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The ethical challenges of healthcare artificial intelligence (AI) have received widespread 
attention, as they can undermine trust and limit AI’s potential benefits. A key concern 
is the delegation of autonomy to AI systems, a practice that has drawn criticism from 
practitioners, policymakers, and researchers. While theoretical ethical guidelines emphasize 
restricting AI autonomy, they are often seen as vague or impractical. In response, scholars 
have proposed an empirical ethics approach, which grounds ethical considerations in real-
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world clinical settings. However, little research has examined how this approach applies 
to healthcare AI in practice. This paper contrasts theoretical and empirical ethics in the 
context of AI autonomy. Using breast cancer screening in Danish healthcare as a case 
study, we explore how intra-normativity shapes perceptions of good care. Our findings 
show that while theoretical discourse deems autonomous AI unethical, clinical practice 
views it as ethically acceptable. We conclude by discussing how empirical ethics can inform 
more practical, context-sensitive guidelines for healthcare AI implementation.

Imellem Teoretisk og Empirisk Etik for Kunstig 
Intelligens i Sundhedsvæsenet: En Case om Autonomi 
i Brystkræftscreening
De etiske udfordringer forbundet med kunstig intelligens (AI) i sundhedsvæsenet har fået 
stor opmærksomhed, da de kan underminere tillid og begrænse AI’s potentielle fordele for 
sundhedsvæsenet. En særlig etisk udfordring er delegeringen af autonomi til AI-systemer, 
som er blevet fordømt af praktikere, politikere og forskere. Selvom teoretiske etiske guidelines 
har fokuseret på at begrænse AI’s autonomi, er de blevet kritiseret for at være vage og 
upraktiske. Forskere har responderet med forslag om at bruge empirisk etik, hvor etik 
kontekstualiseres og situeres i klinisk praksis. Der er dog begrænset forskning om, hvordan 
empirisk etik praktisk kan anvendes til AI i sundhedsvæsenet. I denne artikel sidestiller vi 
teoretisk og empirisk etik i konteksten af AI-systemers autonomi. Med brystkræftscreening 
som case undersøger vi, hvordan intranormativitet former særegne forestillinger om god 
omsorg. Vores resultater viser, at selvom teoretisk diskurs ser autonom AI som uetisk, så ser 
klinisk praksis det som etisk acceptabelt. Vi slutter vores artikel med at diskutere, hvordan 
vi kan bruge empirisk etik om AI i sundhedsvæsenet til at skabe praktiske og kontekst-
sensitive guidelines for AI i sundhedsvæsenet.	

Introduction
We are witnessing rapid development and implementation of artificial intelligence 
(AI) systems in healthcare. These systems are envisioned to support clinical staff 
and patients in various ways: making medical notes more understandable and 
directing patients’ attention to relevant clinical results (Kambhamettu et al., 2024), 
recognizing out-of-hospital cardiac arrest during emergency calls (Blomberg et al., 
2021), or predicting the progression of chronic kidney disease (Zheng et al., 2024). As 
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AI systems grow more capable, policymakers, healthcare providers, and developers 
stress the need for continuous ethical scrutiny. The European Commission’s ethics 
guidelines for trustworthy AI note that individuals “interacting with AI systems 
must be able to keep full and effective self-determination over themselves” (AI 
HLEG, 2019, p. 12). Essentially, such complete self-determination reflects an idea of 
autonomy, i.e. an ability to “self-rule that is free from both controlling interference 
by others and from limitations, such as inadequate understanding, that prevent 
meaningful choice” (Beauchamp & Childress, 2001, p. 58). 

Empirical studies have already explored the interaction between human 
autonomy and AI-assisted decision making. Here are three representative quotes:

“Although participants were open to the use of novel AI solutions in their care, most 
of them, especially those with diabetes, would prefer for them to be implemented 
alongside clinicians to keep human control and doctor-patient relationship in 
medicine” (Schaarup et al., 2023, p. 6).

“These results highlight a potential concern that AI will impact the therapeutic alliance 
and potentially reduce the positive relational elements (i.e. empathy, understanding, 
etc.) present within the doctor-as-a-person elements of patient-centered care” 
(Witkowski et al., 2024, p. 8).

“Many respondents at some point entertained the thought of the AI, at some point, 
being able to completely automate the tasks of the physicians, but always immediately 
observed that this would be a very bad evolution” (Van Cauwenberge et al., 2022, 
p. 8).

These comments all illustrate a common ethical stance: AI should not exercise the 
kind of “controlling interference” (Beauchamp & Childress, 2001, p. 58) that would 
replace or undermine human physicians’ final say in clinical decisions. Indeed, 
human autonomy is in these quotes seen as crucial for a successful integration of 
AI in healthcare, both to preserve important existing social relationships between 
doctor and patient and to avoid the undesirable replacement of human physicians, 
even if technically feasible.

We can think of such ethical stances as establishing broad, overarching ideals 
that are intended to apply universally across clinical practices while deliberately 
avoiding a case-by-case focus on individual circumstances (Beauchamp 
& Childress, 2001). This approach typically understands ethical principles 
theoretically: as principles that can be reasoned about abstractly rather than 
derived from empirical realities. As Bærøe et al. (2017, p. 7) argue, the aim of 
theoretical ethics is to develop “general ethical principles for medicine and health 
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promotion” without direct reference to specific human circumstances. Principles 
of theoretical ethics impose non-negotiable requirements, as seen, for example, in 
AI governance frameworks (AI HLEG, 2019), where conditions for AI use are set 
independently of potential benefits that might arise in particular cases (Haward 
& Janvier, 2019). 

