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Abstract
Simulation-oriented digital twins may enable comparisons of patient-specific health trajectories under
alternative treatments or courses of action. Where these representations remain available after a
decision, an alternative originally generated to inform choice may later become a reference point for
evaluating refusal. This article examines what normative authority an unrealised but medically preferable
simulated future should retain when an adverse outcome occurs and the patient requires further care.
Through conceptual and normative analysis, it considers cases in which the simulation is sufficiently
credible for deliberation and the patient has adequate understanding, decision-making capacity, and a
reasonable opportunity to pursue the recommended option. Three connected limits are defended.
Epistemic credibility does not by itself determine what the patient ought, all things considered, to
choose. Medical preferability does not by itself establish a personal obligation to accept the associated
option. Neither the occurrence of an adverse outcome nor the continued visibility of the alternative
supplies the normative justification needed to convert refusal into moral failure. Independently justified
reassessment remains possible, but retrospective salience cannot substitute for that justification.
Continuing care also rests on the patient’s standing as a person entitled to respectful clinical
consideration, which is not earned through compliance. Past choices may inform current treatment
without alone justifying blame or diminished moral standing. Care should remain responsive to present
need, support renewed deliberation, and preserve relevant context without requiring patients to justify
themselves as a condition of respect. Digital twins thus illuminate a broader problem concerning how
technologically represented futures can inform human agency without becoming authoritative verdicts
on past choices or present claims to care.

1. Introduction
Medicine has long sought to anticipate what may happen to a patient. Simulation-oriented digital twins
may extend this endeavour by representing how an individual patient’s health could develop under
alternative treatments or courses of action. By combining patient-specific data with computational
models, these systems may support comparisons of disease trajectories and treatment responses
before their consequences unfold (Björnsson et al., 2019; Katsoulakis et al., 2024; Sun et al., 2023; Tudor
et al., 2025). Their ethical significance also concerns what happens to these representations after a
decision. Where a simulated alternative remains available, a future generated to inform choice may later
become a reference point for judging the choice already made.

Consider a hypothetical patient offered a treatment that a sufficiently credible simulation indicates
would improve expected survival but impose substantial burdens on everyday life. The patient
understands the evidence, has a reasonable opportunity to receive treatment, and declines it because of
those burdens. If the patient later deteriorates, the earlier simulation may remain available as a
representation of the healthier future that treatment might have offered. It may then appear to support a
judgment that the patient should have chosen differently. Yet the occurrence of the adverse outcome
does not itself establish either that treatment would have prevented it or that accepting treatment was
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obligatory. The ethical question concerns what the unrealised alternative can legitimately justify once the
patient requires further care.

Existing scholarship on digital twins in medicine addresses privacy, consent, fairness, representation,
autonomy, responsibility, and pressures towards health optimization (Bruynseels et al., 2018; Burr et al.,
2026; Iqbal et al., 2022; Katsoulakis et al., 2024; Popa et al., 2021). These discussions provide important
resources for assessing how simulations inform clinical decisions. Building on them, this article
examines how the normative status of a simulated future may change as it moves from evidence within
deliberation to a retrospective comparator after refusal. The contribution is to connect questions of
evidence, obligation, and continuing care by following an alternative future across the decision it was
generated to inform.

Two distinctions are necessary to examine this transition. An epistemically credible simulation may
provide genuine reasons for action and strengthen a clinical recommendation without settling what the
patient ought, all things considered, to choose. Likewise, a future that is preferable according to
specified clinical outcomes need not be preferable in every respect that matters to the patient. Health is
an important good, but its pursuit may compete with relationships, commitments, independence, and the
burdens a person is willing to bear (Buyx, 2008; Entwistle et al., 2010; Resnik, 2007). Normative authority
here concerns the stronger justificatory standing attributed to a simulated future when it is treated as
determining what the patient ought to choose, rather than as evidence informing that judgment.

These distinctions remain relevant after refusal. An unrealised healthier future may help clinicians
understand the patient’s condition or reconsider available options. It may also invite a movement from
the claim that an outcome might have been avoided to the claim that the patient ought to have avoided
it. Debates about responsibility for health show why causal avoidability and moral responsibility require
separate consideration (Entwistle et al., 2010; Sherwin and Winsby, 2011; Yang et al., 2026a). Patient-
specific simulation gives this distinction a temporal setting because an alternative presented before
choice may remain visible when the patient’s actual outcome is known. Its greater salience at that point
does not, by itself, supply the normative premise needed to justify blame.

