of their lived experience 
of illness. This issue is thus not solvable at the technical level by, say, adjusting pos-
sibly inconclusive metrics (Mittelstadt et al., 2016) and expanding the representation 
of certain patients‘ categories in the AI system‘s training data. Rather, when patients 
are prevented from offering their knowledge because they receive less credibility 
than they deserve in the face of an AI risk score, we have a clear source of epistemic 
injustice (Pozzi, 2023a). Epistemic injustice generally occurs when epistemic agents 
become (a) unable to express their situated knowledge due to a lack of relevant con-
cepts, which constrains their possibility to shape collective moral and social life, 
thereby perpetuating their conditions of oppression and exclusion; and/or (b) are less 
able to exercise their epistemic capacities, because of identity prejudices held by 
members of dominant social groups. The first type of injustice is what Fricker (2007) 
refers to as hermeneutical injustice, which occurs in cases in which, due to a lack of 
conceptual resources, members of oppressed social groups cannot express their lived 
experiences. An example advanced by Fricker to illustrate this type of injustice is the 
experience of postpartum depression at a time in which this concept was not part of 
shared hermeneutical resources (and thus not recognized as a medical condition). The 
second type of injustice mentioned pertains to cases of testimonial injustice (Fricker, 
2007). In these cases, the testimony of members of underprivileged social groups is 
attributed less credibility than they deserve due to illegitimately held prejudices. For 
example, this form of injustice occurs if a woman’s report of the pain she experi-
ences is not taken seriously because a (male) physician believes that women gener-
ally exaggerate symptoms (Kidd & Carel, 2017).

In relation to the NarxCare case under scrutiny, instances of epistemic injustice 
occur, for example, on occasions in which patients want to contradict the risk score 
they receive because it is not compatible with their own lived experience and health 
condition, i.e., with the knowledge they hold about themselves. However, they are 
impaired in doing so because their testimony is not granted credibility in the face 
of a high risk score (Pozzi, 2023b). Once the AI system has generated an output 
regarding patients’ likelihood of opioid addiction, the information and knowledge 
they hold about themselves cannot be captured by it (say, contextual information 
regarding their lived experience) and risks remaining unacknowledged in the further 
decision-making process if their testimony is unconsidered (Szalavitz, 2021). Empir-
ical research on the impact of the patient-physician relationship substantiates these 
concerns by showing that “(i)n response to worrisome PDMP [Prediction Drug Mon-
itoring Programs] profiles with new patients, participants [clinicians using automated 
risk scores] reported declining to prescribe, except in the case of acute, verifiable 
conditions.” (Leichtling et al., 2017, p. 1063) Thus, it has been argued that patients 
are victims of epistemic injustice because their risk scores are, de facto, used as the 
main markers to assess the trustworthiness of their testimony, which often results in 
its illegitimate dismissal (Pozzi, 2023b).
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To be sure, the need to include patients’ testimonial knowledge in medical deci-
sion-making varies according to the specificities of different clinical situations in 
which AI systems play a role. In the specific case under consideration, certain rel-
evant information on patients’ health status can exclusively be provided by patients 
actively (e.g., contextual information about their living circumstances that might be 
relevant for clinical decisions pertaining to pain management, which is thus central to 
having completeness of the required medical information). This might be different for 
other clinical uses of AI systems. For example, in radiology, it seems unproblematic 
that data can be passively extracted, and patients’ testimony might play a subordinate 
role. We intentionally chose a case in which patients’ input needs to be included in 
the medical discourse to shed light on the connection between forms of epistemic 
injustice and MHC that we will further develop in the remainder of this article.

A second reason why misjudgment by risk-assessment tools like NarxCare algo-
rithms cannot be reduced to cases of algorithmic bias has to do with the role of 
clinicians who deploy them. NarxCare algorithms are used as decision-support sys-
tems, which means that physicians can ultimately decide whether a patient will be 
prescribed opioid medication or not. However, the higher-level institutional system 
grants these technologies much more power than one would consider justifiable for 
decision-support systems (Buonora et al., 2024). Oliva (2022) points out that clini-
cians deciding to prescribe opioids to a patient who has been flagged with a high-risk 
score make themselves legally liable and even risk losing their practicing authoriza-
tion. This effectively means that medical professionals are expected to accept the 
AI system’s recommendations to avoid serious legal consequences (Haselager & 
Mecacci, 2024).7 Rather than a case of algorithmic bias, this seems closer to a case of 
automation bias, that is, a situation in which people tend to over-rely on AI systems 
without critically scrutinizing their output (Goddard et al., 2014; Khera et al., 2023). 
Crucially, in this case, the over-reliance is caused not only by some general human 
cognitive features but also by specific legal incentives operating on the clinicians 
deploying the AI tool.