However, the idea that AI systems should only be granted a subordinate role to 
human physicians’ decision-making has been criticized for being overly abstract 
and difficult to implement in practice (Mittelstadt, 2019). In response to this, 
researchers have turned toward the “nuanced reality regarding how patients’ 
values, such as autonomy, manifest in the everyday” (Maris et al., 2024, p. 11), 
aiming to develop healthcare AI that is ethically acceptable in practice. This 
practice-first focus asks us to examine how ethical considerations are prioritized 
and enacted across different clinical contexts and cultures and for differing 
normative ends (Pols, 2015). For example, patients in acute health crisis may prefer 
for clinicians to take responsibility, while patients in other settings may in some 
situations value assuming responsibility for their own treatment (Pols, 2015). Yet 
we still only know too little about what concretely makes AI ethically acceptable 
in particular clinical settings – knowledge that is essential if growing reliance on 
AI is to remain aligned with core ethical principles.

In this paper, we pursue a theoretical-philosophical inquiry (Bærøe & 
Bringedal, 2022) into the widely held view that human autonomy must always 
outrank healthcare AI for the latter to be ethically acceptable. We start with what 
we call the Non-Autonomous AI Principle. Roughly, according to this principle, 
healthcare AI used for decision-support should never possess the authority of 
human clinicians and should always be subject to meaningful human override. 
Because this principle – or, more carefully as we shall see, this bundle of ideas – is 
typically presented as applying across clinical contexts, we treat it as a principle of 
theoretical ethics. We argue, however, that there are concrete clinical practices in 
which AI systems are deployed and regarded as ethically acceptable in ways that 
put pressure on the Non-Autonomous AI Principle. In such settings, the principle’s 
claim to universal authority is contested by how care is organized and justified. 
Our argument proceeds in three steps. 

First, we survey research and policy concerns about autonomous AI systems 
in healthcare and relate them to familiar autonomy ideals in biomedical ethics, 
distilling these into the Non-Autonomous Principle (Section 2). Second, drawing 
on policy and press documents, we examine Danish breast cancer screening, where 
AI is increasingly deployed as first reader of mammograms (Section 3). This setting 
is relevant for testing the Non-Autonomous AI Principle because, in practice, the 
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first reader AI has an authority comparable to a radiologist: its assessments carry 
equal weight and cannot be unilaterally overruled by the human second reader. 
Moreover, since this use of healthcare AI is by now common in Denmark, it hence 
also carries a seeming ethical legitimacy from its routine use in clinical practice 
and institutional promotion. 

Third, we probe two practice-grounded explanations (Section 4) for why 
violating the Non-Autonomous AI Principle can nevertheless be ethically 
acceptable in breast cancer screening, namely structural factors such as shortages 
of radiologists, high throughput demands, as well as standardized workflows, and 
existential factors tied to the emotional and psychological states of cancer screening, 
diagnosis, and treatment. While structural challenges are common across many 
areas of healthcare, we argue that existential concerns may be a decisive factor in 
why autonomous first reader AI is ethically acceptable in breast cancer screening 
but not necessarily in other medical contexts. Taken together, these admittedly 
partial considerations specifically related to clinical practice (Pols, 2015) provide 
reasons to doubt that the Non-Autonomous AI Principle can serve as a universal 
standard for ethically acceptable AI use. 

As such, the breast cancer screening case shows that the idea that healthcare 
AI must always remain strictly subordinate to, and available for overriding by, 
human clinicians, cannot serve as an ethical ideal across all contexts. Recognizing 
this allows us to develop ethically acceptable healthcare AI grounded in the 
actual intra-normativities of practice – how values are prioritized, negotiated, and 
enacted in specific workflows – rather than in abstract, one-size-fits-all ethical 
principles.

Before proceeding, two clarifications about the labels “theoretical ethics” 
and its opposite “empirical ethics” are in order. First, we do not claim that 
proponents of theoretical ethics must endorse the Non-Autonomous AI Principle, 
or that they must treat autonomy as a prior value that always overrides other 
moral considerations. A consequentialist may work entirely within a theoretical 
framework and nonetheless reject any strict priority for autonomy or any rule-or 
constraint-based moral theory. What we argue is that much existing AI ethics and 
governance discourse in healthcare presents requirements that protect human 
autonomy as if they were universal constraints on acceptable AI use. The Non-
Autonomous AI Principle is meant to capture this influential strand of theory, not 
to exhaust the space of theoretical approaches. 

Second, we do not assume that “empirical ethics” must oppose strict rules or 
principles. Empirically informed approaches can yield relatively rigid norms. The 
difference is that these norms are reconstructed from within practices rather than 
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both stipulated prior to and defended largely independently of implementation 
and negotiation in concrete settings. Likewise, theoretical approaches can, and 
often do, take empirical realities seriously. But their starting point typically lies 
elsewhere: They begin with principles, rules, or ideals which are then applied 
to practice. In what follows, we use “theoretical” and “empirical” as ideal-
typical starting points rather than as mutually exclusive camps. The former is 
principle-first, abstracting from practice; the latter is practice-first, grounded in 
intra-normativity. We treat the Non-Autonomous AI Principle as a prominent 
example of the former and our core claim is that an intra-normative, practice-first 
analysis of breast cancer screening explains why its assumed universality should 
be questioned.