This article therefore asks what normative authority, if any, an unrealised but medically preferable
simulated future should retain after informed refusal. It develops a conceptual and normative argument,
considering cases in which the simulation is sufficiently credible for deliberation and the patient has
adequate understanding, decision-making capacity, and reasonable opportunity to pursue the
recommended option. These assumptions allow the argument to address refusal without explaining it
through model failure or compromised agency. The analysis is structured around three claims. Epistemic
credibility does not by itself confer normative authority; medical preferability does not by itself establish
personal obligation; and retrospective salience does not by itself confer retrospective normative
authority. The argument examines why a later adverse outcome cannot, by itself, resolve the justification
of an earlier choice.
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The argument then examines what these limits mean for continuing care, where earlier choices may
remain clinically relevant without independently warranting blame or reduced moral standing. Its broader
significance concerns the relationship between technologically represented futures and human agency.
Improved knowledge of possible consequences can inform a choice without determining how a person
ought to live. Digital twins provide a focused case in which to examine how that distinction should be
sustained after a decision, when an unrealised alternative remains visible alongside present need.

2. From Prediction to Simulated Patient Futures
The term digital twin covers heterogeneous technologies with different capacities for representation,
monitoring, prediction, simulation, and decision support (Drummond and Gonsard, 2024; Iqbal et al.,
2025; Katsoulakis et al., 2024; Tudor et al., 2025). This article focuses on applications that generate
patient-specific alternative trajectories for clinical deliberation and allow those alternatives to remain
available after a decision. The argument concerns these capabilities rather than the digital-twin label
alone.

The relevant distinction is between estimating an outcome and comparing how outcomes might differ
under alternative interventions. A model may estimate a patient’s risk of deterioration without
establishing how that risk would change if the patient received a particular treatment. Simulation-
oriented digital twins seek to support comparisons of possible trajectories under specified treatments,
preventive strategies, or other conditions (Björnsson et al., 2019; Katsoulakis et al., 2024). However,
changing an input in a predictive model does not necessarily identify a causal intervention effect
(Feuerriegel et al., 2024). Although emerging causal digital twins seek to support intervention-sensitive
comparisons, valid individualised counterfactual inference should not be treated as an established
property of digital twins as a class (Vallée, 2026).

A simulated patient future therefore refers here to a model-generated representation of how a particular
patient’s health may develop under specified conditions, actions, or interventions. Its evidential status
may range from an exploratory scenario to a well-validated estimate. The analysis does not assume that
current systems can reveal what would have happened to an individual under an unchosen option.
Instead, the subsequent normative argument considers simulations sufficiently credible to inform
deliberation, so that its conclusions do not depend on dismissing their predictions as unreliable. Even
under this assumption, a simulated trajectory remains an estimate rather than a guarantee of an
individual outcome.

Within this scope, four features define the applications at issue. First, the representation concerns an
individual patient. Second, it permits comparison between alternative trajectories. Third, those
alternatives bear on a clinical choice. Fourth, an alternative presented before the decision remains
accessible afterwards. The first three features make simulation relevant to deliberation; the fourth
enables an unchosen alternative to enter later assessments of the patient’s actual course. Persistence is
thus a condition of the problem examined here, not a capability attributed to every digital twin.
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How an alternative persists also matters. A retained simulation records what the model represented at
the time of choice. A later reconstruction may reproduce that comparison from the original information,
whereas an updated simulation may incorporate evidence unavailable when the patient decided. These
representations cannot be treated as interchangeable accounts of what the patient could have known.
The central case considered here is an alternative presented during deliberation that remains available
after refusal. If it is subsequently revised or reconstructed, information introduced later must be
distinguished from the evidence available at the original decision. An updated comparison may inform
present care, but cannot simply be treated as evidence that the patient previously knew what it now
suggests.

The expression medically preferable future also has a restricted meaning. It denotes a simulated
trajectory judged preferable according to specified biomedical or clinically recognised outcomes, such
as longer expected survival, lower morbidity, or better disease control. Where outcomes conflict, the
relevant criterion of preference must be identified rather than assuming a single medically best
trajectory. Medical preferability does not mean that a future is better for the patient all things considered,
nor does it imply an obligation to pursue it. The term identifies the comparison under examination while
leaving its broader normative significance open.

