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Abstract

This paper argues that we have a moral obligation to implement certain health
technologies even if we have limited or incomplete evidence of their effectiveness.
The focus is on technologies used in non-emergency settings, as opposed to “ex-
ceptional cases” such as compassionate use and emergency approvals during public
health emergencies. A broadly plausible moral principle — the Ecumenical Principle
— is introduced and applied to a test case: the use of Digital Breast Tomosynthesis
in mammographic screening. The paper concludes by exploring the implications of
the Ecumenical Principle for the adoption of other new health technologies.
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Introduction

When we evaluate a new health technology — such as a surgical procedure or medical
device — we normally ask whether its use is morally permissible. In comparison, we
rarely ask whether its use is morally required. Such a one-sided focus on moral per-
missibility may lead decision-makers astray. For example, a decision-maker might
correctly determine that a health technology faces no “cthical problems” and that it
is thereby morally permissible to implement, but then fail to ask whether its use is
merely permissible or also morally obligatory. In the latter case, even delays in imple-
menting the technology would be impermissible.

Over the following pages, we argue that for certain technologies we have a moral
obligation to implement them even if we have only limited or incomplete evidence
of their effectiveness. Our argument focuses not on familiar “exceptional” cases for
which such obligations can arise, such as compassionate use with respect to medical
drugs or emergency approvals in public health emergencies. Instead, we discuss the
implementation of less prominent technologies in non-emergency settings, which we
illustrate by investigating a novel imaging technology in mammography.

The paper is organized as follows: First, we examine the broader context of our
discussion and explain why decision-makers must be watchful of implementing
new health technologies too late (Sect. “Moral Obligations and Health Technolo-
gies”). Next, we propose a sufficient condition for when we are morally required to
implement health technologies, which we call the Ecumenical Principle (Sect. “The
Ecumenical Principle”). To demonstrate the principle’s usefulness, we apply it to a
concrete test case: the implementation of Digital Breast Tomosynthesis (DBT) in
mammographic screening (Sects.“Digital Breast Tomosynthesis”,“Is DBT Clinically
Beneficial?”,and“DBT: Justifying Delays”). Our discussion about DBT makes up the
core of the paper and draws on cross-disciplinary collaboration between researchers
in ethics and diagnostic radiology. In the closing section, we explore how our con-
clusions regarding DBT can be extended to other health technologies with similar
characteristics (Sect. “Beyond DBT”).

Moral Obligations and Health Technologies

Health technologies are “the application of organized knowledge and skills in the
form of medicines, medical devices, vaccines, procedures and systems” which are
“developed to solve a health problem and improve quality of life” (WHO, 2023). On
a standard schema for how ethical theories or frameworks sort actions, health tech-
nologies fall into three categories: (a) those that are morally impermissible to imple-
ment, (b) those that are morally permissible but not morally obligatory to implement,
and (c) those that are morally obligatory to implement.! Crucially, it is only for tech-

! Many ethicists also recognize a fourth category: supererogatory acts, ones that go morally beyond just
meeting our obligations. In the three-category schema we use, these would simply count as permissible but
not obligatory, which does not fully capture their character. We will however set this complication aside.
Paradigmatic cases of supererogation tend to be about individuals sacrificing their own interest for the sake
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Decision-makers are free to
decide if and when to
implement the
technology

(c) Implementation is

(a) Implementation is (b) Implementation is
morally obligatory

morally impermissible morally permissible but
not morally obligatory

Fig. 1 Three categories for the ethical evaluation of health technologies

nologies that belong to category (b) that decision-makers are free to decide if and
when to implement them, as is illustrated in Fig. 1.