The Non-Autonomous AI Principle as Foundational 
for Healthcare AI
To develop a precise statement of the Non-Autonomous AI Principle, let us begin by 
examining the concept of autonomy in healthcare and its relevance to AI. Suppose 
that, as a healthcare professional, you visit an elderly woman in deteriorating 
health. She has become delirious and refuses to leave her bed. You urge her to go 
to the hospital, but she refuses. According to modern medical ethics training, you 
should prioritize the elderly woman’s autonomy. The woman should not be coerced 
into care against her will even if you believe hospitalization is in her best interest. 
Scenarios like this are commonly used to teach medical students the importance 
of autonomy (Hébert et al., 1992). In their landmark work on biomedical ethics, 
Beauchamp and Childress (2001) characterize respect of autonomy as: 

“To respect an autonomous agent is, at a minimum, to acknowledge that person’s 
right to hold views, to make choices, and to take actions based on personal values 
and beliefs. Such respect involves respectful action, not merely a respectful attitude. 
It also requires more than noninterference in others’ personal affairs. It includes, 
at least in some contexts, obligations to build up or maintain others’ capacities for 
autonomous choice while helping to allay fears and other conditions that destroy or 
disrupt their autonomous actions” (Beauchamp & Childress, 2001, p. 63).

In the case of the elderly woman, we must thus first must recognize her right to 
refuse to go to the hospital. We must also ensure that the elderly woman has the 
capacity to make an informed decision, not impaired by cognitive ailments, rather 
than passively accepting any decision the woman makes. 
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This reasoning highlights why respect for autonomy serves as a paradigmatic 
example of a theoretical ethical principle: It is articulated as a general normative 
commitment designed to apply across clinical contexts regardless of cultural, 
institutional, or situational variation. It is not reconstructed from within particular 
practices but advanced as a general guiding principle for what clinicians ought 
to do – even where it may conflict with their own judgment or context-sensitive 
concerns. 

Pellegrino (1994) argues that autonomy is equally critical for physicians. He 
describes the “physician-patient relationship [as, ed.] one of mutual obligation 
– like any truly ethical relationship” (Pellegrino, 1994, p. 51). Accordingly, if 
autonomy is central to ethical patient care, it also extends to physicians. Fostering 
their capacity for autonomous choice and recognizing their right to act on 
personal and professional judgment is part of the ethical principle of autonomy. A 
physician’s autonomy is rooted in their individuality as a person, their expertise 
as a medical professional, and their role within a broader ethical and professional 
community (Pellegrino, 1994). Thus, autonomy in biomedical ethics also concerns 
the autonomy of physicians.

Respect for Autonomy
Given the dominant role that autonomy plays in biomedical ethics, it is natural 
to hold that healthcare AI should also respect the autonomy of both patients 
and physicians. Roughly, this means that AI should support their capacity for 
informed and voluntary judgment based on reason, enabling both patients and 
clinicians to form their own assessments, act on what they take to be right, and 
retain meaningful control over decisions. 

Unlike patients and physicians, however, while AI may “embody certain 
values, [...] it does not embody them to the extent that it can be held responsible 
for them” (Sheir et al., 2024, p. 12). On the standard view in biomedical ethics, 
autonomy is closely linked to responsibility: We treat a patient or physician as 
autonomous not merely because their behavior reflects certain values, but because 
they can be asked to justify choices, answer for consequences, and revise their 
stance. To be autonomous is, at least partly, to be an appropriate target of demands 
for justification and practices of praise or blame. Given that AI systems neither 
hold values nor make choices in a way that grounds responsibility, they cannot 
possess autonomy in the same sense as humans. In this sense, while AI should 
respect patient and physician autonomy, we are not seemingly ethically obligated 
to respect “AI autonomy” itself. 
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This ethical asymmetry is also evident in clinical practice. Consider IBM’s 
Watson Oncology, an AI system that offered treatment recommendations for 
cancer patients. This system was piloted in multiple countries, including Denmark, 
where it was quickly found to issue potentially dangerous advice (Djursing, 2017). 
As a result, the trial was quickly stopped. Crucially, no one asked the system 
underlying Watson Oncology to justify its “values” or “beliefs”. Had a physician 
made comparable errors, they would almost certainly have been required to 
account for their decisions, possibly retrained, and held responsible for the 
consequences. This contrast underscores the point above: While we expect AI to 
support and respect human autonomy, we do not treat AI itself as an autonomous 
moral or professional agent. It is not held to practices of justification and it is not 
a target of blame or praise. When an AI system fails, we simply turn it off (and 
investigate the humans and institutions around it).

Because AI lacks the kind of responsibility assumed in clinicians’ autonomy, its 
proper role is hence supportive and under human oversight. This claim is echoed 
in broader healthcare discussions. For example, in a bulletin from the American 
College of Radiology, chief medical officer Nina E. Kottler cites radiology professor 
Curt Langlotz as predicting that “radiologists are not going to be replaced by AI, 
but radiologists who use AI will replace those who do not” (Hudnall, 2021). Policy 
bodies likewise emphasize sustained human oversight (AI HLEG, 2019; European 
Commission, 2021). Empirically, a systematic review in oncology finds that most 
FDA-cleared AI devices function as tools for supporting clinicians rather than 
autonomous decision-makers (Luchini et al., 2022). Together, these trends follow 
naturally from the autonomy gap: AI is introduced to assist human judgment, not 
to substitute it. 