Neither individualised prediction nor counterfactual reasoning is unique to digital twins. Their relevance
here lies in the possibility of making an alternative explicit for a particular patient before choice and
keeping it available afterwards. The problem may also arise in other technologies with these features,
but digital twins remain the focal case. The question is how a representation generated to inform a
decision may later be used to evaluate that decision, and what further justification is required when its
clinical relevance is taken to establish what the patient ought to have chosen.

3. The Temporal Gap in Digital-Twin Ethics
Existing scholarship on digital twins in healthcare provides several starting points for examining the
authority of simulated patient futures. Three strands are particularly relevant to this inquiry. They
concern the limits of computational representation, the relationship between personalised
recommendations and autonomy, and the distinction between causal contribution and moral
responsibility. Read together, they help explain why a simulation may inform clinical judgment without
settling what a patient ought to choose or how an earlier refusal should be evaluated.

Work on representation cautions against equating a detailed model of a patient with an adequate
account of the person. Biological and clinical specificity may coexist with limited attention to
relationships, lived experience, commitments, and the meanings attached to particular outcomes (Braun,
2021; Ferlito et al., 2024; Huang et al., 2022). This matters because the authority attributed to a
simulation may extend beyond the questions it is equipped to answer. For the present argument,
however, the issue is not exhausted by representational incompleteness. Even a model that incorporates
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relevant patient preferences still requires a normative justification for treating its preferred trajectory as
determinative of what the patient ought to choose.

A second strand examines how digital twins may support or constrain autonomy. Simulations can clarify
consequences and make alternatives easier to compare, while personalised recommendations may also
narrow the perceived space of legitimate disagreement (Bruynseels et al., 2018; Huang et al., 2022; Iqbal
et al., 2022). These concerns motivate a distinction between improving the informational conditions of
choice and establishing the authority to settle that choice. The question pursued here is what follows
when a patient understands and accepts the evidence but nevertheless declines the medically preferable
option. Adequately informed deliberation may clarify the consequences of a choice without producing
agreement about what should be chosen.

A third strand concerns responsibility for health. This literature distinguishes causal contribution,
avoidability, opportunity, and moral responsibility, with particular attention to social conditions that
constrain individual action (Cappelen and Norheim, 2005; Schwan, 2021; Wikler, 2002; Yang et al.,
2026b). These distinctions provide a basis for questioning the inference from a preventable outcome to
personal blame. The present analysis examines whether that inference is justified even when the patient
has adequate understanding and a reasonable opportunity to pursue the recommended option. These
conditions do not, by themselves, establish an obligation to accept it. Without an additional normative
premise, they therefore cannot establish that refusal constitutes a moral failure.

The contribution developed here is to connect these questions across the course of a decision and its
aftermath. A simulation retained from the original deliberation provides evidence about possible
consequences before choice and remains a representation of an unchosen alternative after refusal. If an
adverse outcome subsequently occurs, it may be invoked to evaluate the earlier decision. The relevant
question then shifts from what the simulation gives the patient reason to consider to what it authorises
others to conclude about the patient’s refusal. This shift can occur without any improvement in the
evidence originally available. It therefore requires an account of justification, not merely an account of
predictive accuracy.

The argument proceeds by distinguishing epistemic credibility from authority to determine what should
be chosen, before examining why medical preferability, even when accompanied by realistic opportunity,
does not by itself establish personal obligation. These distinctions provide the basis for asking whether
an adverse outcome and the continued visibility of the alternative can supply the justification that was
absent prospectively. The analysis then turns to continuing care, distinguishing the clinical relevance of
past choices from judgments about the patient’s moral standing. Figure 1 brings these stages together.
The aim is to explain how the justificatory limits of a simulated future should be maintained as its role
changes across clinical time.

4. From Epistemic Credibility to Normative Authority
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An immediate concern about digital-twin-generated futures is their evidential reliability, since a simulated
trajectory may be inaccurate, poorly validated, causally misleading, or based on incomplete data
(Drummond and Gonsard, 2024; Feuerriegel et al., 2024; Tudor et al., 2025). These concerns matter, but
resolving them would not settle the normative question. Even if a simulation provides sufficiently
credible estimates of the consequences of alternative actions, what does that credibility justify beyond
confidence in those estimates?