So, on the one hand, the NarxCare case paradigmatically exemplifies how already 
disadvantaged categories of patients (e.g., those affected by the stigma of drug mis-
use) can be further burdened by a technical system that does not account for their 
lived experience of illness and leaves no space for their voices to be heard (Pozzi, 
2023b, 2023a). Here, epistemic injustice seems to track social injustice. On the other 
hand, the perspective of clinicians shows how epistemic injustice can also depend on 
a different kind of injustice. The introduction of automatically produced risk scores 
aligns with the goal of providing clinicians with allegedly objective ways to assess 
patients‘ credibility and ultimately reducing the number of unjustified opioid pre-
scriptions they issue. However, as Oliva (2022) points out, if the prescriptions issued 
decrease following the AI’s risk scores, the AI is deemed efficient, irrespective of 

7  Let us clarify here that to satisfy the conditions for MHC, we need relevant agents to be in control (San-
toni de Sio & van den Hoven, 2018). This means that it is not sufficient to be able to trace responsibility 
back to any human agents in the system development chain who are legally responsible for the role these 
systems play (say, lawmakers). Since they cannot account for the specific responsibilities that emerge in 
medical practice and play out in clinician-patient-AI triadic relationships, we need particular agents, i.e., 
physicians, to hold MHC and responsibility.
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the consequences that medication withdrawal might have on patients’ overall health 
(e.g., irrespective of whether they develop serious mental health conditions, commit 
suicide, or turn to illicit drugs) (Oliva, 2022).

The idea of prioritizing alleged (cost-)efficiency often at the price of reduced 
overall patient well-being is in line with general approaches in so-called “managed 
care”, that is, roughly, an approach to healthcare management that sees it as a busi-
ness rather than a care service (see, e.g., Kersbergen, 2000). This is problematic and 
unjust, in the terms introduced by the political philosopher Michael Walzer, to the 
extent that normative standards of assessment pertaining to different “spheres of life” 
are, unjustifiably, conflated (Walzer, 1983).8 In this case, the quality of healthcare 
is mainly assessed through the standards of cost-efficiency rather than through the 
well-being of patients.

As we will argue in more detail in the next section, the fact that, for different 
reasons that go beyond the technical functioning of AI systems, relevant information 
and knowledge coming from patients and clinicians remains out of the medical dis-
course is problematic in the case under scrutiny since it impairs the fulfillment of the 
conditions needed to secure MHC over AI systems (Santoni de Sio, 2024; Santoni de 
Sio & van den Hoven, 2018). This case thus shows the need to consider underlying 
power dynamics and systemic inequalities and injustices that characterize how AI 
systems enter the medical field, therefore explicitly connecting issues of control and 
justice in medical AI. More specifically, we need to explicitly address the question of 
how socially vulnerable patient populations, but also professionals working under the 
pressure not to challenge the suggestions of an AI-driven system, are limited in their 
possibilities to exercise meaningful control over AI technologies. This motivates the 
need to expand the standard framework of MHC to include considerations related to 
social justice. This shall include an analysis of the conditions for epistemic justice 
for physicians vis-à-vis technology developers and management. At the same time, 
framing the problem in terms of control will allow us to envisage positive design and 
policies to improve the justice of the entire socio-technical system, as opposed to just 
exposing its injustice.