Human Oversight 
So why should healthcare AI remain subject to human oversight? Drawing on 
recent research, there are at least three key reasons. 

The first reason relates to errors and bias. Because AI systems learn statistical 
patterns from training data, they will inevitably make errors in their classifications 
– even in settings that look routine. This risk is amplified when no physician 
reviews the system’s outputs (Filippi et al., 2023; Najjar, 2023). Unlike physicians, 
AI does not reflect on and correct its own mistakes during its decision-making 
which can cause frustration among healthcare personnel (Beede et al., 2020). 
Evidence also indicates that physicians are more forgiving of human errors than 
AI errors (Lenskjold et al., 2023). At the same time, reliance on AI may introduce 
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automation bias, nudging clinicians to over-trust AI-generated outputs (Bernstein 
et al., 2023; Fang et al., 2024). In AI-assisted breast cancer screening, this may for 
instance lead to unnecessary and costly patient recalls (Hernström et al., 2025).

Second, there are reasons to do with maintaining critical feedback loops 
and professional development for clinicians. For instance, as a second reader in 
breast cancer screening, AI systems can surface alternative hypotheses, counter 
physician bias, and prompt review and critique. Such benefits, which arguably 
constitute an important factor in the ethical acceptability of AI systems, would 
be significantly weakened if they could operate autonomously without human 
oversight. Empirically, Bergquist et al. (2023) report that radiologists were more 
likely to trust reliable AI when it serves as a second opinion that helps reduce 
radiologists’ bias, especially for junior physicians. Clinicians also envision 
using AI to cross-check and refine their own judgments (Fang et al., 2024) and 
to demonstrate expertise to colleagues (Beede et al., 2020). Even in cases where 
AI matches human performance, fully replacing physicians with AI hence risks 
removing essential training opportunities for junior doctors (Kühl et al., 2023).

Third, there are reasons concerning safeguarding the therapeutic alliance 
between patients and physicians. When AI systems shift from assisting to replacing 
elements of clinical practice, patients can feel less understood and more distant 
from their caregivers (Mack et al., 2009). Empirical work echoes this concern: In 
a workshop with patients, Adams et al. (2020) found that participants worried 
radiology AI would lead to reduced face-to-face interaction with physicians. 
While many may be comfortable with AI as a supportive tool or source of 
recommendation, they worry about losing human connection (Witkowski et al., 
2024) and being treated as data points rather than whole persons (Maris et al., 
2024).

No Final Authority
The preceding arguments already speak in favor of keeping AI systems in a purely 
supportive role. But there is a further independent consideration that is worth 
mentioning, namely that, in clinical care, AI should not be granted final authority. 
First, on grounds of accountability, someone must be able to answer for AI-
generated errors. To avoid “responsibility gaps”, scholars caution against 
autonomous AI and argue for retaining a human decision-maker (Najjar, 2023; 
Sheir et al., 2024) . In radiology, for instance, Mudgal and Das (2024, p. 7) contend 
that establishing “legal liability and responsibility” requires keeping radiologists 
in the loop so AI-propagated mistakes do not create dead ends where no party can 
be held to account.  
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Second, on grounds of explainability, many AI systems are difficult – if not 
impossible – to fully explain (Najjar, 2023). Patients themselves stress this.
In interviews with individuals at risk of sudden cardiac death, participants 
emphasized the need for clinicians to understand and judge the quality of AI 
outputs (Maris et al., 2024). Likewise, Lenskjold et al. (2023) argue that clinicians 
must be able to interrogate AI’s reasoning to spot and mitigate possible errors. In 
short, precisely because AI can err and often resists full explanation, clinicians 
should remain the final responsible parties for administering care. 

The Non-Autonomous AI Principle
So, there are significant ethical and practical reasons to be skeptical about 
autonomous AI systems in healthcare, reinforcing the need to limit their decision-
making capabilities. Drawing on the literature above, we can reconstruct a cluster 
of related commitments often treated as a single package. For our purposes, it is 
helpful to distinguish three components: 

1.	 Autonomy-Respect Condition: AI systems should respect human autonomy. 
They should not unjustifiably undermine patients’ or physicians’ ability to 
form their own informed and voluntary judgments or act on their values. 

2.	 Human Oversight Condition: AI systems should be embedded in workflows 
that preserve meaningful human oversight. Clinicians must be able to 
monitor, interrogate, and challenge AI outputs rather than passively 
accepting AI recommendations. 

3.	 No-Final-Authority Condition: AI systems should not occupy roles of final, 
non-reviewable authority in clinical decision-making. They should not be 
granted the same formal decision-making standing as human clinicians 
nor function as sole decisive gatekeepers for diagnosis or treatment. 

For ease of presentation, we refer to this three-part package as the Non-Autonomous 
AI Principle, though “principle” may not capture how these components are 
analytically separable. One could, in principle, endorse the Autonomy-Respect 
Condition while rejecting the No-Final-Authority Condition, or insist on oversight 
while allowing some limited forms of AI decision-making authority. We do not 
claim that respect for autonomy entails either human oversight or rejection of 
any autonomous AI. Rather, as motivated above, our claim is that much existing 
governance and ethics discourse on healthcare AI treats these three ideas 
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collectively, presenting them as if they formed a single, unified constraint on 
acceptable AI use. 