It follows from this categorization that decision-makers can err in two ways when
implementing new health technologies. First, they may implement a technology
because they believe its use is morally permissible or obligatory, even though it is in
fact impermissible. Second, they may fail to implement a technology because they
believe its use is morally impermissible or merely permissible, even though it is in
fact obligatory. In this paper, we focus on the second type of implementation error,
which we believe has received insufficient attention — that of impermissible delays.
Impermissible delays occur when decision-makers decline to implement a new health
technology whose use is presently morally obligatory, perhaps to wait for additional
evidence about safety and effectiveness. Importantly, delays are not morally neutral:
a decision to not implement a new technology is a decision to keep using existing
technologies, and that decision can have serious moral implications.

It is already well-recognized that once we have overwhelming evidence that a
health technology is safe and effective, we may be morally required to use it promptly.
For example, hospitals are required to maintain an aseptic environment in their oper-
ating rooms, as this is widely known to reduce the risk of secondary infection. More-
over, even when the evidence is less compelling, it is sometimes thought that moral
obligations can arise in exceptional circumstances such as in public health emergen-
cies (e.g., the deployment of a promising but experimental vaccine in a pandemic) or
in individual health emergencies (e.g., providing access to experimental treatments
through compassionate use programs). However, there is a blind spot here: cases
where our evidence is similarly limited, but which lack the urgency of public or
individual emergencies. In such cases, delays can appear innocent and permissible,
especially if we are expecting better evidence down the road. At the same time, they
can have very serious implications, it is just that their moral importance is not as
easily recognized — perhaps because the consequences are hidden downstream in the
health-care system, as in the case of preventive healthcare or routine screening.

of moral ends, while in a policy context the choice is rather about the best use of all available resources.
See Weinberg (2011) for an argument against supererogation as a category for government action.
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The concern behind our proposal is that ethical analyses of health technologies
end up too strongly focused on looking for reasons not to implement or on reasons
to delay implementation. Indeed, one recent (and in other respects promising) frame-
work for integrating ethics in health technology assessments illustrates this point,
focusing on evaluative tasks such as to “[r]ecognize potentially relevant ethical prob-
lems and solutions” and to “list ethical issues around the technology” (Assasi et al.,
2016, p. 6). These are important tasks, but not ones that will help us decide between
an implementation being merely permissible and being obligatory. If we think of eth-
ical concerns in this way, as mainly providing potential obstacles for implementation,
we might not take seriously the risk of postponing an implementation for too long.
And this is a problem. Our argument therefore has implications not just for decision-
makers in the healthcare sector, but also for ongoing research into how to integrate
ethics in health technology assessments (e.g., Have, 2004; Hofmann, 2008; Duthie &
Bond, 2011; Bellemare et al., 2018; Vandemeulebroucke et al., 2022).

The Ecumenical Principle

We next propose a framework for structuring ethical analyses, which we call “ecu-
menical” because it can be accepted by adherents of different normative theories in
the domain of health technologies. It identifies concerns that both deontologists and
consequentialists tend to emphasize in actual practice, setting aside their theoretical
dispute about what ultimately matters.

In moving towards an ecumenical framework for assessing health technologies,
we find it reasonable to start with a strongly shared core, and we take that to be ben-
efit to an individual in the clinical context. In our proposal, we will refer to benefits
in a clinical context using the familiar concept of clinical utility, a concept that is
“widely used in medicine to describe the relevance and usefulness of an intervention
in patient care” and where utility is “the personal benefit that someone has from an
intervention, outcome, product, or process” (Lesko et al., 2010, p. 729). For the sake
of clarity, here are the key points about our use of this concept in the present context.

First, we consider the clinical utility of a technology as restricted to “clinically rel-
evant” effects on beneficiaries. Paradigmatic examples of clinically relevant effects
would be increasing the quality of life (or the length of a life worth living) of a patient
through medical treatment at a hospital.

Second, the clinical utility of a technology is comparative: it is about being better
or worse for individuals, rather than being good or bad in an absolute sense. We will
assume that the relevant comparison is to currently used health technologies, rather
than the absence of any intervention whatsoever.