4  How Epistemic Injustice in AI Hampers MHC

As pointed out in Sect. 2, MHC as reason-responsiveness requires that an AI system is 
designed to be sensitive and responsive to the relevant reasons coming from relevant 
human agents involved in AI-supported decision-making. By definition, this MHC 
account is highly context-dependent, as what counts as a relevant reason of a relevant 
agent crucially depends on the normative context of application (Mecacci & Santoni 
de Sio, 2020). A general implication is that relevant reasons of relevant agents must, 
first of all, be available to the system for them to be successfully tracked.9 In a nut-

8  For further reflections on how AI systems impact the sphere of clinical care and healthcare professionals’ 
moral and epistemic role in it see also Pozzi and Van den Hoven (2023).

9  We take the idea that the system needs to be responsive to patients’ relevant reasons (or conversely, that 
relevant agents need to see their reasons reflected in the system’s behavior) as falling under the tracking 
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shell, this is why epistemic injustice can affect MHC in the medical context, to the 
extent that underlying power dynamics in AI-supported medical systems can strongly 
constrain which reasons are included in the AI system’s decisions. In other words, 
the question of which, particularly whose reasons are deemed relevant, is closely tied 
to social (in)justice issues. As Santoni de Sio (2024) points out, under conditions of 
epistemic injustice, relevant reasons risk being unduly conflated with dominant ones 
(p. 188).

In order to show how forms of epistemic injustice can hamper MHC as reason-
responsiveness, we identify, by referring to the NarxCare case introduced in Sect. 3, 
three epistemically unjust mechanisms that limit patients’ possibility to make their 
reasons available to the medical discourse. We make this division for analytical pur-
poses because, in practice, we take the three to intersect with each other. We refer to 
the first as the objectification constraint, the second as the capacity constraint, and 
the third as the self-silencing constraint. In the following, we address each one in 
turn.

The objectification constraint pertains to forms of epistemic objectification occur-
ring in cases where patients are treated as mere sources of information instead of full-
fledged epistemic agents (Fricker, 2007). Fricker recognizes in this phenomenon the 
core issue at the root of testimonial injustices, i.e., those emerging due to an unjus-
tified denial of credibility of someone’s testimony based on unfounded prejudices 
related to the speaker’s social identity. In standard (i.e., not AI-supported) healthcare 
settings, this can occur in the case that physicians only consider information that can 
be indirectly extracted about a patient’s health status as medically relevant due to 
prejudices related to patients’ ability to meaningfully contribute to medical processes 
(Kidd & Carel, 2017). This typically means that only interactions in which patients 
are passive (say, clinicians obtain information about their health status through lab 
tests or scans that patients undergo) are considered medically valuable (Pozzi & 
Durán, 2024a). In turn, patients are treated as mere sources of information if the 
knowledge that exceeds what can be indirectly derived about their biological health 
but is nonetheless relevant for appropriate medical decision-making remains unac-
knowledged (Kidd & Carel, 2017). In cases of epistemic objectification, patients are 
not granted the possibility to actively contribute to the medical discourse through 
their testimonial report of their lived experience of illness (e.g., because this is con-
sidered too idiosyncratic to be valuable for medical action) (Kidd & Carel, 2017).

We argue that AI systems like NarxCare are likely to systematize patients’ objecti-
fication if they are used as an alternative to patients’ active reports of the knowledge 
they can convey through their testimony. Unfortunately, there are reasons to think 
that this is the case. For instance, Szalavitz (2021) reports the story of a woman suf-
fering from endometriosis who was discharged from the hospital in the face of a high 
Narx Score without even being given the possibility to share relevant information 
that might support her eligibility for narcotics despite theAI’s red flag. In her par-
ticular case, it later turned out that her pet’s medication was included in her medical 
record and erroneously ended up informing her risk score. Above and beyond this 

condition for MHC. We leave open the question of whether this would also be compatible with the tracing 
condition, as this does not compromise the arguments advanced in the remainder of the paper.

1 3

   10   Page 12 of 23



Epistemic Justice as a Condition for Meaningful Human Control Over…

particular case, the idea behind these automated systems seems to be the need for an 
allegedly objective baseline to allocate opioid medication without having to rely on 
and assess the veracity of patients’ input (Chiarello, 2021). However, this is likely 
to lead to a dangerous shift in medical practice in which patients’ testimony remains 
unaccounted for, and their values and preferences, the consideration of which is cen-
tral to the medical ideal of shared decision-making, cannot be upheld. Crucially, also 
morally relevant reasons, i.e., facts about one’s medical condition, can fail to receive 
appropriate uptake, thus leading to unsuitable patient treatment.