Assume, for the purposes of the argument, that the model has been appropriately validated for the
clinical use in question, uncertainty is adequately characterised, and its estimates of intervention effects
are causally credible. Its predictions are sufficiently reliable to inform deliberation, without guaranteeing
any individual outcome. Under these conditions, the simulation warrants substantial epistemic weight in
assessing what is likely to happen under specified alternatives. Whether that weight also authorises a
conclusion about what the patient ought to choose is a further question. The distinction between
authority concerning clinical knowledge and authority over treatment decisions provides a useful
starting point (Landmark et al., 2015).

Credible evidence has normative relevance. It can clarify consequences, reveal trade-offs, strengthen
recommendations, and improve the informational conditions of autonomous choice (Entwistle et al.,
2010; Montori et al., 2013; Parker and Chin, 2020). Evidence that a treatment is likely to prevent serious
harm can strengthen a reason to accept it. The issue is whether the strength of the evidence also
determines the weight of that reason relative to other considerations. A simulation may indicate that
treatment A offers longer expected survival, whereas treatment B is more likely to preserve a function
central to the patient’s everyday life. Greater predictive accuracy can clarify this trade-off without
determining how the competing outcomes should be valued.

This limit also applies when a model ranks the alternatives. A ranking depends on the outcomes
selected, the weights assigned to them, and the burdens or constraints included in the comparison.
Validation of the model’s predictions does not, by itself, justify treating those evaluative choices as
decisive for the patient. Incorporating the patient’s expressed priorities may make the comparison more
useful, but does not by itself justify treating the resulting ranking as decisive. The relevant question is
whether the model adequately represents those priorities and whether its way of weighing them should
govern the decision.

As uncertainty decreases, this boundary may become harder to recognise because disagreement with a
recommendation may appear to require disagreement with the evidence supporting it. Yet a patient may
accept the estimated consequences while assigning different importance to survival, function, treatment
burden, or other goods. The role of patient preferences in evidence-based decision-making helps explain
why agreement about likely outcomes need not produce agreement about treatment (Hoffmann et al.,
2014; Montori et al., 2013; Yang and Xu, 2026). Where the patient understands and accepts the evidence,
continued disagreement cannot simply be presumed to reflect an informational deficit.

Page 7/19



Recognising this limit does not require clinical neutrality. Clinicians may recommend strongly on the
basis of reliable evidence, explain the reasons for their recommendations, and help patients assess the
consequences of available options (Epstein et al., 2004). Such recommendations combine evidence with
evaluative judgments about benefits, burdens, and the patient’s circumstances. Those judgments may be
defensible, but their justification cannot be supplied by predictive accuracy alone. Normative authority, in
the stronger sense used here, concerns the standing to settle what the patient ought, all things
considered, to choose.

Proposition 1

Greater epistemic credibility or personalisation of a simulated health future does not by itself confer
normative authority to determine what the patient ought, all things considered, to choose.

This proposition preserves the distinction between evidence that supports a recommendation and
justification that makes it decisive. A simulated future may warrant serious consideration without
settling the choice. A further question is whether its medical preferability, when the patient understands
the evidence and has a realistic opportunity to pursue the associated option, is sufficient to establish a
personal obligation to do so.

5. The Freedom to Decline a Medically Better Future
The question becomes more demanding when the simulation is credible, the recommendation medically
well supported, and the patient understands the evidence but declines the recommended option. The
issue is now whether the expected medical advantage, together with a realistic opportunity to pursue it,
establishes an obligation to accept that option. A patient may have strong reasons to protect their health
without those reasons necessarily being decisive.

The right of a decisionally capable patient to refuse recommended care provides an important starting
point(Kleinman, 1991). Yet a right against unwanted intervention does not establish that every refusal is
wise or morally justified. It can constrain professional interference while leaving open whether the
patient ought to have chosen differently. The question examined here is whether medical preferability
alone can establish an obligation, given the other goods and burdens at stake.