Third, we assume the most relevant notion when assessing new health-technolo-
gies is the technology’s expected clinical utility rather than its actual clinical utility.
The latter involves benefits that individuals really obtain from something, whereas
the former is adjusted for subjective uncertainty — i.e., in light of evidence about
potential outcomes and the probabilities assigned to them. In one sense, actual util-
ity is what really matters. However, when considering whether to implement a new
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health technology, it is more reasonable to focus on expected utility, since we cannot
know actual utility in advance.

Finally, we will let clinical utility refer to the all-things-considered clinical utility
of an implementation. For brevity’s sake, we use the phrase “clinically beneficial” to
refer to technologies that have positive clinical utility in this sense.

What role should clinical utility play in assessing moral permissibility and obliga-
tions? To begin with, which is important for an ecumenical approach, clinical utility
is something that both consequentialists and deontologists should be onboard with
as being an undeniable ethical concern.? This is true even if clinical utility is not the
only thing that matters in an ethical evaluation. For example, deontologists empha-
size how there are constraints on our pursuit of utility, such as respect for autonomy,
and consequentialists hold that total overall utility is what ultimately matters, which
includes clinically irrelevant utility such as the social or political effects of using the
technology. Even so, to assess a technology’s clinical utility is a useful starting point
— if something lacks even clinical utility, there is normally no need to proceed any
further.> Moreover, even an approach that focuses on this limited but shared com-
mitment to clinical utility can generate interesting conclusions, as we hope to show.

The principle that we will propose follows from two plausible claims about clini-
cal utility. According to the first, we always have some reason to implement a clini-
cally beneficial technology, because of its expected benefits to patients. In slogan
form, we can say that patient benefits always matter morally. Or, more precisely:

C1: To the extent that a health technology T is clinically beneficial, we have
proportionally strong moral reasons to implement T.

Claim C1 is a claim about what moral reasons we have for implementing a health
technology. Notably, it is not a claim about whether we ought to implement it, as
it says nothing about the deontic status of this act (i.e., whether the act is morally
impermissible, permissible, or obligatory). To move from recognizing moral reasons
to concluding that we have an obligation, we need an additional claim that “links” the
reasons and deontic status. Our suggestion starts from the observation that when we
have a moral reason for doing something, and absolutely no reason against doing it,
we may not just say “so what?” and refrain from acting. Unlike non-moral reasons,
moral reasons may not be arbitrarily ignored. This means that for positive clinical
utility not to settle matters in a particular case, there always needs to be some other
consideration pointing in the opposite direction, such as a worry about harm, costs,

2 Consequentialists embrace maximizing the good as /e ethical principle, of course, but most deontolo-
gists also see beneficence as an important duty. Kant clearly recognized it, claiming that “the ends of a
subject who is an end in itself must as far as possible be also my ends” (Kant, 1785 [1996], 4:430), and
for W. D. Ross (2002 [2003]), there is a duty of beneficence, one that “rests on the mere fact that there are
other beings in the world whose condition we can make better in respect of virtue, or of intelligence, or of
pleasure” (ibid., p. 21). Libertarian rights theorists, such as Nozick (1974), who only recognize negative
rights and duties would be an exception, but such a position would require a very different approach to
policy-making in a health-care context anyway.

3 There are exceptions — for example, it could sometimes be reasonable to implement a technology which
reduces individual patient benefits but that also, perhaps for reasons of cost-effectiveness, can be deployed
on a larger scale and reach more beneficiaries.
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or the consequences for society more generally. The following claim therefore strikes
us as both plausible and sufficiently ecumenical:

C2: If we have moral reasons to implement a health technology T, and lack
equally strong or stronger reasons to not implement T, we thereby have a moral
obligation to implement T.

Jointly, claims C1 and C2 imply:
The Ecumenical Principle
We have a moral obligation to implement a health technology T if

(a) T is clinically beneficial, and
(b) we have insufficiently strong reasons against implementing T.