Consider again the delirious elderly woman who refuses hospital admission. 
Suppose an AI system, using healthcare data such as blood tests, recommends 
admission for further evaluation. The Autonomy-Respect Condition requires 
that the patient’s will and capacity for autonomous choice remain central, and 
the practitioner must assess whether her refusal reflects a competent, non-
compromised decision. The Human Oversight Condition demands that the 
physician critically examines the AI systems’ recommendation considering her 
clinical judgment and the patient’s situation, rather than treating AI output as 
settled. Finally, the No-Final-Authority Condition rules out granting the AI sole 
power over deciding the patient’s admission, which ensures that the decision rests 
with the clinician. 

Thus, the cluster of commitments in the Non-Autonomous AI Principle 
preserves the ethical centrality of human patients and clinicians in standard 
healthcare settings. Crucially, this seems to hold even when AI systems outperform 
humans on accuracy. A randomized clinical trial testing ChatGPT’s effect on 
physicians’ diagnostic reasoning found that ChatGPT alone outperformed both 
physicians working independently and physicians assisted by ChatGPT (Goh et 
al., 2024). Yet, the study’s authors explicitly caution that this does not suggest that 
“LLMs should be used for diagnosis autonomously without physician oversight” 
(Goh et al., 2024, p. 7). Similarly, while AI systems can be effective as first reader 
in radiology, replacing human radiologists in that role would likely widen 
skill gaps and generate long-term professional challenges (Kühl et al., 2023). In 
short, unlike the case of IBM’s Watson Oncology where autonomy was reduced 
because of evidence errors, AI autonomy remains ethically unacceptable even 
when the system demonstrates superior accuracy. Oversight, accountability, and 
the clinician’s decisional role still do normative work that accuracy alone cannot 
replace. 

Accordingly, the Non-Autonomous AI Principle can be read as the paradigmatic 
response to autonomy concerns in both the healthcare-AI literature and policy. It 
states a default constraint that is often presumed to hold across clinical domains. 
While we do not deny the intuitive force of these commitments, our question is 
how far they can reasonably be regarded as universal. As we shall see in the next 
section, once we take the intra-normative features of particular practices seriously, 
the claim to universality becomes doubtful.
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Breast Cancer Screening with AI and the Intra-
normativity of Autonomy
We now examine a case of AI-driven breast cancer screening that we argue 
conflicts with the plausibility of the Non-Autonomous AI Principle. We begin by 
describing the case, then outline its relation to the Non-Autonomous AI Principle, 
and finally explore how the case challenges the Non-Autonomous AI Principle.

The Case – AI as First Reader in Breast Cancer Screening
In Denmark, breast cancer screening is a politically governed screening process, with 
the Danish Health Authority setting screening guidelines and recommendations. 
As part of a national strategy to reduce breast cancer mortality, women living in 
Denmark aged 50-69 are invited to undergo breast cancer screening regardless of 
symptoms. The screening process involves performing X-rays (mammograms) of 
both breasts (Danish Health Authority, n.d.). This procedure takes approximately 
five minutes, and women do not have the opportunity for further consultation 
during the examination (Region Midtjylland, n.d.).

After imaging, mammograms are analyzed in a two-step reading process. 
Two radiologists, a first  and a second reader, independently assess the scans to 
determine whether abnormalities suggestive of breast cancer are present. This 
blinded review ensures that neither reader is influenced by the other’s assessment. 
If the two radiologists disagree, a consensus conference is held where a third 
reading is conducted to determine whether further diagnostic procedures are 
needed (Elhakim et al., 2020). If additional testing is required, the woman is 
invited for further examinations, such as additional imaging, to assess the actual 
presence of breast cancer (Region Midtjylland, n.d.). Note that the goal at this 
stage is not to diagnose breast cancer but rather to find any abnormalities that 
might signal the possibility of breast cancer (Region Midtjylland, n.d.).

In response to a shortage of radiologists in Danish cancer care (The Boston 
Consulting Group, 2017) and the time-intensive nature of breast cancer screening 
and diagnostics (Kommission for robusthed i sundhedsvæsenet, n.d.), the Capital 
Region of Denmark tested an AI system to function as a first reader in breast 
cancer screening (Region Hovedstaden, 2023). The system analyzes mammograms 
and assigns a risk score (0–100), classifying cases as low risk (0–42), medium risk 
(43–74), or high risk (75+). This score is displayed in a user interface alongside 
a descriptive label – for example, a risk score of 95 is labeled as “Elevated” 
(Kommission for robusthed i sundhedsvæsenet, n.d., p. 372). In this workflow, the 
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AI system replaces human first readers for mammograms classified as low risk 
(Danske Regioner, 2024). The Regions of Central and Southern Denmark have since 
launched a joint initiative to “investigate how you can most safely implement the 
use of AI in the breast cancer screening program” (Region Midtjylland, 2023, p. 4). 
The role of AI in breast cancer screening was further politically solidified in June 
2024 when a report recommended expanding the use of AI in healthcare based 
on its success in breast cancer screening (Sundhedsstrukturkommissionen, 2024). 