Against this background, it becomes clear that some forms of epistemic objecti-
fication that risk becoming systematized through the use of AI systems stand in the 
way of fulfilling the conditions for MHC. Recall that the tracking condition for MHC, 
as it has been presented in Sect. 2, requires that the socio-technical system in which 
the AI is embedded is responsive to the relevant moral reasons of relevant agents. In 
the case considered in this paper, this also concerns clinicians and patients. However, 
if patients are epistemically objectified, they cannot actively convey morally relevant 
information (e.g., values and treatment preferences), and these cannot be rendered 
available to the AI system (Pozzi & Durán, 2024b). This may sometimes lead to a 
failure to include relevant reasons in the medical setup in which the system mediates 
medical practices, such as those in which an AI influences patients’ treatment options, 
like in the case under scrutiny. We maintain that these forms of objectification are 
prone to emerge at a higher scale with the use of AI due to clinicians’ tendency to 
over-rely on AI systems. As previously pointed out, empirical studies confirm the 
frequent occurrence of automation bias (Goddard et al., 2014; Khera et al., 2023). 
This might lead clinicians to neglect other relevant sources of information, such as 
what patients should be enabled to actively contribute to the medical discourse, thus 
perpetuating their objectification.

So understood, the objectification constraint represents an overarching issue that 
either healthcare professionals or other structural healthcare mechanisms subject 
patients to. These can amount to time pressures and a culture of efficiency, poten-
tially leading to dismissive patterns of care, which are considerably exacerbated by 
a possible over-reliance on AI systems as alleged sources of objective information 
about patients. However, the other two constraints we identify find their home in 
how patients themselves react to (systematic) testimonial injustices and objectifica-
tion that is likely to be further reinforced if AI systems are introduced in the medical 
context as an epistemically authoritative entity providing clinicians with actionable 
information about patients. Thus, the next two forms shed light on mechanisms by 
which patients self-constrain their own testimonial offerings in what is perceived to 
be a hostile epistemic environment.

The capacity constraint represents a further challenge for MHC. As Santoni de 
Sio (2024) points out, patients’ capacity to offer their moral reasons can be impaired 
if people are repeatedly victims of epistemic injustice. This constraint highlights a 
psychological dimension of epistemic injustice that comes to light once its victims 
internalize their epistemic mistreatment and can no longer fully participate in the 
medical discourse in an epistemically substantial manner. This argument can be sup-
ported by considering how feminist literature problematizes certain attitudes women 
internalize due to the pressure to conform to established social standards. In “Throw-
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ing Like a Girl”, feminist philosopher Iris Marion Young tackles this issue by refuting 
the hypothesis that the different way girls throw a ball is biologically grounded, but 
rather compellingly relates to their internalization of gender-related social expecta-
tions (Young, 1980).

Similarly, when patients repeatedly find themselves in situations where healthcare 
professionals silence them in the face of a possibly inaccurate NarxCare score, and as 
a consequence, their testimonial offerings are dismissed and discredited as unworthy 
of attention, they can lose confidence in their capacities as conveyors of valuable 
information and knowledge. This can lead to their deskilling and ultimate loss of 
capacity to fully participate in medical interactions (Carel & Kidd, 2017). Also in 
this case, albeit due to different underlying mechanisms (i.e., a psychological one) 
compared to the objectification constraint previously elucidated, patients in prac-
tice are hindered in contributing to the epistemic discourse, and their moral reasons 
remain excluded from those available to the system, thus hampering the fulfillment 
of the tracking condition for MHC. Hostile communication patterns between clini-
cians relying on NarxCare risk scores and patients substantiate the likelihood of the 
AI instantiating what we have referred to as the capacity constraint. Hildebran et 
al. (2014, 2016) report that clinicians often close off communication with patients 
in the face of a problematic risk score or refrain from sharing this information in 
the first place. When confronted with situations in which their credibility is doubted 
due to an AI-generated risk score, it is easy to imagine that it might become increas-
ingly difficult for patients to fight back against what is felt as an inaccurate portrayal 
of their medication consumption due to, for instance, the fear of being repeatedly 
turned down. These situations are conceivable in the face of the authoritative role that 
AI systems can play in medical interactions to the detriment of patients’ epistemic 
standing and capacities. We ultimately maintain that power asymmetries created with 
the introduction of AI systems, particularly in cases similar to NarxCare, can fuel 
dynamics of self-silencing, effectively disempowering patients and their epistemic 
confidence in medical encounters (which, like in the case of pain management, can 
already be fraught with stigma and preconceptions related to possible drug misuse).