This principle is “ecumenical” because it is compatible with a range of moral theo-
ries, including consequentialist and deontological ones. It is not meant as a funda-
mental moral principle, but as a mid-level principle that is useful in decision-making.
As such it is similar in function and scope to other mid-level principles, like Beau-
champ and Childress’ four principles of biomedical ethics, as well as versions of
the “precautionary principle” and the “principle of proportionality” (Beauchamp &
Childress, 2019; Rechnitzer, 2024; Hermerén, 2012).

How can the Ecumenical Principle be useful in decision-making? One key thing
about fundamental moral principles is that they often do not provide guidance
on how to deal with the possibility of delaying. They typically identify right- or
wrong-making features, but what ought we to do when we are uncertain, or have
inconclusive evidence, about whether some of these obtain or not?* The Ecumeni-
cal Principle puts clinical utility at the fore of the ethical analysis, one impor-
tant implication being that delays cannot always be justified by a lack of “good”
or conclusive evidence. Rather, for clinically beneficial technologies, the choice
of delaying must be positively argued for. It is not just an ethically safe option.
Another way of expressing this point is that the principle implies that, per default,
the morally responsible approach to clinically beneficial health technologies is to
implement them at once, without delays. In a sense, therefore, as soon as we have
established that a technology is clinically beneficial, the burden of proof will shift
to the task of coming up with arguments against implementation — even if that bur-
den is sometimes easily met, e.g., by pointing to what are very clearly prohibitive
public costs.

One might object that in practice this “default stance” does not make a difference,
because there are always reasons that oppose an implementation, such as ones relat-

4 Consequentialism can straightforwardly handle risk (in terms of expected utility), but uncertainty is a
more complicated matter, especially since there might be unknown unknowns. Its difficulties in handling
such uncertainties could even be an objection to consequentialism as a theory, see Lenman (2000) for
a discussion. That said, while precautionary concerns are important, we do not believe these unknown
unknowns provide a more principled obstacle for our ethical analysis here.
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ing to duties to avoid harm or the risk of unintended consequences. For this reason,
it all comes back to weighing reasons for and against using a technology, and the
Ecumenical Principle is not a principle for weighing reasons. However, this would
not be correct: there are in fact health technologies for which there are few or no
such reasons opposing an implementation — even if the evidence favoring them is
weak or incomplete. And in these cases, the default stance makes all the difference.
For the other cases where we find ourselves with significant reasons that must be
weighed against each other, we must resort to further principles, and the Ecumenical
Principles should be compatible with many such principles.

What we will do next is to examine a real-world case that we believe exempli-
fies this lack of significant opposing reasons, namely the implementation of Digi-
tal Breast Tomosynthesis (DBT) in mammographic screening. DBT is a good test
case for our discussion, because the technology is similar to ordinary mammography
(more about that soon) which makes the comparison of clinical utility to the exist-
ing alternative straightforward. Moreover, DBT is a technology whose implementa-
tion has been widely debated, for although it has arguably been considered clinically
beneficial for a long time, there still exists no conclusive evidence for its superiority
over ordinary mammography. For our purposes in this paper, the most challenging
issue will be to demonstrate that there are few or insignificant moral reasons to delay
the implementation of DBT. We leave this issue for Sect. 6, where we consider three
main types of reasons that could count against an implementation.

Digital Breast Tomosynthesis

In 2020, breast cancer caused 685 000 deaths globally (WHO, 2023, July 29). To
save more lives, tumors need to be identified as early as possible, and many countries
have implemented population-wide screening programs which invite women without
prior symptoms to have their breasts examined. A typical screening program invites
all women within a certain age-span (e.g.,, between 45 and 74) either yearly or once
every two years.