To isolate this question, the argument pairs the assumption of a credible model with an assumption of
adequate agency. The patient has sufficient information, decision-making capacity, freedom from
controlling influence, and a reasonable opportunity to pursue the recommended option. The patient also
understands and accepts the simulation’s estimates, including their uncertainty. Refusal in this case
cannot be explained simply by misunderstanding, coercion, incapacity, or lack of access. These
assumptions do not imply that such barriers are unimportant in practice. They allow the analysis to ask
whether an obligation follows even when those barriers are absent. The opportunity concerns access to
an intervention or course of action, not the ability to guarantee its predicted outcome.
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Medicine has strong reasons to value survival, disease prevention, relief of suffering, and preservation of
function. People also organise their lives around relationships, responsibilities, independence, identity,
and meaningful activities (Entwistle et al., 2010; May et al., 2009; Nordenfelt, 2013). Pursuing better
health may support these goods, but it can also require burdens or sacrifices that affect them (Björnsson
et al., 2019; Katsoulakis et al., 2024; Mair and May, 2014; May et al., 2009). A clinically optimized
trajectory and a life worth choosing are overlapping but non-identical objects of evaluation (Hausman,
2015; Nordenfelt, 2013).

Consider again a treatment expected to prolong survival while imposing substantial burdens on daily life.
A patient may understand its benefits yet reasonably give greater weight to maintaining independence or
fulfilling responsibilities that treatment would disrupt. Another may accept shorter expected survival to
preserve a function central to a valued activity. Such choices can reflect an informed assessment of
competing goods rather than ignorance of medical consequences. Accounts of person-centred care
provide grounds for taking these priorities seriously within deliberation (Entwistle and Watt, 2013;
Epstein and Street, 2011). Their relevance does not make every expressed preference decisive, but it
prevents biomedical benefit from being treated as the only consideration requiring justification.

Incorporating these priorities into the model can improve the comparison without eliminating the
evaluative question. Measures of quality of life, treatment burden, and expressed preferences may help
make recommendations more responsive to the patient (May et al., 2009; Montori et al., 2013).
Nevertheless, priorities may conflict, resist comparison on a single scale, or change as illness unfolds
(Sprangers and Schwartz, 1999). A ranking that reflects previously expressed preferences remains open
to reconsideration. The patient need not regard a model’s representation of those preferences as a final
determination of what matters now.

The claim that a patient can pursue an option should therefore be distinguished from the claim that they
have strong reasons to pursue it and from the further claim that they are obligated to do so. Feasibility
removes one possible obstacle to obligation; it does not establish obligation. Strong health-related
reasons may support a forceful recommendation, but whether they establish a duty depends on their
weight relative to competing considerations and on a further account of what the patient owes to
themselves or others. Neither feasibility nor medical benefit, taken alone or together, supplies that
account.

This distinction gives substantive importance to informed disagreement. Respect for autonomy requires
room to consider that a refusal may express a defensible ordering of goods, rather than merely allowing
the patient to decline a course already assumed to be obligatory (Entwistle et al., 2010; Olthuis et al.,
2014). Clinicians may explain risks, challenge misunderstandings, explore the patient’s reasons, and
recommend strongly. The argument limits the inference from medical non-optimality to failure; it does
not require agreement with every refusal. Risks to others, obligations arising from particular
relationships, resource constraints, and professional responsibilities may introduce additional
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considerations. Cases involving impaired capacity, coercion, or serious misunderstanding fall outside the
assumptions adopted here.

Proposition 2

The medical preferability of a simulated future, even when the option associated with it is realistically
available and supported by strong reasons, does not by itself establish that the patient is obligated to
choose that option, because biomedical optimisation does not exhaust the goods relevant to a person’s
life.

Proposition 2

identifies a limit on what has been justified at the time of choice. It does not establish that every refusal
is justified or that no obligation could be established on further grounds. Its temporal significance
emerges when the recommended option is declined, the simulated alternative remains available, and an
adverse outcome subsequently occurs. The alternative may then become more salient without that
outcome alone resolving the earlier question of obligation. The question is whether this change in
perspective can legitimately support a stronger judgment about what the patient should have chosen.

6. From Prospective Choice to Retrospective Judgment
The temporal problem arises when a patient declines the recommended option and the simulated
alternative remains available as the actual course unfolds. Neither predictive credibility nor medical
preferability alone determines what the patient is obligated to choose. If an adverse outcome
subsequently occurs, however, the earlier simulation may acquire a different significance. A
representation introduced to inform deliberation may now be used to evaluate the refusal.