Let us now turn to the final constraint identified, the self-silencing constraint. 
Similarly to the previous one, this constraint also happens because patients them-
selves refrain from offering their testimony. However, unlike in cases pertaining to 
the capacity constraint, patients do not fail to contribute to medical interactions due 
to their inability to do so. Instead, they silence themselves through a sort of self-
censoring, which is not necessarily to be tracked back to a failure to contribute to the 
discourse due to a loss of epistemic confidence and capacity (Dotson, 2011). This 
phenomenon amounts to what Dotson refers to as testimonial smothering. According 
to Dotson, instances of testimonial smothering amount to “the truncating of one’s 
own testimony to ensure that the testimony contains only content for which one’s 
audience demonstrates testimonial competence.” (p. 244) While Dotson has in mind 
certain racial microaggressions perpetrated by a hearer to a speaker due to their social 
positioning, we maintain that this phenomenon can also take place in exchanges 
between patients and physicians. In the face of interactions with medical profession-
als in which patients perceive that the information clinicians seek to obtain is limited 
to what can be easily measured and quantified, patients might offer minimal testi-
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mony pertaining to confirming or denying specific symptoms, thus restricting their 
role to epistemic agents in the minimal sense (Carel & Kidd, 2014). In doing so, they 
can refrain from sharing more substantial knowledge about their lived experience of 
disease. This can be the case because they realize that their testimony would remain 
unintelligible to clinicians because it would not be considered medically relevant, 
particularly if an AI system is part of the medical interaction as an opaque knowl-
edge-generating entity about patients’ health status. This form of self-censorship is 
driven by the fear that medical professionals would nullify the value of what patients 
are reporting, which might be connected to painful and intimate details of how they 
experience disease. So understood, we argue that these dynamics in clinical encoun-
ters can qualify as forms of testimonial smothering. Related to the NarxCare case, 
it is not too far-fetched to assume that patients might smother their own testimony 
under the assumption that the latter will not receive appropriate uptake in view of the 
decision-making power attributed to the AI system outputting their risk score.

Under this heading, we can conclude that this manifestation of epistemic injustice 
does not per se require the presence of a perpetrator that directly inflicts the injus-
tice on the victim. So understood, this phenomenon is deeply ingrained in structural 
power dynamics that might be further reinforced by the introduction of AI systems 
like NarxCare in medical care. Testimonial smothering can happen even if patients 
are, in principle, capable of expressing their testimony. While related to the previous 
constraint, this expression of testimonial injustice acquires a further level of com-
plexity because it entails the conscious decision to withhold one’s testimony due to 
previous unjust testimonial encounters or the speaker’s perceived inability (or lack of 
willingness) of their hearer to find their testimony intelligible. This problem cannot 
be solved at the individual level of analysis. It rather requires tackling underlying 
power dynamics and systemic inequalities in how knowledge and information are 
received and imparted in different social practices (Dotson, 2014).

From what has been said so far, it becomes clear that there is a dire need to con-
sider underlying power dynamics when assessing the availability of relevant reasons 
to enable the fulfillment of conditions for MHC. In fact, we want technical systems 
that humans are meaningfully in control of and in which stakeholders’ voices and 
relevant reasons, such as patients, are definitely not systematically and not pre-emp-
tively excluded.