Screening programs usually employ a group of technologies known collectively
as “mammography” to search for cancer, using low-energy x-rays to capture images
of breast tissue. A mammography examination is brief and takes only a few min-
utes. The images are examined by specialist radiologists (“readers”) who, if they find
potential signs of cancer, will recall the patient for more detailed tests. Recall tests are
more comprehensive and usually include additional technologies apart from mam-
mography, such as ultrasound or biopsies. Most recalled women do not have cancer.

Mammography is not a single technology, but several. The most widely used form
of mammography today is Digital Mammography (DM), which captures grayscale
2D-images of breast tissue. The use of DM and its predecessor, film-based mam-
mography, have been largely successful at both finding dangerous tumors and ruling
out the existence of cancer. In medical terminology, current mammography tech-
nology has both a reasonably high sensitivity (i.e., it is good at finding cancer) and
specificity (i.e., it is good at determining that no cancer is present). Even so, tumors
hidden behind dense obscuring breast tissue sometimes fail to show up on these flat
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2D-images. Researchers have therefore developed an alternative form of mammog-
raphy which makes it possible to examine the breast “in depth.” This technology is
known as Digital Breast Tomosynthesis (DBT) (Niklason et al., 1997).

DBT works similarly to DM, but instead of just capturing 2D-images, DBT cap-
tures a series of images from different angles and combines them into a pseudo
3D-image. This image shows multiple layers of the breast that readers can “scroll”
through, letting them search for tumors that would otherwise be hidden behind over-
laying tissue. Large-scale studies have demonstrated that DBT finds a greater number
of tumors than DM, while it is comparable when it comes to ruling out the existence
of cancer (Ciatto et al., 2013; Bernardi et al., 2016; Zackrisson et al., 2018; Skaane
et al., 2019; Heindel et al., 2022). In other words, DBT has higher sensitivity, and
its specificity is not worse, compared with DM. The difference in sensitivity is by
no means trivial: for example, a recently published randomized study detected 48%
more cancers with DBT when compared to DM (Heindel et al., 2022).

Despite the promise of DBT, DM remains the standard technology in screening,
and regulatory authorities are divided on how to approach the technology. Since
2011, US health-care providers are permitted to use DBT in screening after a deci-
sion by the Food and Drug Administration (FDA). In contrast, European authorities
remain cautious. The latest recommendation from the European Commission Initia-
tive on Breast Cancer is “conditional”, which means that countries are recommended
to employ one (and only one) of the two technologies, either DBT or DM (ECIBC,
2020).

We will next examine potential motivations behind the more cautious approach to
DBT. But first, we will note an interesting fact about the two technologies: DM and
DBT can often be implemented using the same imaging equipment. In fact, modern
mammography systems are now frequently delivered “DBT-ready”, which means
that they can be used for both DM and DBT — even in the same screening session —
with similar procedure and minimal delays. This means that some clinics have had
the equipment to screen with DBT for years, since they had to buy it to screen with
DM, yet do not use this equipment for DBT. These clinics are essentially opting
out of discovering potentially dangerous tumors with equipment they have already
installed and paid for. This circumstance will be important for our discussion, as in
these cases a major reason not to implement DBT (i.e., equipment costs) is absent.

Is DBT Clinically Beneficial?

We will now argue that it is morally obligatory to use existing DBT-ready equipment
for DBT in screening. This argument illustrates how the Ecumenical Principle can be
useful for identifying impermissible delays, although if it is successful, it also points
to a problematic flaw in the European approach to implementing DBT.> The argu-
ment proceeds in two steps. This section argues that DBT is clinically beneficial and
therefore satisfies condition (a) of the Ecumenical Principle. The next section argues
that the use of DBT with DBT-ready equipment also satisfies condition (b).

SFor another discussion of this approach, see Rosenqvist et al. (2024).
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It is tempting to think that since DBT has higher sensitivity and no worse specific-
ity compared to the presently used technology (i.e., DM), then it must be clinically
beneficial — no argument needed. But matters are more complicated. For while it is
well established that DBT detects more cancers than DM, it is not known for certain
that treating these additional cancers will benefit patients. The problem is that we
cannot tell harmless and harmful tumors apart, and therefore treat all tumors, even
ones that would not have any negative health effects. This is known as overdiagnosis,
and it is a problem because treatments for breast cancer — whether necessary or not —
often result in significant suffering.