A simulation presented before a decision may remain available after the patient has declined the
recommended treatment. Prospectively, it indicates that accepting treatment may offer a better
expected health outcome. Following refusal and deterioration, it may be read as a representation of the
healthier future the patient might have had. The original estimate need not have changed for its use to
change. The question shifts from what the patient has reason to consider to what the outcome is taken
to reveal about the earlier choice.

Counterfactual thinking and its relationship to causal attribution and hindsight are well-established
subjects of inquiry (Roese, 1997; Roese and Olson, 1996). Digital twins do not create the possibility of
asking whether an outcome might have been avoided. Their significance in the case examined here is
that the alternative was individualised, made explicit before the decision, and communicated to the
patient. When accompanied by documentation of the discussion, the retained simulation may make both
the recommended option and the patient’s recorded understanding readily available for later review. This
provides a specific setting in which evidence supporting informed choice can later be invoked in support
of blame.
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Two distinctions are necessary. First, an adverse outcome does not by itself verify the unchosen
alternative. Deterioration following refusal may be consistent with the original risk estimate, but it does
not establish that accepting treatment would have prevented this patient’s deterioration. An updated
simulation may also incorporate information unavailable at the time of choice. Such information may
improve present clinical understanding, but it cannot simply be attributed to the patient’s earlier
knowledge. The persistence of a comparison and the credibility of its causal interpretation remain
separate matters.

Second, even a well-supported causal comparison does not establish a corresponding obligation.
Suppose there are sound reasons to conclude that the recommended intervention would probably have
reduced the risk of the adverse outcome. That conclusion may help explain the patient’s condition and
inform subsequent treatment. It does not alone show that the patient was obligated to accept the
intervention, including its burdens and competing consequences. Scholarship on responsibility for health
provides grounds for distinguishing causal contribution from judgments of responsibility and blame
(Friesen, 2018; Schwan, 2021; Wikler, 2002). To characterise refusal as a breach of duty requires a
justified account of the duty allegedly breached; to attribute blame may require further judgments about
the patient’s knowledge, control, and circumstances.

The occurrence of the adverse outcome cannot, by itself, supply that normative account. Outcome bias
research shows that knowledge of an outcome can affect evaluations of an earlier decision even when
the information available to the decision-maker is held constant (Baron and Hershey, 1988). The
normative issue here is what would justify such a change in evaluation. If the original case for treatment
established a medical advantage but did not establish an obligation to accept it, the subsequent harm
does not fill that justificatory gap. The realization of a medically worse future cannot, by itself,
retrospectively supply an obligation that was not established prospectively.

This claim concerns the insufficiency of the outcome as a justification, not the impossibility of
reassessing an earlier decision. Failure to establish an obligation during deliberation does not prove that
no obligation existed. Later inquiry may reveal facts relevant to an independently justified obligation, or
identify reasons that were previously overlooked. Any revised judgment must nevertheless explain the
obligation and its application to the circumstances of choice. The occurrence of the predicted harm
alone cannot substitute for that explanation. Likewise, new information may warrant a different
recommendation now without showing that the earlier refusal was wrong.

The continued visibility of the simulation, together with documentation of the patient’s understanding,
can obscure these distinctions. Understanding the relevant risks supports the validity of an autonomous
refusal (Entwistle et al., 2010; Kelley, 2005). After an adverse outcome, the same understanding may be
invoked through the assertion that the patient “knew what would happen.” This formulation collapses
knowledge of a risk into knowledge of a certain outcome. It also treats awareness of a possible
consequence as sufficient reason for blame. Knowledge can matter to responsibility where an obligation
has been independently justified, but knowledge of a risk does not itself establish an obligation to avoid
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it. Better-informed refusal therefore need not become more culpable refusal merely because the
accepted risk materialises.

What changes after deterioration may be the emotional force, practical relevance, and prominence of the
unrealised alternative. It may become harder for the patient or clinicians to set the comparison aside.
The alternative can also remain clinically useful, provided its evidential limitations are respected. None
of this automatically increases its authority to establish what the patient should have chosen. The
normative vulnerability lies in allowing the transition from an anticipated risk to an experienced harm to
make a previously unsupported judgment appear justified.

Proposition 3

The persistence and retrospective salience of a knowingly declined, medically preferable simulated
future do not by themselves transform the earlier refusal into moral failure or diminish the moral
standing of subsequent clinical need. Treating subsequent need as less worthy of a response requires a
further argument about why past conduct should alter the patient’s claims within care.