Let us also take notice of the fact that while in this section we have been focusing 
on the epistemic situation of patients (as intrinsically vulnerable epistemic subjects), 
clinicians and healthcare professionals, more generally, can also be epistemically 
disadvantaged by the introduction of AI systems in medical decision-making (Pozzi, 
2023a). As pointed out in Sect. 3, systems like NarxCare algorithms may negatively 
affect the meaningful participation of physicians in the decision of whether to pre-
scribe opioids to a patient who received a high risk score. Physicians are implicitly 
bound to follow the AI system’s recommendation due to the regulatory setup in many 
US states (Leichtling et al., 2017). Therefore, it is unclear how much space they 
effectively have to express their own relevant moral reasons in the evaluation of a 
patient’s health status and their possible need for pain medication. A recently pub-
lished article expressing clinicians’ worries related to the use of these AI systems 
substantiates these concerns: “As clinicians in this setting, we are concerned that 
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if our best judgment conflicts with fear of criminal liability, our ability to provide 
evidence-based, compassionate care to our patients may be compromised.” (Buonora 
et al., 2024, p. 859).

Furthermore, the pressure not to challenge the decision of the AI system may dis-
courage clinicians from claiming their expertise. Interestingly, while liability attribu-
tion should arguably be an incentive for (medical) professionals to take responsibility 
for their (clinical) decisions (also due to the fear of facing legal consequences in cases 
of medical misconduct), the introduction of AI may yield the opposite result. In fact, 
AI systems similar to NarxCare rather disincentivize doctors to take responsibility 
because the legal framework in which the technology is embedded entails that clini-
cians are ‘on the safe side’ by simply following the AI’s recommendation. This shows 
that AI systems can bring to the table new forms of power imbalances in which oth-
erwise epistemically privileged agents are also considerably constrained, albeit to a 
different extent and form (Pozzi, 2023a).

5  The Broader Picture: Addressing Control of AI Through Justice

The analysis advanced in the previous sections shows that introducing AI systems in 
medical decision-making raises new challenges related to the epistemic and moral 
status of relevant actors, particularly patients and medical professionals. From the 
NarxCare case, the need emerges to gear efforts toward safeguarding the physician-
patient relationship in medical interactions mediated by AI systems. This starts by 
protecting physicians’ moral accountability and active responsibility for the care rela-
tionship (Pozzi & Van den Hoven, 2023; Santoni de Sio & Mecacci, 2021). As for the 
patients, the need to focus on patients’ practical ability to remain actively involved 
in the care relationship comes to the forefront. To this aim, mechanisms need to be 
in place that allow them to reclaim their position at the center of care and not lead 
them to be pushed to its margins due to the (epistemic) power that is often unduly 
attributed to AI within medical care.

Against this background, we maintain that framing the problem through the lens of 
MHC as reason-responsiveness allows us to formulate an important positive require-
ment to mitigate forms of epistemic injustice: in the face of a restructuring of the 
medical system via the introduction of AI, we must protect and reinforce the respon-
siveness of these technologies to the reasons of the relevant agents. While discussions 
on epistemic injustice predominantly spell out the nature of these injustices in a nega-
tive fashion, focusing on how to overcome the constraints highlighted in the previous 
section as a requirement to enable MHC provides an, albeit initial, but actionable way 
to mitigate those.

Moreover, while discussions revolving around MHC usually focus on the inad-
equate design of the human-machine interaction and/or lack of sufficient training 
or digital literacy of the users, we have highlighted a further component that has 
comparatively received limited attention. Through the analysis of different forms of 
epistemic injustice, we showed that social structures of power affecting the ability 
and willingness of clinicians and patients to have their reasons sufficiently reflected 
in the AI system’s functioning is one relevant condition that may affect its capacity 
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to track their reasons (i.e., reduce the reason responsiveness of the AI system). This 
further helps redirect the attention of designers and developers concerned with secur-
ing MHC toward issues of epistemic injustice that could otherwise go unnoticed.

All in all, if, as we have argued, increasing MHC requires, among other things, 
reducing epistemic injustice and epistemic injustice is a form of social injustice 
grounded in social structures of power, then one crucial way to reduce epistemic 
injustice and increase MHC is a better understanding and addressing these social 
injustices. On the other hand, taking an MHC perspective may also allow us to take 
a more active attitude towards the creation of a more just AI-mediated healthcare 
system. The case in which relevant patients’ voices and reasons are not sufficiently 
reflected and incorporated into the functioning of the AI system can be reframed as 
a case in which the introduction of AI systems reinforces and perpetuates forms of 
social exclusion and vulnerability. Patients affected by medical conditions and social 
exclusion are more likely to become unable to be seen as moral agents capable of 
contributing morally relevant reasons in the AI-mediated decision-making process. 
This is mainly reflected in the capacity and self-silencing constraints discussed in 
Sect. 4.