The possibility of overdiagnosis has been cited as a reason to keep using DM in
screening, instead of implementing DBT.® Yet it is important to distinguish between
the mere possibility of overdiagnosis and actual evidence for it — only the latter is
relevant for questions of clinical utility. It is true that a recent meta-study did not find
a difference in the effect of DBT on “interval cancer”, which is cancer discovered
because of symptoms between screening rounds (Houssami et al., 2021). This is an
indication of overdiagnosis, but a weak one, as the included studies were not statisti-
cally powered to examine interval cancer, and no studies have been conducted on
repeated screening rounds. For all that we know, the effect from DBT could there-
fore be delayed. More importantly, not only does DBT discover more tumors than
DM, but the additionally discovered tumors appear to have similar characteristics to
the ones that are discovered with DM, making it very unlikely that they represent a
specific subpopulation of harmless cancers (cf. Johnson et al., 2021). In fact, DBT
has even been reported to discover more aggressive tumors than DM (Conant et al.,
2020). On balance, therefore, we believe that DBT should at the present stage be
considered clinically beneficial. What the debate about overdiagnosis shows is that
our evidence about DBT degree remains incomplete and might change in the future.

DBT: Justifying Delays

Even if technologies are clinically beneficial, there can be reasons to delay imple-
mentation. We suggest that there are three main groups of such potential ethical con-
cerns. First, we have other relevant utilities, apart from clinical utility. These are
concerns that a consequentialist will emphasize, but which also matter to deontolo-
gists who recognize a duty of beneficence. Second, we have moral concerns apart
from utility. These will be highlighted by deontologists, but consequentialists may
also find them important because attending to them will lead to better long-term
consequences. Finally, there are issues more directly concerned with handling uncer-
tainty and unforeseen consequences, what we may call “precautionary concerns”.

¢ For example, this was one of the motivations behind the Swedish decision to postpone implementing
DBT in screening (Socialstyrelsen, 2023a).
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Wider Utility Concerns

On the ecumenical principle proposed here, clinical utility is the starting-point in an
ethical analysis of whether a new health technology should be implemented. Other
utilities are also important, but they primarily enter the analysis as possible defeat-
ers of the basic clinical-utility-based reason for implementation. Two such types of
consequences that can justify delays to clinically beneficial technologies are cost
effectiveness and impact on future scientific progress.

Cost-effectiveness matters because available resources should be deployed in the
best way possible. A technology will usually be considered cost effective if and only
if the cost per quality adjusted life year (QALY) does not exceed a predetermined
threshold — the “willingness-to-pay threshold”. So far, economic analyses on DBT
have been on the fence about its cost-effectiveness — it depends on assumptions about
increased costs due to longer reading times, cancer detection, recall rates, as well as
the willingness-to-pay threshold (see, for example, Lowry et al., 2020; Sankatsing et
al., 2020; Cressman et al., 2021; Wang et al., 2020).

A lack of evidence that a technology is cost-effective is not a reason to delay
its implementation. That said, the risk that it is not cost-effective might be. From a
wider-utility perspective, such a risk might be relevant to consider if an implemen-
tation incurs large non-recoverable costs from, for example, purchasing expensive
equipment. Delays might also be justified if a technology is hard to de-implement
once it is implemented, such as due to psychological biases like the sunk cost fallacy,
which might leave us stuck with a less cost-effective technology for the near future.
However, neither problem is applicable to the use of DBT with DBT-ready equip-
ment. That is because in this case, the expensive equipment is already paid for and
present at the clinics. Thus, if DBT turns out to not be cost-effective in the future, the
same equipment could be used for DM instead.