Since employing AI-driven systems as a first reader AI in breast cancer screening 
is hence politically accepted as a way to enable “good patient care” (Pols, 2015, p. 
87), these systems are inside the domain of ethically acceptable practices. But what 
justifies their ethical acceptability, and does this justification align with the Non-
Autonomous AI Principle? 

An AI First Reader and the Non-Autonomous AI Principle
Let us first consider how the Non-Autonomous AI Principle applies to the case of 
first reader AI in breast cancer screening. Despite their naming, first and second 
readers do not assess mammograms sequentially. Rather, they conduct separate, 
independent evaluations without knowledge of each other’s assessments. 
So, imagine an AI system that replaces the first reader and achieves a level of 
diagnostic accuracy that is comparable to human radiologists (Hernström et al., 
2025; Kühl et al., 2023). Because the human second reader is blinded to the first 
reader’s assessment, they have no way of knowing whether the first reader is a 
human or an AI system, nor what the first reader’s assessment was. Furthermore, 
both assessments carry equal weight when it comes to deciding whether a third 
reading is needed. That is, if either reader detects abnormalities while the other 
does not, the case moves to a consensus conference regardless of whether the first 
reader was AI or human (Bugge, 2023). 

This practice, we suggest, challenges each element of the Non-Autonomous 
AI Principle. For the first condition concerning respect for autonomy, note that 
the radiologists’ professional judgment at the first reading stage is structurally 
constrained: they are required to act on disagreement with the AI first reader. 
That is, when it comes to radiologist autonomy, the second reader is structurally 
required to treat the AI’s assessment as an independent judgment containing 
recognized institutional consequences, i.e. as triggering a consensus conference 
upon disagreement. This workflow thus prevents the radiologist from simply 
treating the AI system as an imperfect tool that can be ignored in a specific case. 
Professional discretion gets limited by procedure rather than by medical judgment 
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alone. Thus, the physicians’ ability to act on their values and professional judgment 
is partly displaced by a non-answerable, non-responsible system and the rules 
built around it. Likewise, when it comes to patient autonomy, patients encounter 
screening as a highly standardized procedure with little room for expressing 
individual values. Since the introduction of the relevant AI system is explicitly 
justified in terms of efficiency and speed, its inclusion does not speak to any richer 
forms of patient self-determination.

With respect to the second condition, meaningful human oversight of the AI’s 
assessments is arguably weakened. Because the reading is blinded, the human 
second reader does not see the AI’s assessment. This means that they cannot 
easily monitor, interrogate, or challenge that assessment on a case-by-case basis. 
Effectively, they cannot question the AI system’s decision. Human oversight is 
hence only exercised indirectly and after the event of reading at the overall level 
of workflow design – for instance by institutionalizing that disagreement between 
first and second reader triggers a consensus conference. But where individual AI 
recommendations are made and acted upon, clinicians are reduced to following 
general rules and principes of the workflow design. And this, we claim, comes 
very close to constituting non-meaningful oversight in any typical sense.  

For the third condition, the AI reader’s role in the screening process also sits 
uneasily with the idea that AI systems should not possess authority to make 
decisions within clinical workflows. During first reading, the AI’s judgments 
have a fixed institutional weight equivalent to a human reader’s. It functions as 
an independent “vote” that cannot simply be set aside, and disagreement with a 
human radiologist automatically triggers the move to consensus conference. In 
low-risk cases, the AI fully replaces the human first reader, determining which 
women are routed onward in the screening pathway and which are not. While 
human clinicians retain ultimate responsibility at later stages of care, the AI 
system exhibits a locally authoritative gatekeeping role at a crucial decision point.  
This reflects the kind of role that the third element of the Non-Autonomous AI 
Principle is meant to exclude. 

Accordingly, given the use of AI in breast cancer screening is regarded as ethically 
acceptable – which current practice clearly supports – these observations cast 
doubt on the Non-Autonomous AI Principle’s universal applicability. Concretely, 
autonomy is reshaped by binding both patients and physicians into highly 
standardized AI-driven routines; meaningful human oversight is minimized at 
the level of individual cases; and AI’s application in the workflow functions as 
a decision-maker and gatekeeper. Of course, not every technical substitution for 
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a human function diminishes autonomy or responsibility. In many cases, like 
the use of routine measuring instruments, functional substitution leaves the 
underlying normative structure largely intact. What the breast cancer screening 
case shows, however, is that this particular implementation of AI places significant 
pressure on all three elements of the Non-Autonomous AI Principle – above all, 
the prohibition on AI occupying roles with decisional power comparable to that 
of human. 

Thus, the breast cancer screening practice threatens the Non-Autonomous AI 
Principle as a universal constraint. If all three of its core elements can be relaxed in 
this setting without undermining the perceived ethical legitimacy of the practice, 
then the principle cannot straightforwardly serve as an overarching standard for 
evaluating healthcare AI. In clinical practice, AI first readers are integrated into 
decision-making structures as locally authoritative decision-makers like human 
readers, shaping how human autonomy and responsibility are exercised in breast 
cancer screening.

The case also exposes a deeper mismatch between a principle-first, theoretical 
approach to ethics and an “empirical” ethics grounded in intra-normativity and 
empirical practice. Much theoretical work articulates the commitments that 
we collect in the Non-Autonomous AI Principle by drawing a relatively strict 
normative boundary between human and machine agency – presuming that 
AI should remain a subordinate tool under human control. By contrast, from an 
intra-normative view (Pols, 2015), ethics is reconstructed from within clinical 
routines and infrastructures. Here, practice reveals that AI is already embedded 
in workflows with capacities comparable to human clinicians: AI first readers do 
not merely advise but issue assessments that steer diagnostic pathways, trigger 
consensus conferences, and cannot be unilaterally overridden. 