As for the objectification constraint, even though patients are not entirely excluded 
from the medical decision-making process, their participation happens only through 
the inclusion of some of their personal data (which are usually extracted in medical 
encounters in which they play a passive role) in the AI-assisted decision-making pro-
cess, rather than enabling them to actively contribute to the deliberation and decision 
process (Pozzi & Durán, 2024b). In terms of MHC as reason-responsiveness, this is 
not sufficient for the system to track the patients’ relevant reasons. The objectification 
constraint thus highlights a broader issue with justice and technology. In a nutshell, 
participation, even when optimally managed, does not guarantee justice or control. 
One could envisage optimal conditions for participation if all relevant stakeholders 
are involved in the deliberation process, they are all provided a (formal) opportu-
nity to contribute to it, and the technology’s designers do not have any explicit rea-
sons to exclude any relevant stakeholder from participating. However, even in cases 
in which similar measures to increase participation as much as possible are taken, 
this does not ensure that conditions of justice and control are met due to underlying 
structural injustices. For instance, the self-silencing constraint previously mentioned 
shows how tacit and hard to spot certain expressions of epistemic injustice can be. 
Moreover, structural mechanisms of power imbalances might prevent people from 
expressing their reasons and/or being properly listened to. Also, stakeholders‘ rea-
sons might effectively remain unacknowledged and excluded if they are expressed 
in terms that are not aligned with designers‘ (technical) language, or they may be 
discarded when they do not match designers‘ (implicit) problem-framing and other 
underlying assumptions.

In this sense, even progressive movements proposing to include so-called stake-
holders in the technological design process, such as Value-Sensitive Design and 
Participatory Design, have been criticized for not sufficiently allowing stakehold-
ers to present their reasons, crucially, in their own terms (Borning & Muller, 2012). 
Researchers, designers, and developers rather often utilize data and information gath-
ered from them according to their own framing of the problem and to address their 
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own research or development agendas. The “design justice” movement (Costanza-
Chock, 2020) has called these approaches “extractive” and has exposed them as a 
form of unjust participation of relevant stakeholders, which must be transformed.

At first sight, the case of epistemic injustice affecting clinicians can also be under-
stood as an extension of traditional forms of social injustice, in this case, the oppres-
sion of the workforce by managers. In fact, it has been argued that the introduction 
of AI can be seen as a new and partly original chapter of an old story, that of the 
managerial control over the workforce mediated by technological systems. While the 
physical constraints experienced by the factory workers in the assembly line were the 
paradigmatic example of managerial control of the 20th century, the constraints and 
controls allowed for by AI systems may become the new tools for managerial con-
trol in the 21st century (Kellogg et al., 2020). Doctors complying with the “request” 
of the AI systems introduced by the management out of cost-efficiency reasons to 
avoid incurring the risk of being held liable or even fired seem to confirm this view 
of them as vulnerable employees subject to forms of managerial power mediated by 
technology that they cannot control. However, unlike what happens in other cases of 
employer-employee relations mediated by AI, what is violated here is not as much the 
doctors’ rights as employees (e.g., their privacy, freedom, or psychological safety), 
but rather their (epistemic) agency as professionals, that is, their capacity to have 
their expertise matter in medical procedures.

As pointed out in Sect. 3, this issue can be best framed as a violation of a different 
kind of social justice; that is, in terms of political philosopher Michael Walzer, justice 
is the recognition and respect of the different values and principles that pertain to dif-
ferent “spheres of life” (Walzer, 1983).

The shift of values caused by AI technologies goes beyond the specific NarxCare 
case discussed in this paper. For instance, with specific reference to Walzer’s the-
ory, Tamar Sharon has recently spoken of the risk of the Googlization of healthcare 
research, caused by the increasingly prominent role of big technological companies 
with no previous experience in the healthcare sector or commitment to its traditional 
values, transforming the ethos of research in this domain with their mindset and prac-
tices (Sharon, 2016).