Consider next the impact on scientific progress. Once a technology is introduced
to the clinic it may become difficult to conduct some studies. Patients may be reluc-
tant to join control groups, worried about giving up their chance to benefit from the
new technology. With less and lower quality evidence that a technology works, future
research in the field becomes more complicated. That is because we want to compare
newly developed technologies to those currently used, but these comparisons suffer
if we have limited evidence for the merits of presently used technologies. Accept-
ing delays in exchange for better evidence, and potentially better long-term conse-
quences, can therefore be permissible.

The use of DBT with DBT-ready equipment might limit research to some extent.
Even so, we can still evaluate the sensitivity and specificity of DBT, since the evalu-
ation by readers is distinct from the process of capturing images. For instance, it
remains possible to screen with both DM and DBT in screening, and then have one
group of readers evaluate the 2D images and another group evaluate the pseudo-3D
images. It will be harder to assess the effects on mortality, which require patient
groups that use only DM and forego DBT, but we are not aware of any current or
planned studies to assess the effects on mortality from the use of DBT, and such
studies would require many years or even decades to complete. For this reason, these
limitations appear more theoretical than practical.
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Other Moral Concerns

An important ethical concern, distinct from overall utility, has to do with respect-
ing the separateness of persons, a demand that individuals should not summarily be
sacrificed for the greater benefit of other individuals. This concern is typically voiced
by deontologists, although consequentialists often also take it seriously, because of
indirect positive consequences, e.g., in designing public institutions that people can
trust. Using terminology from Scanlonian Contractualism one might articulate this in
terms of how, even when the implementation of a new technology would have posi-
tive consequences on the whole, those few people who are made worse off by it can
still have reasonable complaints against its adoption, because their interests would
not be sufficiently respected in implementing it (Scanlon, 2000). Other relevant con-
cerns here are about equal treatment and non-discrimination, as well as respecting
the autonomy of individuals, enabling them to make their own decisions and live
their lives according to their own life-plans. Such issues can provide grounds for not
implementing a health technology — even when it is both clinically beneficial and
cost-effective.

The implementation of DBT would, however, not raise these problems. The con-
cern about individuals being sacrificed for the greater good is only relevant when
patients are made worse off by an implementation, which is not the case for DBT.
As for concerns of equality and non-discrimination, the use of DBT is expected to
benefit women with dense breasts more than other women. But those benefits can
be said to increase rather than decrease overall equality, since they occur because of
how the current screening practice (i.e., DM) is less adequate for women with denser
breasts than for other women.” An implementation of DBT might therefore be seen as
addressing an existing inequality, making the screening of women with dense breasts
more on a par in quality with the screening of other women. Finally, as for autonomy,
DBT can be implemented without changing anything significant to existing processes
used for DM, such as how to formulate screening invitation letters to women.

Precautionary Concerns

Implementing new technologies can have severe and adverse consequences that are
difficult to foresee, either because we lack information about which more specific
outcomes may follow a decision, or because we lack information about which prob-
abilities should be assigned to outcomes. Such consequences will be difficult to ana-
lyze, whether from a consequentialist or deontological perspective. In some such
circumstances, one may therefore hold that a version of the precautionary principle
— or precautionary concerns more generally — gives us reason to delay the implemen-
tation of a clinically beneficial technology.

We cannot here go into the large literature on precaution and how to best under-
stand the precautionary principle (see, e.g., Hansson, 1997; Gardiner, 2006; John,
2007 for some attempts, and Rechnitzer, 2024 for an overview). However, we believe

7 This was pointed out in the ethical analysis that accompanied a proposal for new guidelines for the Swed-
ish screening program for breast cancer (Socialstyrelsen, 2023b).
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that any plausible precautionary approach is unlikely to apply to the use of DBT with
DBT-ready equipment. That is because DBT and DM carry the same type of risks,
and since we have no reason to believe that the use of DBT would result in an espe-
cially severe outcome when compared to DM. The implementation of DBT is in this
sense different from, for example, the introduction of novel therapeutic drugs, where
decade-long delays can sometimes be justified on precautionary grounds. Moreover,
even if a version of the precautionary principle does apply to this case it is not clear
whether it supports DM or DBT. For the precautionary principle is not married to the
status quo, and one could also use it to argue that we should implement DBT swiftly,
so that we do not leave large numbers of potentially dangerous cancers undetected.