In breast cancer screening, then, AI first readers count not simply as departures 
from a theoretical rule. They reflect how autonomy is negotiated and enacted 
within a specific clinical setting. To the extent that integrating AI first readers 
enables good care, intra-normative processes thus help shape new forms of ethical 
legitimacy for AI. Here, AI systems are no longer mere instruments in the medical 
toolbox but integral parts of decision-making structures, blurring boundaries 
between human and machine agencies while reshaping how responsibility and 
autonomy are exercised in practice. 
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The Intra-normativity of Autonomy
It seems that deviations from the Non-Autonomous AI Principle are not only 
tolerated but also ethically acceptable. How can we explain the source of this?

Structural Issues
One way to approach this question is by examining the structural challenges that 
have shaped the adoption of AI in breast cancer screening. The testing of first 
reader AI in the Capital Region of Denmark has received widespread attention in 
both press and governmental reports where breast cancer screening is consistently 
framed as struggling under a “lack of employees, among these especially those 
consulting physicians who review and assess” mammograms (Bugge, 2023). This 
shortage is exacerbated by the fact that mammogram analysis is often performed 
as an additional task with radiologists frequently using spare time to keep up 
with screening demands. Compounding this problem is an increase in referrals to 
breast cancer screening among asymptomatic Danish women (Region Midtjylland, 
2023), which creates bottlenecks for patients who might actually exhibit symptoms 
of breast cancer (Region Hovedstaden, 2023).

Breast cancer has received widespread attention as an arena for AI precisely 
due to these structural issues. In the North Jutland Region’s press release on AI 
in breast cancer screening (Hyldgaard, 2024), the Region highlights persistent 
bottlenecks – not least a shortage of radiologists with breast-imaging expertise. 
As above, director of a radiological unit Peter Buss Lasborg notes that “something 
we are looking at in the future is artificial intelligence in relation to prostate 
cancer” (Hyldgaard, 2024), envisioning systems that can draw tumor locations on 
radiological images. The takeaway is that breast cancer screening is an obvious 
priority for AI adoption in healthcare, being valued partly for its potential to ease 
staff shortages by reducing waiting times and relieving time pressure. But that 
promise depends on performance at the point of care. First reader AI must be 
both fast and reliable; if it is slow or faulty, it will fail to address those structural 
problems and may even disrupt clinical workflows.

By framing AI as a solution to an overstretched system, the ethical acceptability 
of first reader AI becomes intertwined with the practical need to sustain screening 
programs. But structural challenges alone cannot fully explain the ethical 
legitimacy granted to first reader AI. After all, the whole Danish healthcare 
system faces mounting pressures from demographic shifts, health inequalities, 
and economic constraints (Jenvall, 2024; Sundhedsstrukturkommissionen, 2024). 
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If structural challenges alone justified using autonomous healthcare AI, we would 
expect similar systems to be implemented across the entire Danish healthcare 
system, which has not occurred. This suggests that something beyond efficiency 
concerns shapes the ethical acceptance of AI autonomy in breast cancer screening. 

Existential Concerns
Another key factor, we suggest, concerns the existential distress associated with 
waiting for a potential cancer diagnosis. Several stakeholders in Danish cancer 
care highlight the fear and anxiety that patients often experience while waiting 
for a diagnosis. For example, the Capital Region of Denmark, discussing the pros 
and cons of breast cancer screening, identifies the following concern: 

“False alarm: If the X-ray images show changes that the physicians assess can be 
signs of cancer, you will be invited to a new examination. In some instances, it turns 
out to be the case that the changes are benign, meaning it was a false alarm” (Region 
Hovedstaden, n.d.).

This quote highlights how breast cancer screening can lead to distressing “false 
alarms” where women become worried about a possible cancer diagnosis later 
identified as unfounded. Screening does not definitively confirm cancer but 
indicates when further testing is warranted. This inherent uncertainty entails 
considerable emotional strain (Danish Health Authority, 2023). The Danish Cancer 
Society’s guide for patients coping with anxiety notes that the mere mention of 
cancer can provoke intense worry, and that hospital-based examinations like 
screening may themselves cause distress (Aglund, 2024). In this context, speed is 
thus tied directly to patients’ emotional well-being.

Offersen et al. (2018) describe “cancer mythologies”: narratives that shape how 
people make sense of cancer in their lived experience. One dominant mythology 
is cancer’s “ghostly presence” where the disease is imagined as invisible, hidden, 
and silently growing in the body (Offersen et al., 2018, p. 39). Denmark’s strong 
emphasis on early detection, even before symptoms appear, reinforces this view 
of cancer as a potentially ever-present threat. Therefore, patients may come to 
scrutinize their own bodies with a sense of unease and suspicion (Offersen et 
al., 2018). Robb et al. (2014) similarly found participants instinctively associated 
cancer with intense negative emotions, with one associating it with “[f]ear and 
confusion… generally it ends in death, catastrophe” (Robb et al., 2014, p. 2).