6  Prospects for Future Research and Concluding Remarks

MHC as reason-responsiveness is a context-dependent and normatively loaded con-
cept. Its realization requires defining which relevant reasons of which relevant agents 
must be reflected in socio-technical systems that include AI systems. Medicine or 
healthcare covers a broad range of settings – diagnosis, treatment, surgery, rehabili-
tation, long-term care, and others – which may be integrated with different kinds of 
AI-driven technologies – decision-support systems, robots, exoskeletons, etc. In this 
paper, we have considered the specific case of an AI system used by doctors in the US 
as a decision-support system for the prescription of opioids (NarxCare algorithms), 
thus restricting our focus to ML applications implemented to make predictions for the 
purposes of patient treatment and the allocation of medical resources in the context 
of pain management. While we decided to focus exclusively on this particular case 
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to provide a detailed analysis of different mechanisms of epistemic injustice and how 
they are intertwined with issues of control, we think that these considerations can 
also be transferred to other cases. For instance, it can be plausibly anticipated that 
overfocusing on cost-efficiency-driven metrics might trump consideration of justice 
also in other healthcare applications, thus making our analysis a relevant starting 
point for critically scrutinizing possibly hard-to-notice issues of epistemic injustice 
and (lack of) control. While this paper aims to provide an initial theoretical under-
pinning to issues of justice and control in medical AI, further research is needed to 
apply these relevant considerations to other medical AI systems, tailoring them to 
their specificities.

Related to the NarxCare case, we have tentatively identified doctors and patients 
as the primary human agents involved and discussed one specific issue: to what 
extent the current AI system (fails to) track their relevant reasons (a condition for 
MHC) due to epistemic injustice. Future multidisciplinary research, including ethi-
cal, ethnographic, sociological, technical, and other, must develop concrete proposals 
to rethink the development and use of decision-support systems in the medical con-
text in a way that promotes epistemic justice and MHC. A similar work must be done 
in relation to all other domains and technical applications.

The analysis of the epistemic injustice suffered by patients and profession-
als advanced in this paper suggests two further general considerations for future 
research. First, we have argued that MHC and epistemic justice go hand in hand since 
the former requires relevant agents – patients, healthcare professionals, and others – 
to be able to contribute with their relevant knowledge, experiences, and skills to the 
development and functioning of a socio-technical system. So understood, epistemic 
justice is an important enabler for MHC towards the fulfillment of the tracking condi-
tion.10 From this claim follows that any future research in the development of medi-
cal technology must devise methodologies that assess to what extent these agents 
must not only be involved in the process by providing some data or information but 
by being more actively involved from a stronger position of epistemic power in the 
decisions and processes regarding the design, development, introduction, and use 
of new technologies. This is a big challenge that requires a radical rethinking of the 
research and innovation process and precedes concerns regarding how to guarantee 
shared decision-making in medical practices mediated by AI systems (Bjerring & 
Busch, 2021). Structural approaches that look at how to achieve epistemic justice at 
the institutional level are currently present in standard debates in social epistemology 
(Anderson, 2012). However, efforts along similar lines need to be explicitly tailored 
to face the challenges brought about by new technologies, for instance, by developing 
and applying the idea of “design justice” (Costanza-Chock, 2020).

Second, and relatedly, such a radical transformation requires specific social, 
economic, and political conditions. Social spaces and economic opportunities for 
experimenting with new innovation models must be created and protected, ideally 
through the collaboration of public universities, private industries, and local com-

10  This is in line with what Santoni de Sio (2024) calls a precondition for MHC as reason-responsiveness.
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munities.11 Long-term research programs must be established and funded. Dominant 
visions about a future in which all problems will be solved by (AI) technology need 
to be resisted and contrasted, and the social and economic power of the big techno-
logical and political players supporting and pushing these limited visions must be 
regulated and governed. As the NarxCare case discussed in this paper shows, even 
the relatively small challenge of protecting justice and MHC in the use of one specific 
technological system cannot be addressed without considering the broader social, 
cultural, economic, and political conditions under which it is designed, developed, 
and introduced. Future research must also address this higher level of analysis and 
study the conditions under which new, more just forms of technological innovations 
in the medical sector can be realized.
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