Beyond DBT

In light of the above discussion, we suggest the use of DBT in screening with exist-
ing DBT-ready equipment satisfies both conditions of the Ecumenical Principle and
is therefore morally required. It follows that delaying the implementation of DBT in
these circumstances is impermissible. We also submit that this result is not obvious
or trivial — as we have pointed out, there is still no consensus on the use of DBT even
with preexisting equipment.

Even if cases like that of DBT turn out to be rare, our discussion might have impli-
cations for decision-makers, given that they desire to avoid even rare instances of
moral wrongdoing. But we also believe our argument may be more broadly applica-
ble. To see this, note that the use of DBT with DBT-ready equipment has features that
ensure many ‘“normal” reasons to delay an implementation do not apply, including:

(a) that DBT is easy and inexpensive to implement and de-implement,

(b) that it does not require major changes to existing processes and infrastructure,

(c) that it has well-distributed benefits and risks of harm among screening subjects,

(d) that its implementation would not significantly impede scientific research on the
technology, and,

(e) that its implementation raises no precautionary concerns.

Where can we find other health technologies that are clinically beneficial and share
some or all of these characteristics? Even within the narrow field of breast imaging,
there are other examples of such technologies. For instance, when DM replaced film-
based mammography the situation was in many respects like the shift from DM to
DBT: digital mammography was a promising technology, but it was not known for
sure whether it would prove superior to film-based mammography. Today, mammog-
raphy faces similar questions about the use of Al-assisted reading, where special-
ized software complements the role of human readers in examining mammographic
images (Lang et al., 2023). Although it is important to beware of more general issues
with Al such as bias due to limited training data, some forms of software assistance
are likely to become both modestly supported and have few drawbacks to their use,
while having the same “easy to implement, easy to de-implement” character as DBT.
It is easy to see that using such a technology could be permissible, especially if it
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arrives pre-installed on new systems. But it is easy to miss that its use might also be
morally obligatory, because of the prospective benefits to patients.

Other examples may be found in testing and screening for diseases more generally.
Since testing and screening concerns obtaining and processing information about
patients, this can allow for the parallel use of more than one technology. One could
imagine a promising blood test that can easily and cheaply be added to an existing
batch of tests. Such tests might only need modest support to be morally required,
given that there are few adverse consequences that could result from their use.

Consider also the implementation of new medical methods and procedures. New
procedures may be added on top of existing practices, without introducing new risks
to patients. While the costs of disseminating information and retraining should not
be discounted, some new procedures might be both easy to implement and easy to
get rid of. One example of such a health technology could be the use of checklists in
surgery, which has shown great promise to reduce errors and improve outcomes for
patients (Gawande, 2010). Introducing checklists to operating rooms appears to share
many features with technologies like DBT, being cheap and easy to implement and
de-implement while raising few or no precautionary concerns.

To be clear, although we have argued that DBT and technologies that fit the same
profile may be morally obligatory to implement, we should not ignore the practical
challenges, logistical complexities, and systemic implications of such implementa-
tions. For each relevant case, a detailed analysis must be made. But to recognize a
potential moral mistake — that delays of this type can be impermissible, even in the
face of inconclusive evidence — is an important first step along that path. Moreover,
since the details of individual cases will often be hard to assess for a casual observer,
such analyses should be performed as part of a systematic ethical evaluation. We
therefore suggest that frameworks for integrating ethics in health technology assess-
ments are adapted to better help decision-makers identify impermissible delays.
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