These studies suggest that moving through cancer care testing, diagnosis, 
treatment, and follow-up triggers emotional turmoil. Frumer et al. (2021) describe 
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how patients may experience this process as a kind of suspended state, “being in 
the meantime” (Frumer et al., 2021, p. 19). This meantime is filled with ambiguities 
shaping how both patients and their relatives structure their lives. Uncertainty 
about a potential diagnosis can trigger both fear and apathy in patients and 
relatives (Frumer et al., 2021). Moreover, receiving a cancer diagnosis is an un-
settling experience, with patients reporting how “[cancer, ed.] and the prospect 
of extensive treatment evoked a profound fear, leading to existential distress” 
(Wilhøft Kristensen et al., 2024, p. 3).

In this light, autonomous first reader AI for breast cancer screening may be 
desirable precisely because it can minimize the existential fear and anxiety 
associated with waiting. Faster screenings mean less time spent in the meantime, 
relieving distress for women awaiting results and allowing for more efficient 
allocation of resources to those requiring follow-up examinations. The structural 
challenges discussed earlier, including workforce shortages, increasing patient 
referrals, and bottlenecks in screening programs, exacerbate the meantime by 
prolonging waiting periods for both routine screenings and diagnostic follow-ups. 
By accelerating the process, autonomous first reader AI directly addresses these 
challenges, reducing delays and lightening patient distress. Thus, it becomes an 
ethically desirable form of care mitigating both practical and existential burdens 
in breast cancer screening. 

Concluding Remarks
We began this paper with a call to ground healthcare AI ethics in practical, context-
sensitive considerations. We then reconstructed the Non-Autonomous AI Principle 
as a cluster of widely held commitments in theoretical ethics and AI governance: 
Healthcare AI should respect autonomy, remain under meaningful human 
oversight, and not occupy roles with decisional standing comparable to clinicians. 
Our analysis of first reader AI in the breast cancer screening workflow suggests 
that, for this case, each element is strained. Autonomy is reshaped, oversight is 
thinned out at the level of individual cases, and AI acquires a locally authoritative 
gatekeeping role. Despite this, the practice is not understood as ethically 
unacceptable from within. This indicates that the Non-Autonomous AI Principle 
– at least in its strongest and most universal form – cannot straightforwardly 
function as a general ethical standard for evaluating healthcare AI.

Considered through empirically oriented ethics, the implications become clear. 
Rather than relying solely on general, principle-first accounts, we also need a 
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framework that takes seriously the norms and values of specific clinical practices. 
Through an intra-normative lens, a functionally autonomous first reader AI in 
breast cancer screening is not only acceptable but may even constitute a normative 
good – given structural pressures on screening programs and the existential 
burdens of waiting for a possible cancer diagnosis. Importantly, this insight does 
not automatically generalize across medicine. As Pols (2015, p. 87) notes, ethical 
acceptability takes form only when we “compare values and contexts”. Our case 
should therefore be read as an invitation to examine, domain by domain, how 
the elements of the Non-Autonomous AI Principle are potentially reconfigured – 
sometimes upheld, sometimes relaxed – across different areas of healthcare.

To illustrate this sensitivity to context, consider the contrast between 
breast cancer screening and sudden cardiac death (SCD) prevention. Maris 
and colleagues (2024) show that in SCD prevention, patients place high value 
on human physicians’ presence – especially for assuming responsibility for 
medical decisions and cultivating a therapeutic alliance – and they recognize the 
subjective elements of medical judgment (e.g., whether to implant a pacemaker). 
In Pols’ (2015) terms, good care here involves clinicians taking responsibility onto 
themselves and walking patients through uncertainty. Ethically acceptable AI for 
SCD prevention must therefore respect this form of autonomy and responsibility. 

By contrast, breast cancer screening is organized very differently. It is fast, 
standardized, and largely without direct physician-patient interaction. Typical 
interactions last minutes, with no conversation with a clinician. The care need 
is hence different from SCD prevention; it involves informing and reassuring 
patients without amplifying existential distress to “foster a feeling of safety” (Pols, 
2015, p. 87).  In this setting, as we have seen, an autonomous first reader AI can be 
ethically acceptable – indeed potentially beneficial – provided it supports timely, 
consistent triage and reduces unnecessary recalls while maintaining safety.

Intra-normativity can help explain why autonomy and oversight are configured 
differently across practices. What is ethically appropriate for SCD prevention may 
not transfer directly to breast cancer screening. The same practice-first perspective 
may clarify other medical domains. For instance, Mainz et al. (2023) argue that 
in AI-assisted sepsis detection, speed can ethically outweigh modest accuracy 
gains because harms of delayed treatment may exceed the relatively low costs of 
overtreatment (e.g., unnecessary distributions of antibiotics). Like before, “good 
care” may prioritize crisis-prevention, making fast AI ethically preferable, much 
as in our screening case.

By aligning AI systems with the concrete norms, care need, and workflow 
pressures of specific clinical contexts, we can thus design ethically acceptable AI 
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systems without leaning on abstract one-size-fits-all principles. Still, autonomous 
healthcare AI raises difficult questions about oversight, accountability, and the 
kinds of errors systems are prone to (Bjerring et al., 2025). Future work should 
map where autonomy supports good care and where it threatens it, clarify 
role-responsibilities across clinicians, institutions, and developers, and create 
validation regimes that track clinical value and not just technical metrics. Only 
then can AI-assisted healthcare be both ethically sound and practically viable. 
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