The two parts of this proposition concern distinct judgments. An allegation of wrongdoing requires
justification of the obligation allegedly breached. A reduction in the moral standing of subsequent need
requires a further argument about why past conduct should alter the patient’s claims within care. A
persistent simulation supplies neither argument by itself. This does not imply that previous choices are
irrelevant to prognosis, treatment feasibility, or expected benefit. It means that their clinical relevance
cannot simply be treated as a verdict on what care the patient deserves. The coexistence of present
need and a visible representation of an unchosen alternative raises a further question about the positive
responsibilities of continuing care.

7. Care after refusal: an ethics of unrealised futures
When a patient returns for care after declining a recommended option, an earlier simulation may remain
available alongside the patient’s present condition. The alternative may help clinicians understand the
course of illness or assess what remains possible. Its persistence and retrospective salience do not, by
themselves, justify blame or diminish the moral standing of subsequent need. A positive account of
continuing care must also explain why clinicians should remain responsive to that need and how earlier
decisions should inform their response.

The argument rests on the further ethical premise that a patient’s standing as a person entitled to
respectful clinical consideration is not earned by compliance with previous recommendations. Present
suffering and vulnerability provide reasons for care, while the professional relationship gives clinicians
responsibilities to assess and respond to them. Accounts of relational autonomy, person-centred care,
and care ethics provide resources for this position (Entwistle et al., 2010; Entwistle and Watt, 2013;
Morberg Jämterud, 2022; Vanlaere and Gastmans, 2011). These responsibilities do not depend solely on
establishing that the patient’s earlier decision was justified. Even where criticism of past conduct has
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independent grounds, it does not automatically determine what care is appropriate now. Three
requirements follow for situations in which an unrealised alternative remains visible.

The first is to preserve the moral significance of present need. Pain, fear, dependence, and functional
limitation remain reasons for a clinical response even when an earlier choice contributed to their
development. A representation of a potentially healthier course does not make that suffering less real or
establish a reduced entitlement to respectful assessment. The distinction is between evaluating what
care can now achieve and judging whether the patient merits concern. Questions about making patients
responsible require more than evidence of a causal contribution to illness (Hansson, 2018).

This requirement does not imply identical treatment regardless of clinical circumstances. Earlier
decisions may have changed prognosis, treatment feasibility, expected benefit, or the options still
available. Those changes can justify a different care plan. The justification should identify their relevance
to the current decision, rather than treating the earlier refusal as a reason to penalise the patient. Equal
moral standing is compatible with different clinical responses to different needs and prospects. It does
not guarantee access to every requested intervention, remove resource constraints, or require clinicians
to provide treatment they cannot professionally justify. It does require that a visible history of refusal not
substitute for an assessment of present need and appropriate care.

The second requirement is to reopen deliberation without making reconsideration depend on an
admission of past failure. Respecting refusal does not permanently close a clinical question.
Treatments, risks, circumstances, and patient priorities may change, and continuing care may properly
include renewed recommendations (Dudzinski and Shannon, 2006; Entwistle et al., 2010). An earlier
simulation may assist that discussion if its date, assumptions, and current applicability are understood.
The relevant question is what the patient should consider now.

Patients may reconsider, continue to refuse, or express regret. None of these responses makes the
adverse outcome sufficient proof that the earlier choice was irrational or morally wrong. Regret can
reveal a change in priorities or an experience of consequences that the patient now evaluates differently.
Clinicians may explore that change without requiring the patient to repudiate the earlier decision.
Independently justified reassessment remains possible; the restriction concerns using the outcome
alone as a verdict. Renewed deliberation should help establish a workable course of care, rather than
function as a demand for acknowledgement that the original recommendation should have prevailed.

The third requirement is to preserve relevant deliberative context across time. Work on patient-centred
electronic records and the fidelity of goals-of-care documentation raises questions about how well
clinical records retain the substance of conversations (Butler et al., 2020; Ma et al., 2024). Applied to the
present case, this suggests that a simulated trajectory may remain readily accessible while the patient’s
reasons for declining the associated option become difficult to recover. This possible asymmetry is a
conditional concern, not a claim that digital-twin systems routinely produce such an imbalance.
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Where simulations are retained for later use, their interpretation should distinguish the evidence
available at the original decision from information introduced subsequently. Relevant documentation
may also include the burdens discussed, the patient’s stated priorities, and unresolved uncertainty. Such
context helps prevent a complex decision from becoming merely a recorded refusal beside a projected
benefit. It also makes clear that an estimate represented what might occur under specified conditions,
rather than what the patient was guaranteed to obtain.

Preserving context must remain proportionate and attentive to privacy and the patient’s wishes about
recording personal reasons. Patients should not have to disclose intimate commitments or provide an
acceptable narrative to secure respectful care. Nor should an earlier account of their priorities become a
permanent label that prevents those priorities from changing. Where reasons were not recorded or are
no longer available, that absence is not evidence that the refusal lacked reasons. The purpose of
documentation is to support fair interpretation and continuing deliberation, not to create a retrospective
test of deservingness.

These requirements are particularly visible in relationships that continue through refusal, deterioration,
and reconsideration. Nursing offers an important example of such continuity (Dudzinski and Shannon,
2006; Vanlaere and Gastmans, 2011), but the argument applies across the professionals and encounters
involved in continuing care. A persistent simulation may connect those encounters informationally;
sustaining the relevant ethical distinctions requires attention to how it is interpreted and used.

The broader significance concerns the authority of technologically represented alternatives after a
decision has passed. Greater durability can make a comparison easier to retrieve without making it a
sufficient account of the choice or a justified standard of moral evaluation. Continuing care therefore
requires both clinical attention to the past and responsiveness to the person’s present condition and
agency. An unrealised future may help explain what happened and inform what should happen next. Its
visibility alone cannot determine what the patient deserves from care.

8. Conclusion
This article has examined the normative status of a simulated patient future after the decision it was
generated to inform. In the applications considered here, an alternative presented during deliberation
remains available after refusal and may later become a comparator when an adverse outcome occurs.
Its evidential content need not improve for its role in judgment to change. The contribution is to trace
this transition and identify the justification required when a representation of what might have happened
is used to establish what the patient ought to have chosen.

Three connected limits govern that inference. Predictive credibility does not by itself determine what the
patient ought, all things considered, to choose. Medical preferability, even where the associated option is
realistically available, does not by itself establish personal obligation. The realization of a medically
worse future cannot, by itself, retrospectively supply an obligation that was not established
prospectively. This does not exclude reassessment on independent grounds. It means that the
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occurrence of harm and the continued visibility of an alternative cannot substitute for the normative
justification that reassessment requires.

Continuing care also rests on the ethical commitment to recognising the patient’s standing as a person
entitled to respectful clinical consideration, regardless of compliance with earlier recommendations.
Past choices may affect prognosis, treatment feasibility, and expected benefit, and may therefore justify
changes in care. Their clinical relevance does not alone justify punitive treatment or diminished moral
standing. Care should remain responsive to present need, permit renewed deliberation without
demanding an admission of past failure, and preserve relevant context without making disclosure of
personal reasons a condition of respect.

The argument applies to systems that make patient-specific alternatives available across a decision and
its aftermath; it neither attributes these capabilities to all digital twins nor assumes that they inevitably
generate blame. Its broader implication concerns how technological representations inform human
agency over time. More accessible and credible simulations can support decisions while leaving their
evaluative premises open to scrutiny. An unrealised future may remain useful for understanding the
present and considering what comes next. Its persistence alone does not make it an authoritative verdict
on the choice already made or the care now deserved.
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Figures

Figure 1
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The changing role of a simulated patient future from deliberation to care after refusal.

The figure traces a patient-specific simulated alternative alongside the patient’s actual course. Before a
decision, the simulation provides evidence about possible outcomes. Epistemic credibility alone does
not determine what the patient ought to choose (Proposition 1), and medical preferability alone does not
establish an obligation to accept the associated option (Proposition 2). After informed refusal, the
simulated alternative may remain available. If an adverse outcome occurs, it may become a
retrospective comparator without thereby verifying what would have happened under the unchosen
option. Its persistence and retrospective salience do not, by themselves, justify blame or diminish the
moral standing of subsequent clinical need (Proposition 3). Continuing care may draw on clinically
relevant information about earlier choices while remaining responsive to present need. The two tracks
distinguish the simulated representation from the patient’s lived course; they do not depict measured
health trajectories or imply that refusal necessarily causes deterioration.
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